
BERGEY’S MANUAL 

,, OF 

DETERMINATIVE 

BACTERIOLOGY 


BY 

ROBERT S. BREED 

ffew York State Experiment Stahon (Cornell Univerexlg), Geneva, Nets York 

E. G. D. MURRAY 

ilcGitt Unteeriilg, Xlortlreal, Prottnee Quebec, Canada 

A. PARKER HITCHENS 

C/ntKr<t<ir 0/ Pennei/lcania, Pki/adelpkut, Penneplvanio 

Assisted hu 

Sixty Coninbuiors Whose Names and ContTibulions Appear 
in the Pages Immediately Follomng 


SIXTH EDITION 



haltimohe 

rilE WILLIAJIS & -SnLKINS COilPANY 
1D4S 



First Edition, August, 1023 
Second Edition, Dcccjnbcr, 1025 
Third Edition, January, 1030 
Fourth Edition, JIarch, 1031 

j’roprint of pages ix + 79 of Fifth Edition. Octob'^r, 193*4 
Fifth Edition, April, 1939 


All Rights Reserved 


Hade in Untied Stales o/ Anicnca 


Piiblishcti January. lOlS 
Second Printing, September, 1913 


COMraSKS AttV PBOntlD at TBit 

WAVEItLY PRESS, tN’C. 
Ut, RojralBftd GoiUord Area 
Baltimore, Md., V. S. A. 



LIST OF CONTRIBUTORS 


Allen, 0. N. 
Baldwin, I. L. 
Barker, H. A. 


Bengtson, Ida A. 
Bergey, D. H.f 


Borman, Earl L- 
Branham, Sara E. 
Breed , Robert S 


Robert S. and Margaret 
E. Breed 
Buchanan, 11. I' 


Burkholder, Waller IL 


Rhisohtum 

Rhtzobium 

Meikanoccccus 

Butynhaelcrt um 

^Tethanobacter^ um 

Rielettstaceae 

Bartonellaceae 

Mtthanomouas 

Myeoplana 

Thiosjnra 

AehromobacUr 

FtarobacUriitm 

Dialtster 

PoracolobactTum 

ffetsseriaeeae 

Survey of Classifications 

Rules of Nomenclalure 

AfttrohcctcriflKaf 

Pseudomonadaceof 

Chromchaettnum 

Methanoecceui 

Pedioceccus 

Saxcina 

Leptotnchxa 

CerynebacUriaccae 

Achromobacleriaccae 

App. 2. EjchrricAea? , 

Setralia 

MnUcomyce» 

Fusobcettnum, SSI and F UMformis 

DccUriaceac 

Cautohacteruneae 

ChlamydolncUriales 

Indexes 

How Bacteria Arc Named and Identified 

Etymology 

J/yrohoctcrmlM 

i’afKrfemonfldaeroc 

CorynelKieffn'um 

fnn'nra 

Boefenum 


t Deceased, September, 1937. 




iv UbT or CONTltlliUTOKh 

Chapman, Orren D. Klebsiella . 457 

Donovanta . . 559 

Chester, F. D.t Erwinia : 4(53 

Sacillus. 704 

CJisc, Elcanore H. App. 3. Slicroeoccus 252 

Pasteure2{a . . 54(5 

App. 1. Bacteroides, 675; App, Eubacteriineae, C92, 

App. Nocardiot 915; App. Slreplami/ces, 9Q7; and 
App. Sptrochaelales, 1051 

Conn, H. J. Kitrobaetenoceoe. 09 

Agroba^eriutn 227 

App. 3 Corynehaelerium . . 407 

Alcaligenes . .... 412 

Davis, Gordon E. Bonelta ... . . . I05S 

Dienes, Louis Borrelomycetaceae 1287 

Edwards, P. R. Salmonella .... . . 492 

Evans, Aiice C Parvobaeleriaceae . 545 

Fred, E. B. Rhizobium . ... 223 

Hagan, \Y. A. Pcrpobacterwwac .... 545 

Hall, Ivan C Anaerobic section Micrococcus, 240; Netsserta, 255; 

Veillonella, 302; Diplococcus, SOS; and Strepto- 
coccus, 328 

Hanks, John H. Mycobacterium . ... . . . . 870 

Harvey, Philip PasteureUa . 516 

Haynes, Wm C. Vtbrio J92 

Spmllum 21C 

Henrici, A. T t Caulobacteriineoe . .... 827 

Nocardta . . • . . ..... .... S92 

Actinomyces ■ - • ... 925 

jSireptomyce* . 029 

CA?ainprfo6ac/erjai'<« .... OSl 

Hitchens, A Parker Vtbrio ... .... . 192 

Mimeae . . 695 

Editor SuppiemeDt 1, 1082, II, U25 and III, 1287 

Hitchner, E R. Aeromonas 101 

Hofer, A. W. Azolobaclcrtaceae . 219 

Holmes, Francis 0 Vtrales . . . . 1200 

Hucker, G J. Mtcrccoccut . 235 

Gaffkya . . 233 

i^frcptoccccus . 312 

Levconosioc 346 

Huddleson, I. F, Brucella .. 560 

Johnson, Frank H. Phosphorescent Bacteria 633 

Keuffmann, F. Salmonella . ■ . 492 

Kelly, C. D. Acetobacter 179 

Bacteroides 564 

Noguchxa.... . . 592 

Kirby, Harold App. 1. Riclet^aUs 1121 

Meyer, K. F. Paslewella . 545 


f Deceased, January, 1943. J Deceased, April, 1943. 




USl* OP COSTttIBUTOUS 


Murray, E. G. D. 


Pederson, C. S 


Peshkoff, Michael A 
Pittman, Margaret 
Rahn, Otto 
Rake, Geoffrey 
Reed, Guilford B 

Rettger, li. F. 
Robinson, George U T 
Roy, T. E. 

Rustigian, Robert 
Sherman, J. M. 

Smith, Frederick 

Smith, N. R- 
Speck, L 
Spray, R- S. 
8tamer,R V. 

Starkey, R- !>• 
Steinhaui, Edward A, 

Stuart, C. A 
Tobie, W. C. 

Van Kiel, C. B 


Vaughn, Reese 
Waksman, Sclman A. 

Weinman, David 
Welsh, Mark 
Yale, M- kV. 


ZoBeli, Ctaudo E 


Neisteriaeeae 

Diplocoecua 

Sireptococcua 

Coryntlfactenoeeae, . . .■'■■■ 

Parvobaeleriaceat 

Spifocfcasloles 



I,actobQciKtiS 

Leplotrichia • ' 

jiiicrohacteriuni 

DutyTibaeUriun 

Coryophonolrs 

Hemop^ifu* 

Characterisations of Groups. 


205 
. 305 
. S12 
. 3Sl 
. M5 
, 1051 
. 346 
. S49 
. 361 
, 370 
. 380 
. 1003 
. 534 
64 ff. 
UI4 


Chlamydoioaeeae 

87S 

MycobacUriaceae 


inclohnciJfw* 


5piroc5aetol<s . 

564 

BacUmdes 

. . .. 4S6 

Protevs 

312 

5frep«ococcu« 

349 

Laclobaeillua ■ 

492 

Salmonella 

' ’ ’ " , 525 

SA»j?ell« 

* ■ ■ . 7W 

Ractllus • • • 

370 

- • • 

... 763 

Clostridium . • 

. 1012 

Cytophay^^* ■ ■ 

.. . 1018 

Sporoeyloptvjyveeae 

69 

K^trobactmaceae 


Insect Microbiology 

1033 

Rictellsjflceae • • • • 

. 486 

Protevs 

. . 231 

C/iromol*flcf<rtuw • ’ 


Propiontbaclenum 

. . . . S3S 

RhodobacUruneae 

.. OSS 


Rcffffiotooc*®* 

AchromaUacene 

Aeelobaeter 

Aetmomytetaceae 

Slrtptomycetaceae 

Barfonellaetat 

PasUurella 

Esekcnckta 

Aerohaeler 

protevs 

DesuJJcribrio 

Marino MicroWologj- 


... 907 
179 
892 
929 
1100 
510 
411 
. . 453 
. 4S0 
309 

107, 418, 431 ft. 


t Deceased, October, 1915- 




PREFACE TO SIXTH EDITION 


^lore than the usual amount of time and effort has been given toward 
making this new edition of Bergey’s Manual useful. The volume has 
been completely revised and is reset in double column format so tliat each 
page carries about 20 per cent more type than the pages in the fifth edition. 
Those who are interested in special groups of bacteria will find something 
new in the presentation of the relationships in every genus. Because 
of our rapidly expanding knowledge, changes in the outline classification 
and text were made nccessar>'. These changes have in every case been 
made by specialists in consultation with the Editorial Board. Every spe- 
cialist possesses first hand knowledge of the species in the group that he or 
she has reviewed. 

Because increasing knowledge has shown the fission fungi to be a larger 
and more diversified group than previously realized, the number of species 
described has increased from 1335 in the fifth edition to 1630 in the present 
edition of the Manual. This number does not cover all of the descriptions 
found in the literature for, as in all other fields of biology', many of the 
descriptions arc so inadequate tliat the species described cannot now be 
identified. Many descriptions arc obvious or probable duplications of 
previous descriptions while still others are based on nothing more substan- 
tial than the author’s belief that he liad something new, he having made 
but little effort to compare Ins cultures with those found by previous 
investigators. An indication of the large number of inadequate descrip- 
tions will be found by referring to llic matcri.'il in the nppondi.vcs to the 
various groups, and to the index wlicrc synonyms and incompletely 
described species arc shown in Italics. 

The large number of these poorly described species suggests that there 
has been much unsatisfactory work done in the field of bacteriological 
taxonomy. Progrc‘'S in this inad"quatcly developed field is needed a.s it 
would help to clarify the nppro.ach to desirable research in many fields of 
bacteriologj' 

It is believed tluit both teachers and investigators will find tlic new 
Source and Habitat index useful. It is important to know w hat organism.s 
have been described from any given habitat in dctcnnrning tlie identity of 
a described si>ccics or whether a given species is new. 

The future development of taxonomic work holds reicral interesting 
possibilities of increxH-d international cooperation such as between the 
various National Typo Culture CoUcclioi» and within llie International 



PKEFACC TO SIXTH EOITIOX 


viii 

^Association of Microbiologists. The Trust Funds provided through the 
generosity of Dr. Bcrgcy before Ills death have been used in developing the 
present edition of the Manual and future funds arc to be used in the same 
M'ay under the management of a self-perpetuating Board of Editor-Trustees. 

We are all under obligation to those who have given so freely of their 
time and special knowledge in preparing tins edition cf the Manual. 
Alorcovcr the Editor-in-chief is under special obligation to his wife, 
Margaret Edson Breed who has carried the burden of the indexing; to Mrs, 
Eleanore Heist Clise who has given invaluable scr\'icc in bibliographical 
research, in proofreading and other waj’s; and to his secretary', Miss IVIaude 
Hogan, who has cared for many dilBcult manuscripts and a voluminous 
technical correspondence. 

Many binomials not previously mentioned in the Manual will be found 
in the Inde.v of Genus and Species Names. Each new name moans that 
there is a new bibliograpl)ic reference in the text. Practically all of the 
incomplete icfercnces of previous cations and all new references have been 
examined in the original, something tliat is essential in all accurate taxo- 
nomic work. The index of names is the most complete list that has ap- 
peared in the literature and should always be consulted before new genus 
or species names arc proposed. 

This edition of the Manual has been more than four years in press, thanks 
to the care that has been taken to make it complete and useful. Through- 
out, the Editorial Board has had the cooperation and undcretanding help 
of the publishere of tho book who themselves have been forced to meet and 
overcome the trying difficulties of the war years. 

Tho plan of the present book is such that it will be found useful both to 
teachers and research workers. 

UoBEUT S. Breed, Chairman 
E. G. D. Murray 
A. Parker Hitcreks 
Board of Editor-Trusleee. 


April, 1947. 



PREFACE OF FIRST EDITION 


The elaborate system of classification of the bacteria into families, tribes 
and genera by a Committee on Cliaracterization and Classification of the 
Society of American Bacteriologists (1917, 1920) has made it very desirable 
to be able to place in the hands of students a more detailed key for the 
identification of species than any that is available at present. The valuable 
book on “Determinative Bacteriology” by Professor F. D. Chester, pub- 
lished in 1901 , is now of very little assistance to the student, and all previous 
classifications are of still less value, especially as earlier systems of classifica- 
tion were based entirely on morphologic characters. 

It is hoped that this manual will scr\'e to stimulate efforts to perfect the 
classification of bacteria, especially by emphasizing the valuable features 
as well as the weaker points in the new system which the Committee of the 
Society of American Bacteriologists has promulgated. The Committee 
does not regard the classification of species olTered here as in any sense 
final, but merely a progress report leading to more satisfactory classification 
in the future. 

The Committee desires to c.xprcss its appreciation and thanks to those 
members of the society who gave valuable aid in the compilation of material 

and the classification of certain species. . . . 

The assistance of all bacteriologists is earnestly solicited in the correction 
of possible errors in the text; in the collection of descriptions of all bacteria 
that may have been omitted from the text; in supplying more detailed 
descriptions of such organisms asarc described incomplctely;and in furnish- 
ing complete descriptions of new organisms that may be discovered, or 
in directing the attention of the Committee to publications of such newly 
described bacteria. 

D.wid H. BenoEY, Chairman 

Fr\XCIS C. ^AIUUSO^^ 

Robert S. Breed 

BERVARD W. IlAMilER 

Fr\nk M. IIuntoon' 

Committee on Manual. 


August, 1923. 
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INTRODUCTION 


Suggestion's tor the Use of the Manual in Classifying 
Unknown Organisms 


No organism can be classified before we have determined, through de- 
tailed study, its morphological, cultural, physiological and pathogenic 
characters. 


The characters used in the keys to orders, families and genera may ordi- 
narily be determined by the use of a dozen or more of the procedures de- 
scribed in the Manual of Pure Culture Study issued by the Committee on 
Bacteriological Technic (H. J. Conn, Chairman, Geneva, New York) of the 
Society of American Bactenologists. More complete examinations must 
be made as indicated in the Manual of Pure Culture Study, and in the 
Descriptive Charts which accompany this Manual where it is desired to 
identify individual species. These tests must be made if bacteria are to be 
accurately identified and described. 

It is urged that beginning students be taught the technics necessary for 
the identification of species in the hope that the taxonomic work of the 
future may be placed on a more satlsfactorj’ basis. 

After a complete study of the characters of the organism has been 
made, turn to page 05 and ascertain first in which order the organism 
belongs. When the order and suborder (if necessary’) have been ascer- 
tained, turn to the page of the M\nual on which the key to that order or 
suborder is given. In this key ascertain the family or subfamily to which 
the organism belong.^. 

men the family or subfamily has been decided on, again refer to the 
page of the Manual on which the key to tliat family or subfamily is given. 
In this key ascertain the tribe to which the organism belongs. 

Wien the tribe has been decided on, again find the page of the Manual 
on which the key to the tribe K given. In this key a.'^certain the genus 
to which the organism belongs. 

When the genus has been dccidc<l on, again refer to the page of the 
Manual on which the key to that genus is given. In tins key. trace out 


the .species under investigation ... 

For example if one wishes to trace a short, pentnehous, Gram-negalivc. 
non-sporc-fonnini! rod limt grow» rvcll on culture media at 37'C 

fermenlinK slueo.« nnd laeto.u- with pirxlnet.on of ae.d and gar, not 
liquefying gelatin, producing no pigment on any enltum med.um, n.ti. 
negative reaction for aectylmetl.yle.arbinol. producing indole and reiiiicmg 
nitratca, consult tlic key to tlie orders on page C5. 
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INTRODUCTION 


Suggestions for the Use op the ilANUAE in CuASsiryiNG 
Unknown Organissis 


No organism can be classified before we have determined, through de- 
tailed study, its morphological, cultural, physiological and pathogenic 
characters. 

The characters used in the keys to orders, families and genera may ordi- 
narily be determined by the use of a dozen or more of the procedures de- 
scribed in the I^Ianual of Pure Culture Study issued by the Committee on 


Bacteriological Technic (H. J Conn, Chairman, Geneva, New York) of the 
Society of American Bacteriologists. More complete examinations must 
be made as indicated in the Manual of Pure Culture Study, and in the 
Descriptive Charts which accompany this Manual where it is desired to 
identify individual species. These tests roust be made if bacteria arc to be 
accurately identified and described. 

It is urged that beginning students be taught the technics ncccssarj' for 
the identification of species in the hope that the taxonomic work of the 
future may be placed on a more satisfactory basis. 

After a complete study of the characters of the organism has been 
made, turn to page 05 and ascertain first in which order t!ic organism 
belongs. When the order and suborder (if ncccssar>') liavc been ascer- 
tained, turn to the page of the Manual on uhleh the key to that order or 
suborder is given. In this key ascertain the family or .'subfamily to \i hich 
the organism belongs. 

■\Micn the family or subfamily has been decided on, again refer to the 
page of the Manual on whicli the key to tlmt family or subfamily is given. 
In this key ascertain the tribe to which the organism belongs. 

Wien the tribe has been decidwl on, ag.am find the page of the Manual 
on which the key to the tribe is given. In tlm key ^certain the gcnu« 
to uhich the organism belongs. 

When the genus has been deeided on. ogam refer to the page of the 
Manual on which the key to that genus is given. In tl.is key, trace out 


the spccie.s under invc 5 tig.ation. ^ 

For example if one wiriic-s to trace a short, pentnehous, Gnim-negativc, 
non-sporc-forming rod that grows well on ordinao* culture media at 37^C. 
fermenting glucose and lactose with production of acid and go-s. not 
liquefying gelatin, producing no pigment on any ciiUum medium uith 
negative reaction for acctylmctliylcarbinol, protlucmg indole and re<lucing 
nitrates, consult the key to the orders on page (55, 


t 
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sucacsTioxs Fon use of manual 


In this key examine A, Cells rigid, notjlezuous. This indicates our or- 
ganism as its ceils remain constant in form. 

We next examine 1. Cells single, in dtains or masses. Not branching and 
mycelial in character. Not arranged in filaments. Not acid fast. As the 
organism in question occurs as single cells or at most as short chains and is 
not acid fast, this indicates that it belongs to the Order Eulactcriaks. 

We now examine a. Do not possess photosynthelic pigments. Cells do not 
contain free sulfur. As our organism is unpigmented and (lie cells do not 
contain free sulfur, this indicates that ourorganism belongs to the Sub-order 
Eubactcriineae. We note that the key to this suborder is on page 
67. 

We next attempt to ascertain the famil3' to \vhich the organism belongs 
by tracing it through the key tothe familiesof the Sub-order Eubacteriineae, 
p. 67. 

I. No endosporcs indicates our organism. We proceed to A. Can develop 
on inorganic media. As tlic organism cannot grow without organic carbon, 
wo turn to B. Cannot develop on inorganic media. 

This corresponds with the phj’siologj- of our organism; so we turn to 

1, Polar flagellate, etc. As our oi^anisra is poritrichous, we proceed to 

2. Large oval, pleomorphic cells sometimes almost yeast-like in appearance. 
Free living in soil. Ftxfree nitrogen. As this does not correspond with the 
morphology or physiology of our organism, ^yc next examine 3. Periiriehous 
or non-mottle rods, and cocci. This corresponds with the cliaractcristics of 
our organism. 

We turn to a. Heterolropkicrodswkichmaynot require organic nitrogen for 
growth. Usually motile wth one to six or more flagella . Usually form nodules 
or tubercles on roots of plants, or show violet chromogcncsis. 

This again does not indicate our orcanism; so we turn next to na. //cter- 
olrophic rods or cocci which utilize organic nitrogen and usually carbohydrates. 
As our rod-shaped oj^aniam prefers a medium containing organic nitrogen, 
we proceed to b. Spherical cells in masses, tetrads and packets. 

This does not correspond to the morphology of our organism, and wa now 
proceed to bb. Spherical cells which grow m pairs and chains; and rods. 
This includes our rod-shaped organism; so we turn to c. Gram-positive 
cocci and rods. Non-motile. Since these are not the characteristics of our 
organism, we turn to cc. Gram-negative rods. When motile, from four to 
many peritrichoiis fiagella. 

Our organism is Gram-negative and peritrichous; so ive proceed to d. 
Grow well on ordinary media containing peptone Aerobic to facultative 
anaerobic. 

This corresponds with the characteristics of the organism wc have 
studied; so we turn next to e. Gram-negative, straight rods which ferment 
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sugars with the formation of organic acids. This again corresponds with our 
organism. We turn next to f. Produce lillle or no add from litmus milk. 
This does not correspond with the characters we have determined for our 
organism. We proceed to ff Produce COt and frequently visible gas (CO 2 + 


Hi) from glucose. Reduce mirtUes, etc 

Our organism produces visible gas from glucose and reduces nitrates. 
This indicates that it belongs to Family X. Enter obacienaceae, p. 443. 

This appears to fit our unknoum organism. We now refer to page 443 
on which the key to the Family Enterobacteriaceae is found. In this key we 
ascertain the Tribe to which our organism belongs. 1. Ferment glu- 
cose and lactose vrith the formation of acid and visible gas. Usually ^do 
not liquefy gelatin Tribe /. Eschcncheae. 

This corresponds with the characters exhibited by our organism. We 
refer to the key for Tribe I. Eschericheae on the same page. 1. Methyl 
red test positive, Voges-Proskauer test negative. Salts of citric acid may or 
may not be used as sole source of carbon. Genus I. Escherichia, p. 444. 

This description appears to correspond with that of our unknown or- 
ganism. We find the key to the species of Genus Escherichia follows the 
key to the Tribe Eschericheae. On tracing our organism in this key we find 
that it corresponds to Escherichia coU. A brief description of this or- 
ganism is found on the same page. 

In the use of keys for identifying bacteria, the student is confronted 
with two difficulties, both based primarily on lack of knowledge and ex- 
perience. The first is insufficient knowledge concerning tlie mojrhology, 
physiology, possible pathogenicity and habitat of the microorganisms that 
are to be identified. This may be due to careless observations or to poor 
training in the special techniques that must be used in determining the 


identity of a given bacterium 

The second difficulty in the use of a key comes from inexperience m the 
use of technical terms; that is, the student may not thoroughly understand 
the meaning of the statement in the key and so cannot folloiv a route 
through the key with certainty. For example m the keys used here, the 
student must-know the difference (1) between chains of cel s winch arc 
composed of dividing cells whicli do not separate at once, and (2) filaments 
which are composed of dividing cells which remain more permanently to- 
gether and arc normally fiattened against each other on adjacent sides. 
They may show some differentiation into hold fast cells and reproductive 
cells (conidia), (3) Both chains of cells and filaments arc o be distinguished 
from the mycelial threads found in rlrfmoaiyretocroc. These are imseptate 

and branching with a true branching. 

Descriptive Syst 0 .«Htic Botany, 


New York, 1935. 
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The student should be warned not to take descriptions in the Manual 
too literally or too rigidly. Descriptions are usually dra^vn to represent 
average findings. Especially among bacteria, characters such as sugar 
fermentations, gelatin liquefaction, presence or absence of flagella and 
other things will vary. Soraefimes these variations are due to slight, 
possibly unrecognized variations in the techniques used in determining 
these characters. Real knowledge of tlie characteristics of species may also 
be verj’ incomplete. This is true not only of the physiological activities 
of these microorganisms; but also in regai^ to such detectable structural 
features as the number and position of flagella. Dark field movies of motile 
cells and photographs taken with the recently developed electron micro- 
scope are revealing new and heretofore unsuspected facts regarding struc- 
tural features. 

Source and habitat data are frequently helpful in aiding the student 
to recognize species of bacteria and may indicate that the pathogenicity of 
the culture in question may need to be tried on some specific animal or 
plant. By habitat is meant the kind of a place in which the organism 
normally grows; by source, the particular material and place from which 
the culture was obtained. This source may or may not indicate the 
natural habitat. The source of cultures is invariably more limited in scope 
than the habitat as bacteria normally occur wherever their particular 
habitat may be found in a world wide distribution. 

The student is also reminded that it is impracticable to note all exceptions 
in keys. Bacteria hke other living things are classified according to a 
combination of characters, not according to some single character, and ex- 
ception.? to the characters noted in the keys will occur in nature. These 
may not be knonm to or may have been overlooked by the author of the key. 
On the other hand, the importance of such exceptions should not be over- 
emphasized and the student would do well to use the key as if there were no 
exceptions. 



HISTORICAL SURVEY OF CLASSIFICATIONS OF 
BACTERIA, WITH EMPHASIS ON OUTLINES 
PROPOSED SINCE 1923* 


There have been numerous attempts to arrange the species of bacteria in 
natural systems of classification. The first simple system of !Muller (Ver- 
mium terrestrium et fluviatilium, 1773) Avhich he developed further a few 
years later (Animalcula infusoria fluviatilia et marina, 1786) listed but two 
genera (Vibrio and Monas) that included organisms that would today 
probably be accepted as bacteria. Polyangium Link (Mag d. Ges. Natur- 
forsch. Freunde zu Berlin, 3, 1809, 42) is apparently the oldest of the generic 
terms retained in its original meaning for a bacterial genus while Serratia 
Bizio (Biblioteca itahana o sia giomale de lettera, scienze ed arti, SO, 1823, 
288) was proposed only fourteen years later. 

Systems of classification developed after 1773 are given in complete 
outline form in the first edition of the Manual (1923) and this section of 
the ^Manual ^Yas reprinted without material change in the second (1925) 
and third (1930) editions- While it is not felt to be necessary to repeat 
these outlines in their entirety, sufficient reference is made below to permit 
the student to trace the origin of generic terms that are no longer commonly 
found in classification outlines No attempt has been made to include 
reference to other little used generic terms except as they appear as syn- 
onyms in the descriptive portion of the Manual. For the origin of generic 
terms proposed before 1925, see Enlows (The Generic Names of Bacteria, 
Bui. No. 121, Hygienic Laboratory. Washington, D. C., 1920) and Bu- 
chanan (General Systematic Bactcriologj', Baltimore, 1925). 

Bory St. Vincent (Microscopiques, Dictionnaire classique d’histoire 
naturelle, 10, 1826, 533) introduced the genetic terms Svirilina, MdancUa, 
Lactrimalorii and Puprifa and accepted Vtftno for microorganisms, some of 
which must have been bacteria. None of these terms, except Vibrio, arc in 


Current use for bacterial groups. 

Three of the terms accepted or proposed by Ehrenbcrg (Die Infusions- 
tiorchen als volkommcne Organismen. Leipzig, 1838); namely, Vibno, 
Svinllum and Spirochaeta, are still ttsed The genene tcmi Bacicnvm 
proposed first by Ehrenbcrg in 1828 (Sjmibolao Pliysicae sen leones et 
Doseriptiones Animaliiim Evertebrotornm Scparasitis Inscctis quae CM 
Itinera per Afrleam Borealem et A-iam Occidentaiem, 11 . Evcrlcbrafa, 
Berlin) to include but a si ngle species Baclcuum tnlocvlm from an oasis 

• Contributed by Prof. U. S. Bnicd, Kew York Slate Etpcrimenl Station, Geneva, 
Nciv York, July, 193S; revised, September. 1M3. 
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Ilth Ann. Rept, 1809, 36), or in his cnmpiete outline (Manual Determ. 
Bact., 1901). Almost ail of the generic terms found in his outlines are still 
in current use. 

The term Aphnohacter suggested by Envin F. Smith (Bacteria in Rela- 
tion to Plant Diseases, 1, 1905, 171, Washington) was accepted by certain 
American phytopathologists for a time but has never come into general use. 

Because other differences beUTCcn the non-chromogcnic and chromogenie 
micrococci are unimportant, two ^eric terms, Alhococcu$ and Awococcus, 
suggested by the Winslows (Science, 21, 1905, 609; Systematic Relation- 
ships of the Coccaccae, New York, 1908) have not come into general use. 
They also suggested Rhodococcus to include E/iodocaccus roseus and R.fulvus 
apparently without realizing that Zopf (Bcr, d. deutsch. bot. Gesellsch. 
Berlin, 9, 1891, 28) had previously used the same term for Rhodococcus 
crytliromyxa and R. rkodochrous. Hansgirg {Engler and Prantl, Die 
naturiiehen Pdanzenfamilien, 1, la, 1895, 52) had also used it previously 
to designate a sub-genus of the green algae, and later iMolisch (Die Purpur- 
baktericn, Jena, 1907, 20) usbd Rhodococcus for a genus of the purple 
bacteria to mclude Rhodococcus capsuUilus. 

In his complete outline of the classification of bacteria presented in 1909, 
Orla-Jensen (Cent. f. Bakt., 11 Abt., 22, 1909, 305) introduced many new 
generic terms in an effort to create a nomenclature that appeared to him to 
express the natural relationships of bacteria more satisfactorily than names 
previously suggested had done. Thus he used the suffixes coccus and 
samna for spherical bacteria and monas for all genera known to be lopho- 
trichous or so related to these types that they were regarded as essentially 
lophotnehous in nature. In the same way the suffix bacterium was used 
for genera of non-spore-forming rods that were regarded as essentially 
peritrichous in nature, and the suffix bacillus for similar spore-forming rods. 
As, hou'ever, subsequent investigators have (1) accepted the priority rule, 
(2) felt that it was impossible to recognize the type of motility found in the 
ancestry of truly non-motile groups, or (3) felt that other characters were 
more fundamental than those selected by Oria-Jensen, many of these terms 
have not been generally used by later w'orkers. 

Among the little used terras suggested or accepted by Orla-Jcnsen are : 
Acetimonas, Ntlromonas, Azotomonas, Rhizomonas, Corynemonas, Myco~ 
monas, Sulfornanas, Thiomonas, Thiococcus, Rhodomonas, Rhododiciyon, 
Amoebomonas, Rhodcpolycocctis, Rhodosarcina, Spiropkyllum, Denitro- 
monas, lAquidomonas, lAquidovibrio, Liquidococcus, ScUdococcus, Solido~ 
vibrio, Sporosarcina, Demtrobacterium, Casedbacierium, Ldguidobacterium, 
Urobacillus, Sutyribadllus, Pcctobacillus, Cellulobadlius, Puirihadllus and 
Botulohacillus. 
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While N itromonas is not new, it is redeBned as a synonym of Nilrohactcr 
Winogradsky (Arch. Sci. Biol. St. Petersburg, /, 1892, 87), rather than as a 
synonym of Niiromonas Winogradsky (Ann. Inst. Past., S, 1890, 258). 
Spirophyllum is from Ellis (Cent. f. Bakt., II Abt., 19 , 1907, 507). * 

In a later monograph on The Lactic Acid Bacteria (l^Idrn. d. Acad. Roy. 
Sci. et Lettres de Danemark, Sect. ScL, 8 S6r,, 6, 1919, No. 2) Orla Jensen 
proposes the following additional generic terms: Betacoccxis,Bclahaclerium, 
Slreptobacterium, Thermobactenum and Microbacterium. The term Tetra- 
coccus is introduced %Yith a meaning different from that given the term 
previously by v. Idecki (Cent- f. Bakt , 15, 1894, 354). 

Buchanan prepared an outlme classification in 1910 (Jour. Bact 1 
1916, 591; 1917, 155, 347, 603,3, 1918, 27, 175,301, 403, 401, 591) which 

was utilized in part by the group of which he was a member (Winslow, 
Broadhurst, Buchanan, Kruraniedc and Smith) in their preliminary Report 
to the Society of American Bacteriologists (Jour. Bact., 8, 1917, 552) and 
in the final report by Winslow, Broadhurst, Buchanan, Krumwiede, Rogers 
and Smith (Jour. Bact., 5, 1920, 191). 

Although prepared earlier, some parts of the Buchanan outline were not 
published until after the first Winslow et al. report. As these reports 
formed the most important basis for the classification used in the first edi- 
tion of the Manual, it is natural that the generic terms utilized arc, in 
general, the same as those used in the Manual. 

Generic and subgeneric terms included by Buchanan that arc not used 
in the present edition of the Manual arc: Paraspirillum Dobell (Arch. f. 
Protistenk., 34, 1911, 97), Eubactllus Hansgiig (Osterr. Bot. Ztschr., SS, 
1888, 264; not Euhacillus Dangoard, Le Bolanisto, 3, 1891, 151) and Meto’ 
baderium Chatton and Perard (Comp. rend. Soc. Biol , Pari'!, G5, 1913, 
1232). Siderocapsa Molisch (Ann. Jard. Bot. Buitenzorg, Scr. 2, Supp. 

3, 1909, 29) used by Buchanan but dropped by Winslow ct al (Jour. Bact., 

2, 1917, 549) does not appear in the Manu.vl classification outline until the 
present (Gth) edition. The term Mycodenna recognized both by Buchanan 
(Jour, Bact., 3, 1918, 45) and in the preliminaiy IVinvIow ct nl. rejiort 
(Jour. Bact., 3,' 1917, 551) was rcplaccil by the later and inoiv valid term 
Acftohacicr in the final report by Winslow ct al. (Jour. Bact., 5, 1020, 201). 
^feijfcrcUa Buchanan (Jour. Bact., 3, 191S, 51) which is u'=<'d in the three 
outline classifications under <liseu««ion and al-^o in the fir>t, second and third 
editions of the apiicarcd in the literature tlm>ugh a clerical crnir 

(huclnanan. General S^-stematic Baclcriolog\% 1925, 420). It was combincxi 

the fourth edition of the Manual with the genus Actinobacillus umlcr the 
^ttcr name. iYocordm Trc^is.'m (18S9) u^^xl by Buch.inan and in t!ie 
Pfcliminat^* report bv Window ct a!. (1917) was mrigtsl witl. AcUnomyers 
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Harz {Jahresber. Munchen. Thierarzneisch. for 1877-78, J25) in the final 
reportbyWinslowetal. ErylhrohaciUus'FoTtmBQ.u (Compt. rend. Soc. Biol. 
Paris, 58, 1905, 10-1) is used by Winslow et al. (1920) but was not accepted 
in the first and followuig editions of the Manual as it is a synonym of the 
older Serralia Bizio (1823). Moreover, the species which must be accepted 
as type for the genus {Erylhrobacillus pyoseplicus Fortineau (monotypy)) 
is a species which has been reported by Breed (Manual, 3rd ed., 1930, 117) 
to be a variant of the older Sermtia marcescens. 

One of the most unsatisfactory portions of recent classifications, such as 
those outlined by Buchanan (1917-18) and by Winslow et ah (1917), is 
the treatment given the organisms of the coliform-dysenterj'-typhoid group 
in that the term Bacterium is retained for these as suggested by Orla- 
Jensen (1909). A strict limitation of Bacterium to this group gives it a still 
different meaning from that which it had had in previous and current 
classifications, and makes it necessary to find some other place for many 
other species of Gram-negative, non-spore-forming rods, some of which are 
well known and well described. The relationships of these miscellaneous 
species to other non-spore-forming rods is frequently poorly understood. 
In some cases, further study will probably show that they should bo placed 
in well known and currently recognized genera. In others, further study 
will probably show that some of these species of non-spore-forming rods 
should be grouped in new genera. 

Winslow et al. (1920) recognized this situation and broadened their defini- 
tion of Baclenim thereby placing such well known species as are included 
in the colon-dysentery-typhoid group with other species of non-spore-form- 
ing rods of quite a different character. For this reason, partial use was 
made in the first edition of the Manual of tJie numerous generic terms newly 
proposed by Castellani and Chalmers O^Ianual of Tropical Medicine, 3rd 
cd., 1919) Thus the following new terras were introduced; Alcaligenes, 
Salmonella, Escherichia and .^ncopsitfc^us; and the earlier terms Aerobacier 
Beijerinck (1900) and Eberlhella Buchanan (1918). Later it was found that 
Encapsulalus was a synonym of Klebsiella Trevisan (1887), so that the latter 
term was accepted in the second and subsequent editions of the lilAVUAL. 
Shigella Castellani and Chalmers was recognized as distinct from Eberlhella 
in the third and subsequent editions. 

IVIany of the new terras suggested by Castellani and Chalmers were, 
however, synonyms of earlier valid terms or have not been considered 
necessary, and so they have not come into general use. These are Nigro- 
coccus, Graciloides, Cloaca, Eberthus, Dysenteroides, Lankoides, Wesenhergus, 
Balkanella and Enteroides. No new generic terras are given by Castellani 
and Chalmers in their later report (Ann. Inst, Past., S4, 1920, 600). 
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Orla-Jensen (Jour. Bact., 6, 1921, 263), in a paper published after the 
manuscript of the first edition of the Manual was prepared, suggested the 
use of Colibaclerium and Aerogeneshaclerium for the two genera in the 
coliform group and adds quite a number of other new terms formed in 
accordance with his system of nomenclature. These are, in most cases, 
synonyms of earlier valid names. The new terms are Coccomonas, Spiro- 
monas (used in a new, different sense from that of earlier authors), Fluoro- 
monast Photomonas, Propionicoccus, Buiyriclosiridium and Pulriclostridium. 

Many new terms are proposed in the classification drarni up by Heller 
(Jour. Eact., 6, 1921, 521; and 7, 1022, 1). Details are given in the group 
of anaerobic spore-formers only. Here each of the new generic terms is 
based on a single species The following outline is given in the first of these 
papers, two new genera {Rtvollillus and Afdchnikovillus) being made the 
type genera for two new subfamilies Closlndioideae and Pulrificoideae, 
respectively. 

Phylum I. Bacleria 

Class I. Bubacterieae 
Order 1 Eubaclenalea 

Family C (7). Closirtdtaeeoe 
Subfamily 1. Clostridmdeoe 
Subfamily 2. PuiTtficoideoe 
Order 2 ThtobacUrialti 
Orders. ChlamydobacferioteB 
Class II. MyxobacUrifoe 

In the more complete outline in the second paper, one generic term 
IClasIridium) is old, although it is nsod in a now and restricted sense, while 
with the exception of the type genera mentioned above, the other terms 
are new. In the subfamily Closlndirndeae, the now terms arc OmeliansHUits, 
MadntosMllus, Douglasiilus, Hennltus, Ftemingillus, ValhnVus, Mvlli- 
fermentans, Hiblerillus, WelchiUm, Sloddardillus, Arhingillus, ilcycrillus 
and NovilliiS. Ten new generic terms arc used in the subfamily Pulrifi- 
coidcae as follows: Segtiimlliis, RegUllus, Roberlsonillus, N<collaicrHhis, 
Marlclmlus, liccordillus, Tissierillm, Pulrificus, ErmengemiUus, and Il'rin- 
bcrgillus As there does not seem to he any good reason for sub-dividmg 
the genus GlaUndim in this way, the latter term has been used to cover 
anaerobic spore-forming rods in all previous editions of the Manual, and is 
again used in the present edition in this sense rather than with the restricted 
meaning proposed by Ilellcr. 

Enderlein (Sitsber. Gesell. Naturf. Freundo, Berlin 19 7, 309) proposed 
an ouUine classification covering the Kingdom of Mycholo, or baetena, 
which was based on comparative morphology with special emphasis on life 
cycles. This was as follows: 
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Phylum Dimuchita 

Kreis A. Ilolocyclomorpha 
Class I, Gonaseola 
Order ». Synascola 

Family 1. Schaudinnidae 

Genus a. Schaudinnum 

b. Theciobacirutn 
Family 2. Sphaerolilidae 

Genus ». Phragmidiolhrix 

b4 

c. Chlamydolkrix 

d. Sphaerotilus 

c. Clonothrix 

Family 3. Syncrolidae 

Geoua o. Cr-enothrix 

b. Brggialoa 

c. Syncrolia 

d. ZygoalQsis 
Family 4. Spiritlidae 

Genus a. Gailiondla 

b. 5p»Wllu»n 

c. DicroapinUum 
Family S. Spirochaetidae 

Genus a. Crrstispira 

b. Treponema 

c. J?n^omo?p»ro 

d. Spirochaeta 

e. CocospjVo 
Family C. Mterospindae 

Genua a. Spirobacillua 
h. Spirosoma 

c. Pkotobaclerium 

d. Afxcroapira 

e. Oicrospfra 
Family 7. Corynobacteriidae 

Subfamily 1. Aciinomycinae 
Genua a Aettnomycea 
Subfamily 2. Eisenberginae 
Genus a. Eisenbergia 
Subfamily 3 5rf«r<7fncAtn«e 
Genus a. Zetliioioia 
b. SchZerolArtr 

Subfamily 4. Corynobaclmtnae 
Genus a. Corynohaclerium 

b. Heterocystia 

c. Cladascus 

d. Zyyoplagia 

Subfamily 5. Pas-udoslrepinae 
Genus a. Pseitdoalreplus 
Order b. AzeoUi 

Family 8. Eacteriidae 
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Genus a. Alremis 

b. Bacterium 

c. Lamprella 

d. EueysUa 

e. Dicrobaetrum 

f. Acystia 
. Family 9. Fustformtdae 

Genus a. Fust/ortnis 
Class II SpoTtttcola 

Order a Parasynaaeota 
Family 10. Migulanidae 

Genus a. ifigulanum 
Order b. Paraseota 

Family 11 Baeillidae 

Genus a. Rhagadascia 
b- Pleclrtdium 

c. Bacillus 

d. Baelrillum 

e. KockeUa 

f Fischennum 
Kreis B llemteyclomorpha 
Class I. Anascola 

Family 12 Hemallosidae 
Genus a llemaltosis 
Phylum II. Monomyckola 
Kreis A Acyclomorpka 

Family 1. MogalUdae 

Genus a. MogalUa 
Family 2 Sarcinxdae 

Genus a. Diplacoecus 

b. Sarctna 

c. Paulosarcina 
Family 3. iHicrococcidac 

Genus a. Micrococcus 
b. Planococcus 
c Streptococcus 
d Phacelium 


Three of the new generic terms. CTniaecne type spec.es C 
Enderleln, Zygovlagia type species Z.a«m.ans Enderlcn and tfetcrccysta 
type species tf. muilffemns Enderlcin, hnd been proposed m an earher 
paper (Sitsber. Gcsell. Naturf. Freunde, Berlin, 1910, 306). “''’"‘"E 

generic terms in the 1917 outline arc new: Schaudinnum, Theaobaclmm 

is spelled with an o instead of an e. .. . u ^rf^vinnslv' Wn 

TVlrms accepted from earlier rvorkors that have not prct.ouslj been 
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mentioned are: Spirohadllus MetschnikofT (Ann. Inst. Past.,'S, 1889, 02), 
Photohacterium Beijerinck, Maanblad voor Natuunvetcnschappen Amster- 
dam, 16, 1889, 1 and Arch. Nefirl. d. Sci. Exactcs, SS, 1889, 401), and 
Sdcro//inx -Metschnikoff (Arch. f. Path. Anat. u. Physiol., US, 1888, 
03-94; not Scleroihrix Kuetzing, Species Algarura, 1849, 319). 

The above outline was changed In 1925, p. 235 f7. (Bakterien-Cyclogenie, 
Berlin, 390 pp.) by the addition of one new family, Chondromycidac, to 
include the genus Newskia, formerly included in Sphaerotilidae, and nine 
genera not previously given as follows: Chondromyces, Cysiodesmia, Mono- 
cystia, Ophiocystia, Apelmocoena, Polyangium, Cystocccmia, Myxococcus and 
Dactylocoena. All except Chondromyces, Polyangium and Myxococcus are 
taken from Enderlein (Bemerkungen zur Systematik dcr Chondromyciden, 
Berlin, 1924, 0 pp.). 

The new genus Lohnisium is added in the Family Eiscnhcrgiinac to in- 
clude the acetic acid and legume bacteria, and he also proposes the generic 
terra MacrocysiUa (p. 278) for certain bacteria described by Pcklo (0 
m§ici krvdve (Study of the blood louse). Zcm6delsk6ho Archivu (Agri- 
cultural Archives), 1, 1910) from aphids. According to Enderlein it is not 
clear whether this genus should be included in the Family Pactcriidac or in 
Corynohacieriidae. 

Two genera proposed by others are also accepted. These are Calym- 
maiobactmum Aragdo and Vianna (Mem. Inst. Oswaldo Cruz, 0, 1912, 211) 
placed in the family Migulanidae, and Leuconostoc Van Tieghem placed in 
the family Micrococcidae. 

Later Enderlein (Sitzber. Gescll. Naturf. Freunde Berlin, 1930, 104-105) 
accepts Serralia Bizio in place of Dicrobaclrum and Leptolrichia Trevisan in 
place of Syncrolis. Sireplus ^vith Sireptus scarlaiinae as type species, is 
proposed to cover the streptococci not included in Pseudostreptus. 

The outline suggested by Pringsheim (Lotos, 71, 1923, 357) is similar to 
that used by Lehmann and Neumann (Atlas und Grundriss der Bakterio- 
logie, 2 vols , 1890, Munchen). It is a conventional division into spherical, 
rod-shaped and curved forms so far as the true bacteria are concerned except 
that the pseudomonads are included in the same family as the vibrios and 
spirilla. Rhodobacteriales is recognized as an order to include the sulfur 
purple bacteria and the nonsulfur purple bacteria. Few details are given 
in regard to the other orders. His outline follows: 

SchUomycetes 

Order I. Eubacteriales 
Family 1. Coccaeeae 
Genus a Slreptoeoccus 

b. itieroeoecua 

c. iSamna 
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Family 3. Bacleriaceiu 
Genua a. Bacterium 

b. Bacillus 
Family 3 Spirillaeeae 
Genus a Pseudomonas 
b Vxbrio 
c Spinllum 
Order II Rhodobactenalcs 
Family 1 Rhodobaelennae 

2 Thiorhodinae 
Order III Myxobacteriales 
Family 1 Myxobaetertaccae 
Order IV. lilycobaclertales 
Family 1 Coryntbacleriaccae 

2. Mycobacleriaceae 

3. Actinomycetaceae 

(Also possibly the Iodr rod, lactic acid bacteria ) 

Order V Desmobactenales 

Family 1 Cklamydobacleriaceae 

• 2 BegQxalOQceae • 

The first outline classification drawTi up by Janhe (Allgemcine Technische 
Mikrobiologie, I Toil, Dresden, 1924, p. 03) is an adaptation and expansion 
of that drawn up by Migula (System der Baktericn, 1900). The new genera 
recognized by Janke are Planostreptococcus A. Meyer (Die Zelle der Bak- 
terien, Jena, 1912), Thioploca Lauterbom (Ber. dtsch. Bot. GesclI., SS, 
1907, 238), Thiobactenum Mollsch (Cent. f. Bakt., 11 Abt., 33, 1912, 65), 
Thiobacillus Beijerinck (Cent. f. Bakt , 11 Abt., 11, 1904, 593), Thiovibrio 
Janke {loc. cit.), Thioopinllum Winogradsky (Bcitrage zu Morphol. u. 
Physiol, d. Baktericn. Heft I. Schwefelbaktcricn. Leipzig, 1888), Thio~ 
sphaerella Nadson (Bull. Jar. bot Petersburg, IS, 1913, 106; ref. in Cent, 
f- Bakt., II Abt., 43, 1915, 469), Thiovulum Hintze (Der. Dtsch. Bot. 
GesclI., 31, 1913, 189), SpirophtjUum Ellis (Proc. Roy. Soc. Edinburgh, S7, 
1, 1907, -21; ref. in Cent. f. Bakt., II Abt., 19, 1907, 502), Nodofolium Ellis 
(Cent. f. Bakt , II Abt., S6, 1910, 321), and Aclinococcus Beijerinck (Fol. 
Microbiol., 2, 1914, 185) 

Janke’s outline classification is given below: 

Order 1. Eubacleria 
Family 1. Coccaceae 

Genus a. Sireptocoecus 

b. Jtlierococeus 

c. 5arcina 

d. Planostreptococcus 

e planoeoeeus 

t, Planosareina 
Family 2. Daclfnaceae 
Genus a. Banltus 

b. Bacterium 
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Family 3. SpiriHoccfle 

Genua ft. Uicrospira 

b. Spt'n'Hum 

c. Spirosoma 
Order II. Rhodohacteria 

Family 1. Thiorhodaceae 
Subfamily la. Thioeystcae 
Genua n. TM'oci;slf» 
b Tkiocapsa 

c. Thiosphaera 

d. Thiosphaerion 

e. Tkioaarcina 
Subfamily 2b. LamprocysUae 

Genus ft. Lamprocystis 
Subfamily 3c. Thtopedieae 
Genus a. Thiopedta 

b. Thtadermo 

Subfamily 4d. Amoebobacterieae 
Genus a. dmoebobacler 

b. Thiotkeci 

c. Thiodictyon 

d. Thiopolycoceus 
Subfamily Se. Chromolicoc 

Genus a. CAi’omaffum 

b. f?AaMocftromoffuw 

c. Thiorhodospirillu fn 
Subfamily 6f. Rhodocapscae 

Genus a. Rhodocapsa 
b. Rhodothece 
Family 2. Athiorkodaceae 
Subfamily la Rhodocysleae 
Genus a. RhodocyslU 

b. Rhodonostoc 

c. Rhodococcus 

d Rhodobaclerium 

e. Rhodt^acillus 

f. Rhodotibrio 
Rhodospfrilfum 

Order III, Thiobaderia 
Family 1 Beggiaioaceae 
Genus a. Thiolkrix 
b. Beggiatoa 
e. ThioplocQ 
Family 2. ThiobaeUriactat 
Genus a. Thiophysa 

b. Thiobacleriutn 
c ThiobadUus 

d. Thiovibrio 

e. rfcfo»piVtHu7/j 
f Thiosphaerelln 

g. Thxovulum 

h. .dcAromaftum 
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Order IV. Phycobacleria 

Genus a Leptolkrix 
b. Clonolhrix 
c Clttdothrix 
d Crenolkrtx 
e. Phragmtdiolhrix 

Appendix Genera Galhonetla, Spirophyllum, Kodo/olium 
Order V. ^fycobac^ena 

Family 1. Mycobacteriaceae 

Genua a Corynebaclerium 
b Mycobactertum 
Family 2. Acttnomyeelaceae 
Genus a. Achnomyces 
b. Ac/inococcu« 

Order VI. ifyzobacteria 

Family I. Myxobaeleriaceae 
Genus a. Myxococeus 

b. Chondromycea 
c Pohjangiunt 

Lehmann and Neumann (Bakt Diag.,2vols ,7th ed .Munchen, 192G'27; 
Breed, Eng. trans., New York, 1931) developed their first simple and much 
used outline classification, drawn up in 1890, in later editions of their 
Determinative Bacteriology, The 1927 Lehmann and Neumann outline 
is as follows : 

Class I. Schisomyceles 
Order I Schizomyedales 
Family 1. Coccoceae 
Genus a Streptococcua 
b. Sarona 
€. Mtcrococcua 
Sub-gcnu3 a Diphcoecua 

b (Grpm-positive group) 

Family 2. Bacleriaceae 
Genus a. Bocterium 

Sub-genus a Nilroaomonaa 
b Ntlrobaeier 
c. Rhtsobium 
d Ilaemopkilua 
c Brucella 


i. Paaleurella 

fr (GJandersanddysenterygroup) 
h. (Photogenic grnup) 

I (Aerogenes group) 

j. Entapaulalua 

k. (Tjphoid group)* 

I Salmonella 

m. (Coll group)* 


: In a laotnotc under thesn Eronps.ttc antbonimrcr In tin „an.M sivan by Cutcl- 
lani anj Chalmers. 
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n. Acelobacterium 

o. (Cloacae group) 

p. (Red chtomogcns) 

q. (Blue and violet chromogens) 

r. Pseudomonas 

B. Proteus 

App. Enjsipelothrix 
Genua b. Fusobaeierium 

c. Ploeamobacierium 
Family 3. Desmobacteriaceae 

G nua a. Deggiatoa 

b. Leplotkrix 
Sub-genu3 a. Leptolhrix 

b. Chlampdothrix 
Genua c. CrenotAn'i 

d. Cladotkrix 

c. Thiothrix 
Family 4. SpiriUaeeac 

Genus a. Vtfrrto 
b. Spirillum 
Family 5. Spirochaelaeeoe 
GcQua a. Spirockaeta 
Family 6. Dacillaeeae 
Genus a. Bacillus 

Sub*gcnus a. (Aerobic group) 

b. (Anaerobic group) 

Order 11. Actinomyeetales 

Family 1. Proaetinomyeetaeeae 
Genus a. Corynebacterium 
b. Hycobacttrium 
Family 2. Actinomyccfaceae 
Genua a Actinomyces 

The generic term Bacterium is retained in this outline to cover those 
groups of the true bacteria that are Gram-negative, non-spore-forming, 
motile and non-motile rods. Lehmann and Neumann recognize 20 sub- 
groups in this genus, many of which correspond with the genera recognized 
in the Manual, In an effort to develop a rational nomenclature the term 
Acetobacterium (occurs first in review by Ludwig, Cent. f. Bakt., II Abt., 
4, 1898, 870) is used in place of Acctohacter, Plocamohacteritm (Loewi, Wien, 
klin. Wchnschr., 33, 1920, 730) in place of Lactobacillus, and Fusobacterium 
(ICnorr, Cent. f. Bakt., I Abt., Orig,, 89, 1922, 4) in place of Fusiformis 
without regard to priority. Eneapsulalus Castellani and Chalmers (Man- 
ual Tropical Med., 3rd ed , 1919, 934) is used in place of Klebsiella Trevisan 
(Atti Accad. Fis.-Med.-Stat. MUano, Ser. 4, 3, 1885, 107). 

Janke (Cent. f. Bakt., II Abt., 66, 1920, 481) reprints the classification 
developed in the first edition of the present Manual and compares it with 
that proposed by Orla-Jensen and Enderlein. 
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The second complete outline drawn up by Janke (Oesterr. Bot. Zeitschr., 
78y 1929, lOS) is similar to the classification employed by Lehmann and 
Neumann (Bakt. Diag., 2 vols., 7tb ed., Munchen, 1926-27). He follows 
Enderlein in placing Azotohacter in close association with the spore-forming 
rods. No ne^Y generic terms are suggested. His sub-groups of the genus 
Bacterium are even more closely similar to the genera used in the present 
edition of the Manual than are the sub-groups of Lehmann and Neumann. 

Family 1. Coeeactat 

Genua a. Mterococeua 
b Neisseria 

c. Streptococcus 

Divided into 4 groups. 

d. Sarcina 

Divided into 2 groups. 

Family 2. Baciltaceae 
Genua a. Bacillus 

Divided into 16 groups 

b. Asotobacler 
Family 3. Bacleriaceoe 
Genua a. bacterium 

Divided into 27 groups 
b Fusiformis 

Family 4. Corynobacteriaceae 
Genus a. Ji/j/eo6actertunt 
b Corynobacterium 
c Actinomyces 
Family 5. Spirillaceae 
Genus a. Microspira 

Divided into 2 groups, 

b. Spirillum 

Divided into 2 groups. 

Family 6. Spirochaelaceae 
Genus o. Spirochaela 

b. Borrclia 

c. Treponema 

d. Cristispira 

e. Saprospira 
{. Leptospira 

Family 7. Desmobaeteriaecae 
Genus a. Beygialoa 

b. Thioploea 

c. Thiothrix 

d. Leplotrichia 

e. Crcnothnz 

f. Sphaerotxtus 

g. Clonothrix 

h. Leptotkriz 

i. phrogmidtotkrix 
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Family 8 Myiobacteriaceae 
' Genus a. Jl/i/xococeus 

b. Polyangium 

c. Chondromyces 

Pnbram (Jour. Bact., 18, 1929, 361) has rearranged some groups and 
combined others (e.g., Rhizohium, Diplococcus, Leuconostoc, jSerrafm, 
Flavobacierium, Chromobadenumf Adiromohacier, Cellulomonas) recognized 
in the first edition of the Manual with little change in the nomenclature 
except among the anaerobic non-sporc-forming rods and among* the spore- 
forming rods. Unfortunately, he has sometimes used family and species 
names as generic names, thus in the latter case introducing adjectives and 
adjectival terms as substantives. New generic terms suggested are: 
Dialisierea, Baderoidea, Centrosporus, Fusibadllus, Pscudobacillus, Mega- 
iherium, Flexus, Anthrax, Bolulinus, Chauvoea, Botulinea, Putrificus, 
Wdchia, Phlcohaderium, Distasoa, Tissicrin, and Adinoidomyces. Astasia 
as it appears in this outline does not appear to be the same as Astasia Meyer 
(Flora, 84, 1897, 185). AerobaciUus if not synonymous with Aerobacillus 
Donkcr (Inaug. Diss., Delft, 1926). Stderomonas is accepted from Cho- 
lodny (Ber. Deutsch. Bot. Ges , 40, 1922, 326). 

Pribram’s complete outline follows: 

Class Schigomyceles 

Subclass A. Protozoobaderia 
Order 1. SpirockaelaUs 
Family 1. Spirochaelaceae 
Genus a Spirochaeta 

b. Treponema 

c. Spironema 
Family 2. Crisdspiraceae 

Genus a. Snprospira 
b Cn’jfisjitra 
c. Leptospira 
Subclass 6 Eubacteria 
Order I. Protobacleriates 

Family 1. Niirobacteriaceae 
Related to Pseudomonas 
Tribe A. Ilydrogenomonadae 
Genus a. /fydrogenomonos 

b. ilethanomonas 

c. Carboxyodomonets 
Tribe B. NUrobartereae 

Genus a. JVirrosotnonas 
b Nitrobacter 
Family 2. TAtobaa'Hoceae 
Tribe A. Thiobacilleae 
Genus a. TMobactllus 
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Order 11. Metahacteriides 

Family 1. Pseudomonadaeeae 
Tribe A. Spirxlteae 
Genus a. SpinHum 
Tribe B. Vtbrioneae 
Genus a. Vibrio 
Tribe C. Pteudomonadeae 
Genus a Pseudomonas 

b. Azotoboc/er 

Connects with Po/panjnocfoo and NilTobacleriaeeae 
Family 2. Bodmoceoe 
Tribe A. Aerobortcreoe 
Genus a. AetDlotltr 
fa. Eschtriehia 

c. Satmonello 

d. EbtrthtUa 

e. Proftus 

Tribe B. Pasteurtileae 
Genua a. Alcoitjencs 

b. Posteurello 
Connects nitli PfttfftTtUa 

c. lltmophilut 
Connects with DtahtUr 

Family 3 il/tcrococfoccae 
Tribe A. Streploeocceae 
Genua a. Ntxszerta 

b. Streptococcus 
Tribe B. ilftcrococccac 
Genua a. Jlfi'crococcus 

b. 

c. Som'na 

Connects nitli Aljrobaclcria 
Subclass C. illiirobactcrta 
Order I. Dadcnomycclalfs 
Family I beptofncfcoccac 
Tribe A. Aetlobaetertae 
Genus o. Actiobaeter 
Connects with Salmonella and Tisiierio 
Tribe B Lepfofricbcac 
Genus a. Kurihia 

b. Lactobacillus 
Connects with Corjmcbactcnum 

c. X>cp(o(ricbia 
Connects with Crysiptlothrix 

Family 2. Dacterpidaeeat 
Tribe A. Dialiifcrcae 

Genus a. ■ '■ Type species Dialiitcrcocaricfota 
Connects with Pistoioa 

1) Type species Dicliilerca rariabt'tis 

c. Otofislcr 
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Connects with Hemophilus 
Tribe B. Bacferot^eae 

Genua a. Type species Bacteroidea mulliformn 

b. Bacteroides 
Connects with Tisstcna 

c. Type species Dacleroideafusiformis 

Order 11. BadUomyctlales 

Family 1. BaciUaceae 
Sub'family la. Atrobacilloideae 
Tribe A, AerohactUeae 
Sub-tribe Al. Centrosporineae 
Genua a. Ccntrosporus 
b. Fusibacillus 
Sub-tribe A2. Aerobacillineae 
Genua a. AerobaciBus 
Tribe B. PseudohaciUeae 
Genus a. Pseudobaciiius 
Sub-family lb. Ba«»oideoc 
Tribe’ A. BacHleae 
Sub-tribe Al. BactHineoe 
Genus a. Bacillus 

b. Megoihtrium 
Sub-tribe A2. Aslasineae 
Genus a. Astasia 
b. Ftexus 
Tribe B. Antkraceae 
Genus a. Antftrox 
Fanuly 2. Clostridiaceae 
Sub-family 2o. Boiulinotdeae 
Tribe A. Bofulincae 
Genus a. Bolultnus 

b. Chauvoea 

c. Type species BoOxitneo saccharoij/Jtca 

Type species Botuifnco 6w(vrfca 

Tribe B. Pulrijfceoc 
Genua a. Putri^cus 
Bub-family 2b. Closlridioidtae 
Tribe A. IFefcWeae 
Genus a. WefcMo 
Tribe B. Clostridieae 
Genus a. Ciostn'dtum 
Order III. Actinomycetofee 
Family 1. Mpcobacteriaeeae 
Tribe A. Actinobacilleae 
Genua a. Pfeifferella 

Connects with Pasieurella 

b. AcfiaoJaeiliwa 

c. Coryntbacierium 

d. Erysipelothrix 

Connects with Xeplolrtcbio 
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Tribe B. Mycobaetertae 
Genus a. Pkleohaetenum 

b. MyeobacUriun 
Tribe C. Tissieneae 
Genus a. Distasoa 

b. Tisaterio 

Connects with Baeleroides, Corynebaeterium and Acelobacler 
Family 2. Aclintymyeetaeeae 
Tribe A. Actinoidomycetaceae 
Genus a. Actitundomyees 
Tribe D. Actinomyeelaeeae 
Genus a. Acttnomycea 
Subclass D. Aigobaclm'a 
Order I. Beamobadenaies 
Family 1. SpJiaeroJjIaceae 
Genus a. Spbaeroltlua 
Order II. Stderobacieriales 

Family 1. Chlamydolriekaceae 
Tribe A. Chlamydotricheae 
Genua a. Leptotkrix 
b Crenottrtx 
Family 2. Sideroeapsaeeae 
Genua a. Didymohelix 

b. Sideroeapta 

c. Sidtromonas 
Order III. TAtebaefmotea 

Family 1. Iikcdob<tcl<rt<tc«u 
Sub-family la. Chromafoideoe 
Tribe A. TAiocapjeae 
Genus a. TAiocpaa's 
b Thiospkacra 

c. TAiojpAacnan 

d. Thiocap$a 

e. TAioaom'na 

f. Lamprocyjfis 
Tribe B. Thiopedieae 

Genus a. Lamproptdia 
b. TAfoderma 
Tribe C. Amoebobaetcriae 
Genus a. .Imorbobacfrr 

b. TAiod»c/yan 

c. TAfafAece 

d. rAiopalyfoecwa 
Tribe D. Ckromatieae 

Genus a. CAromoftum 

b. JIAabdomofias 

c. Thiospirillum 

d. AAodoeapsa 

e. H/Kxlclhfee 
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Sub'family lb. RhodohaeUroideae 
Tribe A. Rhodobactenaceae 
Genus a. Rhodobaeterium 

b. RkodobacUlus 

c. Rhodotibrio 

d. Rhodospiriltum 

e. Rkodosphaera 
Tribe B. Rhodocysteoe 

Genus n. Rkodocystis 

b. Rhodonosloc 
Connects with Levconosioc 
Family 2 Beggialoaeeae 
Genua a. Thiolkrix 

b. Beggiatoa 

c. Thioploca 
Family 3. Achromaiiaceae 

Genus a. Achremalium 

b. Tkiophysa 

c. Thiospira 

d. Ihtlkousio 
Order IV. MyxobacUriaUs 

Family 1. Polyangtaceae 

Genua a. Ckondromyces 

b. Pohjangium 
Family 2. Htyxococeaceae 
Genus a. Myxoeoccus 

Later Pribram (IClassification der Schizomyceten (Baktorien), Leipzig 
and Wien, 1933, 143 pp.) developed this classification into a suggestive out- 
line based on his experience in caring for the cultures of the Krai Collection. 
His most interesting contribution is the separation of the class of Schizo- 
mycetes into three subclasses which are based on dilTerences in fundamental 
biological and nutritional relationships. The fourth sub-class of his earlier 
outline (the Protozoohacleria with its single order Spirochactales) is omitted 
from this outline. The first class, Algoba(^na, includes the bacteria that 
arc primarily free living in water, usually motile with polar flagellation and 
live on easily soluble foodstuffs. They are frequently surrounded by in- 
soluble secretions such as capsules, sheaths, etc., and form insoluble prod- 
ucts in their protoplasm, such as calcium, sulfur and iron compounds, and 
pigments. The class Euhacteria includes those bacteria whose normal 
habitat is the animal body or complex W’aste products of plant or animal 
origin. Because of adaptation to environment, these organisms are motile 
or non-motile and can utilize compounds of complex molecular structure. 
The third sub-class, Mycobacteria, is adapted to life in soil, and shows a dis- 
tinct tendency to differentiation in morphology and spore formation. 

Internationally accepted rules of nomenclature are generally followed, 
and the generic terms proposed in his earlier outline that were not formed 
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in accordance voth recommended practices arc discarded. He has revived 
Ulinna Kutzing, 1837 (status explained by Buchanan, General Systematic 
Bacteriology, 1925, p. 518) in place of Acelohacicr Beijerinck and accepted 
Plocamobacterium (Loewi, Wien klin. Wclischr., S3, 1920, 730) in place of 
LaciohaaUus Beijerinck, 1901. Among the spore-forming rods, he has 
accepted Badrillum Fischer and Welcltillus HcIIcr, 1021. ^iaileomyccs 
HaUier (Bot. Ztg , 34, 18GG, 383) is used for the glanders bacillus, Anihra- 
cillus is apparently new. 

The new outline has the following form: 

Class Scfcuomjfcef^a 

Subclass A. Atgobactcria 
Order 1. Mxcrococcates 
Family 1 Mictococcaceae 
Genus a. Sftcrocoeeus 

b. Rhodoccccut 

c. Rkodwaps<i 
<1. Tliiocapsa 

6 Thiosphatra 

f. Thtosphatrion 

g. Thwct/slis 

h Lamprocf/slts 
) Sarnno 
i Thtosareina 
Vamlly 2 Pediocoeeaceae 
Genus a Pedioeouut 
b. Lampropedia 
e Thioikfee 
t! Tlaopotscoccvs 
c Thioderma 
f Amaebomonas 
g. Rhodolhece 
}]. Rhodonosloc 
i. rAiopAyso 
Order 2 Psevdomonadales 
Fftiaily 1. Paeudomonadaceae 
Genus a. Paeudomonas 
b. ^AodobaciRus 
C. Chramaiium 

d. ^itrosomonas 

e. Vibrio 

I. .BAodowbrio 

g. jiryxoeocciis 

h. fpin'ttum 

i. AAodospmUum 

1 . TAiospira 

k. TAtojpirtllum 
Fflimly 2. Serraliaceae 
Genus a. £errab'a 
b. mVhousta 
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Family 3. Kilrobacleriaeeae 
Cttiua a. Nilrfibaeler 

b. Rhodobacterium 

c. Rhodoeystis 

d. Didtftnoheliz 

e. Sideromonas 

f. Sideroeapsa 

g. Chondromycei 

h. Potyanffium 

i. Amoebobacter 

j. Thiodictyon 
Family 4. Azotobaclerxaceae 

CcnU9 a. Rkizobium 

b. Atotobacler 
Order 3. LepMrichalta 

Family 1. Leptotriehaetae 
Genus a. Leptotkrix 

b. Sphatrotilui 

c. Crenothrir 
Family 2. Ctonotkrichaceae 

Genus a. Ctonothrix 
Order 4. Rkabdomonadalea 
Family 1. Rkabdomonadaeeae 
Genus a. Beggialoa 

b. Rkahdomonaa 

c. Thioploeo 

d. Tkiolhrix 
Family 2. Spirockaetaeeae 

Genus a. Sptrochaela 

b. Treponema 

c. heploapira 

d. Crislispira 

e. Saprospira 
Subclass B. Eubacieria 

Order 1 Aerohaeleriales 

Family 1. Aerohacteriaceae 


Genus a. 

Acrobacler 

b. 

Escherichia 

c. 

Salmonella 

d. 

Ebctihella 

e. 

Shigella 

Family 2. PasleweHuceae 

Genus a. 

Pasleurella 

b. 

Brucella 

c. 

Haemophilus 

d 

Neisseria 


Order 2. Plocamobaeterialea 
Family I. Streptococcaceae 
Genas a. Streptococcus 
Family 2. Ulvinaceae 
Genus a. Proteus 
b. Kurihia 
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c. Vlrina 

d. Ploeonohaclertutn 

e. tepiotriehia 

Family 3. Ba^eroxdaceae 

Gesns a. DtalisUr 

b. Atrobacleroides 

c. Baeieroides 

d- PusobacUrium 
Subclass 0. 3Iycobacleria 
Order 1. Bacittotea 

Family 1. Badllaeeas 
Genus a. Ba^triUum 

b. Aerobaeillus 

c. BaeiUua 

d. dntftract’iiw 
Family 2. ChslridCaeeae 

Genus a. Ctaatridium 

b. irelcAi/Ius 
Order 2. Mgcobacteriatea 

Family 1. bfffeobctteTiactQe 
Genua a Matttomyces 
b dcft'no^aeilliM 

c. Cbryn-e^aclfrium 

d. ^fysipelotfcrt’r 

e. Myeobaelerivm 

t. Diatttsao 

g. Tiitieria 

Family 2 Aeiinom^ctlaceaa 
Genus a. Aetinamrjeoxdcs 
b dcrinomycM 

Janke (Cent, f. Bakt., II Abt., 60, 1930, -181) reprints the earlier outline 
prepared by Pribram (1929) and, after commenting on Lehmann and 
Neumann's (1927) outline, proposes an outline uhich is slightly modified 
from his own previous (1929) outline. Tavo new subgencric terms are u'cd, 
.flnoero&aciV/Msand Eubactewim The sub^genus /l<To?Micri/»s is apparently 
not the same as .IcrofcariWMS Donfccr (Innug. Diss., Delft, 192G), nor as 
Acrohacilliis Pribram (Jour, Bact., tS, 1929, 301). 

Family I. Mieroeoeeacfae 
Genus 1, Micrt)(9ceu9 

Divided into 2 CKtions. 

2 fi'attrna 

3. Sirepiococeut 

Divided into 4 eectiona. 

4. Sarcino 

Divided into 3aec(sons, 

Family If. D^tdiitietae 
Genus I. Pan7/u* 

Sub'genus a. <lwo«»6onVlw* or better Cloalniium 
Divided iato 6 sections. 
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Family 111. 

b. Aerobaeillus or better Eubacillus 
Divided into 10 sections. 
Baeieriaceae 

Genus 1. 

liacterium 

Sub-germs a Ptcudomonas 

Genus 2. 

Divided into C sections. 

b. Eubacterium 

Divided into 11 sections. 

c. Trichobaeterium 

Divided into C sccticns. 
Fuat/ormia 

Family IV. 

Corynobaclcriaccae 

Genus 1. 

Mycobact*^um 

2. 

Pfeijferetla 

3. 

Eryaipelothrix 

4. 

Corynobaclerium 

3. 

Actinomycea 

Family V. SpiriUoceae 

Genus 1. 

MicToaptra or Vifcrio 

Sub-genus a. Mterospha 

Genus 2. 

b. Spiroaomo 

Spirillum 

Sub-genus a. Spirella 

Family VI, 

b. Dicroapirillum 

Sptrochadaccae 

Genus 1. 

Spirochaeta 

2. 

Caeoapira 

3. 

Enlomoapira 

4. 

Treponema 

5. 

Cnatisptra 

G. 

SapTospira 

7. 

Leploaptra 

Family VII 

Deamobaeleriaceae 


As in 1929 outline. 

Family VIII. Myxobacteriaceae 

As in 1929 outline. 

ICluyvor and Van Niel (Cent. f. Bafct,, II Abt., 94t 1936, 369) have 
developed an outline classification in which they indicate four lines of 
development from the simplest form of cell that is existent and conceivable, 
the sphere. They assign family rank to each of these four groups of bac- 
teria, placing the lophotrichous (and related non-motile) rod-shaped bac- 
teria first {Pseudomonadaceae). This is followed by the family of spherical 
bacteria (il/tcrococcoccae) and the family of permanently non-motile, rod- 
shaped bacteria {Mycobacteriac&ie). The final family includes the peritri- 
chous (and related non-motile) rod-shaped bacteria, the Bactcriaceac. 
These are grouped in the tribes of each family in accordance with their 
fundamental metabolism as photo-autotrophic, photo-hetcrotrophic, chemo- 
autotrophic and chemo-heterotrophic. Their outline follows : 
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Family A. PteudomoTiadaeeae 
I. Tribe Spinileae 
Genua 1. TAiospi'n'/iunj 
2 PAaeo»pirifiu?n 

3. JiioJvapinllum 

4. Suifoipiriilum 

5. 5ptri7(iim 

II. Tribe VifrrtORffle 

Geaus 1. CAromtcWum 

2 . lihodooibrio 

3. Diif{fm<»AcIiz 

4. Vibrio 

5. Deautfovibrio 
III Tribe P«eurfo»'WfltidMe 

Genua I. TftiofArce 

2> Pkaeononat 

1. Rhodomonas 
4. Sulfomonas 
5 ^idcremonas 
0 Ni/rosemonaj 

7. Ntltobdcler 

8 . Acdobttiftr 

0. Pseudomonas 
10. ^Aur^ium 
IJ. AtoiobaeUr 

12. Lxstertlla 

13. Aeremonas 
U Ztjmomonaa 

IS il/elAonobac(tr:uni 
Family B. H leroeoccaetae 
IV. Tribe MtcTCctK«ae 
Genus 1. CWerobium 

2 ThopoJyeoeeus 

3 Rhodoeoeeus 

4. Achromatium 

5, Sirffrocapjo 
C. A’»/roJt»eecfKs 
7 Wrissrn'a 

8, .Wrcrocorrw* 

0 VeillontUa 

10 Prptoroccua 

11 Sfelhcnoeoceus 
V. Tribe 5arfine« 

Genus I. TAirprili'a 

2. 2‘Ai«»ffyfiRa 

3. CejTilya 

4. SyttTctna 

5. Zjmiosarctnd 
0, /IaI*,Ti»orf)>ifi 
7. 3/*lAajMfffrrtna 
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VI. Tribe Sporosareineae 
Genus 1. Sporosarcina 
VII. Tribe Streplococccae 

Genus 1. Peptostreptoeoecut 

2. Stffptoeoceua 

3. Vtlacoeeus 
Family C. MycobacUriaeeat 

VIII. Tribe Coryntlaclcriiae 

Genus 1. Cinyntbacterium 

2. Fu$ifortni$ 

3. rropiomlacterium 

4. Strtplobaclerium 

а. Betabaclcrium 

IX. Tribe .UycobacUritae 

Genus 1. Mycobacterium 

2. TAcnnoboclerium 
Family D. Dadcriaccae 
X. Tribe /taelericae 
Genus 1. A'urrtjc 

2. Aicaiiffcnes 

3. Bacterium 

4. Acrobaeicr 
XI. Tribe Daeilleae 

Genus I. BacHlua 

2. Acrobaeillus 

3. Zymobacillus 

4. Cloalridium 

б. Peptoeioslridium 

Some old names are displaced by new descriptive terms: P/tacospirillum 
Sul/ospirilliim, Dcsiil/oribrio, Phacomonas, Acromonas, Zj/momonas, Me- 
thanohaclcrium, il/c//janococn(S, Mclhanosarcina, Dult/risarana, Pcplococcits, 
Peptostrcptococcus, Zymobactllus. Ithodomonas is not used in the same sense 
as Rhodomonas Orla-Jenscn (Cent. f. Bakt., JI Abt., S2, 1909, 331 and 334), 
the latter being a synonj'm of Chromalivm Perty (Zur Kenntniss kleinster 
Lebensformen, 1852). Sxilfotnonas is indicated as new and os a sjmonym 
of Thiohacillus Beijcrinck (Cent. f. Bakt., II Abt., I J, 1904, 698) although 
the same term is used by Orla-Jenscn (loc. at.). Three new terms are 
accepted rC/iZoro&iwwNadson (Bull. Jnrd.Bot.St. Petersburg, t?, 190G, 184), 
Zymosarcina Smit (Die Garungssarcinen, Jena, 1930) and Pcptocloslridium 
(Donker, Inaug. Diss., Delft, 1926). 

Rahn (Cent. f. Bakt., II Abt., 06, 1937, 273) has reviewed the characters 
of the species of Eubacterialcs included in the fourth edition of this AIanual. 
He places 146 of the spore-forming species in a Sub-order A. Endosporales 
with a single family, and 530 of the species of non-sporc-forming rods in a 
Sub-order B. Asporales in seven families. Unclassifiable species (total 224) 
are placed in a temporary eightli family Bactcriaceae. His outline follows: 
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Order jPB6ac;en'aIrJ 

Suborder A. Endoipmales 
Family I. Endosporactae 
Genua 2. BatUlua 

2 . AtT<dMctUui 

3. CloslrxdCum 

Suborder B. AipwaUs 

Family I. Oramozida<xat 

Genus 1 *2ftcroco«u»(lncIudj'ng5lapAylM<7c<;u«, Gaff- 
kya, Rhodocoecui and most of the species 
of 5arctno) 

2. Kxatkia 

Family II. Gramanozidactat 
Tribe a Slrtptococeeae 

Genus 1. StrepioctKCUS (including Diploeoeeus) 

2. i^uconostoc 
3 Fep(os/rrpfoca<rc«s 
Trjbe’b LaelobacilUae 

Genua 4 Lactobacillui (including part of Bader- 
cxdes) 

5 Proptonibaderium 
Tribe c. Sareineae 
Genua 6. ZymosaTCina 
7. Bulyrijumno 
8 i!/e(Aanos<rctno 
Family 111. Neissertoctae 
Genus 1. Neisseria 
2 KeilfoneUa 

Family IV. Protobactenaceae 
Tribe a. Pro{o6<icterf«ae 
Genus 1 Carbotydomonas 

2. Methanomonas 

Tnbe b. Nttrobaderieae 

Genus I. iVitrosomonaJ 
2 Nurobader 

3. NUrosoeoccus 
Family V. Enterobactenaceae 

Genus 1- Enlerobacter (including Escherichia, Sal- 
monellar Aerobacter, KUbstelia, Proteus, 
fnrinia, EbertheUa, Shigella, and parts 
of Serratia, Pseudomonas, Flaeohaderium 
and AcAroinobacter) 

FatnilyVI. Pseudomonadaeeae 

Genus 1. Pseudomonas (includes Pkgtomonas and 
other lophotrichoua types only) 

2. Vibrio 

3. Sptrfilam 

4. Acetobaeter 
6. Atolobaeter 
6. IZAtrebtKin 
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Family VII, Parcobactcriaceae 
Genua 1. Brucella 

2. Pasleuretla 

3. Hemophilus (including Dialislcr) 

Family VIII. Bacteriaceae 

'UnclassiEnble genera including Alcaligenes 
and Pfo/arntnobac/cr; some species from 
each of the following genera, Ackromobac- 
ter. Chromobacterium, Cellulomonas, Bacter- 
oides, Plavobaclerium, Phylomonas, Pseudo- 
monas, Serratia; and three species from the 
Family Nitrobacteriaceae. 

One of the generic terms used in this outline is new, i.e., Enierohacier. 
Two other generic terms, Fluorcsccns and Erytkrohacicrium, are proposed 
incidentally (p. 284). The first includes the peritrichous forms included in 
the Manual under Pseudomonas and the second includes those red, non- 
spore-forming rods that are not included in Serratia. In another footnote 
(p. 281) a substitute, Virgula, is suggested for Enterobactcr. Emphasis is 
placed on sporulation, Gram stain, and oxygen demand as the most im- 
portant characters aside from cell form and flagellation. 

Prdvot, as an outgrowth of his studio on anaerobes with Weinberg 
(Weinberg, Nativclle and Prdvot, Lcs microbes ana^robies, 1937, 1180 pp., 
Paris), has written a series of papers in which he has developed a classifica- 
tion of anaerobic bacteria (Ann. Sci. Nat., 10 S6r., 16, 1933, 23-200; Ann. 
Inst. Past., 60, 1038, 285-307; 61, 1938, 72-91; 64, 1940, 117-125). The 
conclusions reached in these studies are summarized in his Manual de Clas- 
sification et de Determination dcs Bact4ries Anaerobies, Monographie de 
ITnstitut Pasteur, Paris, 1940, 223 pp. He regards the bacteria as com- 
prising a kingdom, Schiiomycetes, intermediate between the animal and 
plant kingdoms and notes the presence of strict anaerobes in at least thre^ 
of the seven orders recognized in the 5th edition of the Manual. These 
orders he regards as classes. The genus Bacleroides Castellani and Chalm- 
ers (Manual of Trop. Med., 3rd cd., 1919, 959) type species, Bacleroides^ 
fragilis, is dropped (Ann. Inst. Past., 60, 1938, 288), and several new terms* 
are proposed for the organisms included by Castellani and Chalmers and 
later investigators in the genus Among the new generic names is Ristella 
which is based on Rislella fragilis, the species used by Castellani and 
Chalmers as the type species for Bacleroides. 

The complete outline classification developed by.Pr6vot in his Mono- 
graph {loc. ciL, p. 17) is given below: 

IGngdom. Schisemyeeies Nageli 
Class I. Eubactenales 

Sub-Class I. Non sporogenous Eubactenales 
Order I. Mteroeoccales 
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Ptunity I. Ifeisstriaccae 
Tribe I Nnsserteae 
Genus A A'ci's'frta 
Tribe 2 VetliontUeae 
Genus a Veilhnilla 
Family 2 Sltcrococtaeeae 
Tribe X Strfpiococceae 
Genus a J)ipJt>CMnf 
b SiTcptococeua 
Tribe 2 Staphi/focflcceci! 
Genus a . Go^kta 

b. Slaptit/lococeus 
Tribe 3 ifterococcece 

Genus a Sattina 

h HiCTocoeeus 

Order 11, Badmalts 
FnnjiJy 3 tiiutl'aeeae 
Genus a lOitella 

b PasftvreUo 

c. Otahster 

d. Zuberetla 

e. Capsularit 
ramily 2. BaeUnauae 

Genus a Cubaclerium 

b Cafenaboetenum 
c. ^airui'OcXmnin 
d CiUnbacterium 
Order III. SpirtWaXes 
Fftinily 1 Fiiinanfleeae 
Genua a. X'i6fic» 

Sub-class II Sporogenous Eubacletiales 
Order I Chslrt<tta(es 

Family 1 Endosporaeeae 

Genua a Endosporvs 
b ParopUclnim 
' Family 2 Ctoslndtaecae 
Genus a /n/al>i/is 
b. Welchia 
c Clostridtvm 
Order JI Plrctndtalts 

Family X Termmoaporaeeae 

Genua a Terminoipvnts 
b. Cadurrtia 
Family 2 Pleeindiaceoe 

Genus B. Plfctridium 
b • Aev/ormia 

Order HI. SportmbnoaaU$ 

Family 1, SponwibriOTWceae 
Genus a Sporvnbrio 
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Class II. Aetinom^elales 

FamUy 1. Spherophoraceae 
Genua a. <Spfteropftoru» 
b- Sphcrocillus 
c. Fusifitrmts 
<1. FuaocxUua 
e. Leptalrickia 
Family 2. Aclinomycetaceae 

Genua a. ylcfino5ac(crtum 

b. Difijibaclerium 

c. Coryntboelerium 
Class ni. SpirocAcfaics 

Family 1. Spirockaelaccai 
Genus a. ^'reponemo 
b. BoTTtlia 

In this outline, there are minor modifications in the names and in endings 
given to the orders and tribes as compared with those given in his prelim- 
inary papers. In the Order Micrococcales, Lcuconosfoc has been dropped 
as a genus of the tribe Sircplococccac and Rkodococcus has been dropped as 
a genus of the Tribe S^ap/iyfecocccac. VdUoncUa proposed by Pr6vot as a 
new genus in 1933 (foe. cit., p. 70) is included as a genus in the Family 
Ndsscriaccae. The spelling of Gaffkya is changed to Gajfkia, In the first 
of Privet's papers published in 1938 (foe. cth), he proposes the fonondng 
new genera in the Order Bactcrialcs: Ristdla, ZuhercUa, Cap^ularis, Exibac- 
tcrium, Caienabacterium, Ramibacicrium and Cillohacicrium. In the same 
paper ho also proposes the following new genera in the Order Actinomy~ 
celaks: Spherophorus, SphcTOcillus, Fusocilltts, Pseudohptoihrix (withdrawn 
in 1940 in favor of Lepfolnc/ito Trevisan). He also accepts ono genus 
Aciinobactenum (Haas, Cent. f. Bakt., I Abt., Orig., 40, 1900, 180) not 
previously mentioned in this discu.ssion. With the single change noted 
{Pseudoleplolhrix to Lepolotrichia), the outlines of the genera in the orders 
Bacferiales and Aciinomycetales remains in the 1940 outline as it was given 
in 1938. 

In the outline given in Privet’s Monograph Qoc. dt., p. 17) one change is 
made in the generic terms recognized in the Order Clostddiales from those 
recognized in his second paper published in 1938. Tlie genus name 
Palmida proposed in 1938, having ^cn found to be invalid because of prior 
use for a genus of Protozoa, is changed to Aoiformis. Other generic names 
which appeared for the first time in the 1938 outline are Endosporus, 
Injlahilis, Terminosporus and Cadweeus. Wdchia proposed by Pr^vot in 
^933 (foe. dt., p. 44) was previously proposed by Pribram (Jour. Bact., 18, 
1929, 374) for the same group of anaerobic spore-forming rods. A third 
order, Sporovibrionales, is proposed by Prdvot in his Monograph (foe. dt., 
p. 15) to include the family Sporavibrionaceat: (Ann. Inst. Past., €4, 1940, 
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119). This order and family include a single genus Sporouifcno Starkey 
(Arch. f. IVIicrob., 9, 1938, 300) syn. Desulfovibno Kluyver and Van Niel 
(Cent. f. Bakt., II Abt., 94, 1936, 389). Two genera {Treponema and 
'^orrelia) of Spirochactales are listed by Pr^vot in his Monograph (loc.ciL, 
p. IG) as including anaerobic species. 

Stanier and Van Niel (Jour. Bact., 42, 1941, 437-4G6) have proposed a 
rearrangement of the classification outline as indicated below: 

Kingdom Monera 

Division I Myxophyta (Blue-green algae) 

Division II Sektzomyeetae (Bacteria) 

Class I Evbaclertae 

Order I RhodobaeteriaUs 

Order 11 Euhaelertalea 

Order III Acttnomyeelales 

Class II Myxobaetertae 

Order I Myxobaclcrialea 

Class III Sptroehaeiae 

Order I Sptrochaelales 

Appendix to Division Scktzomyectae 

Group I Includes two families, Leptoirichaceae and Crenotkri- 
coceae 

Group II Achromahoeeae 

Group III Pcsfetirtoccae (Includes three genera, Pasfeurta, ZCypAo- 
mtcrohtum and Blastocavhs) 

The genera Mycobacterium, Corynebacterium, Erysipelothrix, Leptotrichia, 
Nevskia, GalUonella, Caulobader, Tkiospira, Siderocapsa and Sideromonas 
are placed in Eubacteriales. T\vo genera not previously discussed in this 
review whose relationships to other bacteria have recently been clarified 
are Sporocytophaga Stanier (Jour. Bact., 40, 1940, 629) and Cytophaga 
Winogradsky (Ann Inst. Past., 4^, 1929, 578). 

This rearrangement has been carried out by including the organisms 
placed in the Order Caulobacieriales Henrici and Johnson (Jour. Bact., SO, 
1935, 61-93) in the Order Eubactcnales (Buchanan, Jour. Bact., S, 1917, 
162). The genera of the Order Chlamydohacteriaks Buchanan {loc at.) 
are transferred to an appendix or are dropped {Clonothrix) as belonging to 
the blue-green algae. Three of the remaining five orders are raised to the 
rank of classes, one of which {Eubactenacj includes three orders Rhodo- 
hacteriales (Pringsheim, Lotos, 7i, 1923, 351), Eubacteriales (Buchanan, 
loc. cit.) and Aclinomycelales (Buchanan, loc. cil.). RhodobaeteriaUs in- 
cludes the sulfur purple, the non-sulfur purple and the green bacteria, the 
colorless sulfur bacteria {Beggiatoaceae) being transferred to the Myxophyta 
wth the change of the name of the Order from Thiohacteriales Buchanan 
(loc. cit.) to RhodobaeteriaUs Pringsheim (loc. cit.). 


Ta? c-tZ:":* bj-Zoxr ;? by the- IsN*.r<? of th^ 

Mjjsttal fcr us? in tho prvs?;:iit u>;V edUicncf th^ 3^! kxv vt<. h ;? Iv^vf^cv! on 
tbosn c::vt;Zc'r>^5 by Bcngoy cl in earlier <Niitic*n^ Tlxc^o, in turn. N\\'ro 
baJcdcn thoouiIirecln5?'-5.cniinn5cevo!oivvibY I'nv'hr.nnn v*^onr. 
l?iC>,501 : ?, lOlT, Ico S. unS.2T S,) ani \Vin?LnY et nL 
ISiZQ, m), 

Thy*'cra 
C.'.ss I, 

CiiSS 11. 

Oa*?? I. 

Sub Order I Ei ^urV-J7•I«f 

S‘.!b*OrdcT n. Cc: 

Sub-0:v:ej- UI. Ehyie^ust'rtnccf 

Order II. .lenne-:j.-rf;.jl« onrl«d« .lf.“j»3.'rji.VJ, 

Jinvi fclatt\l C«:«eral 

Order 1 1 1 

F.amdy I. I^rfe.'nchafMe 
Fftr.jvly II. Crrnot^fir.V'tfrcf 
Family III. /vryjiufecercf 

-XpjKndix ,4f^ro'*!0fi«Vfrti 

Order H*. Myxo^'ffctrrtcUs 

Order V. Smroffc.wf.drs 

Supplement: Croups ivhose tt'Iationsbips are inxeettjvhu 

Group I Order RttkaisiaUs^ Group IK Order Vfrtrfrj. Group UK 
Fatnily /?orrfIm 5 ,effccfnr. 

In iKls, the arrangement of Schtzomucftcfi as a class coonlinato with 
Schizophyccac , both belonging to a phylum ^diirojdu/fn of the \»hmt hiug- 
dom, is maintained as before, 'ilio mimbor of ortici's is rctlucial fmni jiCVeu 
as given in the fiflli edition of the Manu.m. to five, throvigli recognition of 
the fact that the rigid, vinicclivilar, sometimes brattcUing but never truly 
mycelial nor filamentous organbms belonging to Ihreo of the provionsly 
recognized orders arc presumably more doscly related to each other than 
they are to the organisms in the four remaining orders. The fnniHy f/orjoir- 
hac(cnaccac has been transferred from thoorilcr Acttnomtj(‘Hnh,<i to 
(erialcs. 

The colorless, rilnmentous, sulfur bacteria {Dt'gf/tnfoficrai') have heen 
placed in tho order Chlajntjdobactcrialcs with tho other ril.'uiientous h.’iotetia 
that arc clearly related to tho bluo-grcon alffac. Wlillo ihi.<> innrkH tlm 
greatest deviation from tho oiitlmo provlou'iSy u.'icd, nnd sopajnlr.s nH’/io 
colorless sulfur bacteria, from tho purple sulfur bacteria plaeeil in 
bacleriineac, it is in accordance with tho arrangement ilccepled by Tjohniaun 
and Neumann (Bakt. Diag , 4 Au{l.» 3, 1907, 51)S), Prlngshoiin (fiOUvi, 7/, 
1923, 307) and others. Il/wctobacteriiM<U‘ is also lindlcd to tlie pmplo ond 
green bacteria as suggested by Pringshoim (ioc. cii.) find acccplcfl by IGuy- 
ver and Van Niel (Ioc. off.), by Stonier ftnd Van Nicl (loc. cit.) and otbom. 
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The RickeltsiaUs and Borrelomytxtaceae are placed in a supplement as 
their relationships are still obscure. Several authors would place them 
near some of the organisms now placed in Pasleurella and Haemophilus, 
The viruses (Virales) whose nature and relationships are still more ob- 
scure are also placed in a supplemental group. 

Although this outline maintains the simplicity that distinguished its 
predecessors, and provides places for all types of microorganisms thus far 
described that may properly be grouped under the fission fungi, it should 
not be regarded in any sense as final. An attempt has been made to express 
natural relationships, but these are so frequently obscure or unknown tliat 
in many places utilitarian considerations have prevailed. In some places, 
groups of knoum doubtful significance have been allowed to stand as they 
are out of a desire not to make unnecessary changes. It has appeared 
desirable to be conservative in making changes in the outline as used 
I previously. 

’ Addenda: After the above was in page proof, it was discovered that 
reference to the outline classification of Gieszczykicwicz (Bull. Adad. 
f Polonaise d. Sci. ct d. Lettres, Cl Sci. Math, ct Nat., Sir. B., ID39, 27 pp.) 

t had inadvertently been omitted. This outline has some features like the 

f outline that Lehmann and Neumann used in 1927 (sec p. 17) and some 
I like the outline used in the 4th ed. of the Manual. 

I The genua Baclertum is retained ns in the Lelunann and Neumann out- 
I lino for Gram-negative, non-spore-forming, pcritrichous or polar flagellate 
( rods. Twelve sub-genera are recognized and these bear subgcnoric scicn- 
i tific names that are much the same as those used for genera in the 4th cd. 

! of the Manual. A new subgcnoric name Enlerohaclcrium (sec Entcro- 
1 hader Hahn) is proposed to cover the genera Escherichia, Aerohaclcr, 

I Klebsiella, Salmonella, Ebertkclla and Shigella. EociJlcrcUa previously used 
by Gay et a]. (Agents of Disease and Ilcat Resistance, Indianapolis, 1935, 

' 782) is hero also used as a subgcneric name for the glanders bacillus; and 

Chromobaclcrium is used for the organisms more properly placed in Serratia 
' Bizio. 

! Conjnchaclenum is transferred from the order Aetinomyjcctalcs to Eubac- 
icrialcs and the family Coryncbacteriaccac is made to include Ladohadllus, 
ErgsipcloOirix and Fusobadtrium. /Vmong the Spirochadalcs, the genus 
name Spirochada is displaced by a new generic term, Ehrcnbcrgia, and is 
iL«clf used to displace Dorrclia. 

A seventh order RicKdtsialcsib proposwl to include t«ofamilie.s:/?iV7.c«- 
siaccac with one genus Ric/.dlsia da Rocha Lima (Borl. klin. R'chnschr., 
1910, 507); and Dartondlaccae with the genera, Bartonella Stnmg, Tyzzcr, 
Bmes, SoUartk and Gastiaburii (Jour. Amcr. Med. vtssoc., Cl, 1913, 
1713), and Grahamella Bmmpt (Bull Soc. Path F.-xot , -J, 1911, 514). 
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During 1945, Soriano (Cicncia c Invcstigaci6n, i, 1945, 92-91 and 140- 
147; Rev. Argentina dc Agronomia, /S, 1945, 120) proposed an arrange- 
ment of the Class Schizomyceles in which he recognizes a new Order, Flexi- 
bacteriales, to include the 'famdios Cytopkagaccae and Beggialoaceac and 
an entirely new Family Flcxihacteriaceae containing a single genus Ficxi- 
bader. The latter includes five newl3' recognized species of flexuous bacteria 
as follows: Fkxibader JlcxUis, type species, F. elegans, F. giganlcus, F. al- 
huminosiis and F. attrem. 

The outline given below sliows how this new order and new family arc 
fitted by Soriano into the classification used in the fifth edition of the 
Manual. 


Subclass EubaeJeriu. Rigid cells. 
Order I. Eubacfcrialcs 
Order II. Coidobaclcriatcs 
Order III. Jihodohactcnalc^ 
Order lY. Actinoinycctales 
Order V. Chlami/dobactenalc^ 


Class Schtsomycclcs 


Subclass riexibacleria. Flexuous cells. 
Order VI. FlexihactenaJea 
Family 3. Cijtpphoi;aceae 
Family II. JhQgwtoaceac 
Family III. yicuhactcriacenc 
Order Vll. Myxohaetcrichs 
Order VIII SpirochattaUs 


Pr^vot (Ann Inst. Past. 72, 1940, 1) has developed his classification of 
Class Actinomycdales, subdividing it into orders and including several 
genera not recognized in his 1040 outline. Tins classification is as follows: 


Class /tcOnomyccfalcs 

Order I AcOnoboefenates New order Not acid-fast 


Family I Spheropkornceac 
Genus I SpAeropborus 
Genus n //oi'CrAilho 
Genus III EpAerociltus 
Genus IV Fusiformis 
Genua V FusociUus 
Genus VI LepMnchui 
Order II il/j/cobcctermies New 
Genus I il/y(:obac(eriniii 


Family II. /Iclinomyccfaccoc. 
Genus I UcOnoniyccs 
Genus 11 /’roacOnomycei 
Genus HI CoryncbQcfermm 
Genus IV Artinobaclerxum 
Genus V /?iyf(fj6flcteriu»i 
Genus Vr. Crysipetothnx 
orilcr Acid-fast 


This classification differs from that used ui this edition of the ATvnu.vl 
in that it places several genera of Gram-negative organisms in Actinomy- 
ceiales These are Spherophorus, Ilaverhillia, Spherocillus, Fusiformis and 
Fusocillus, all of Avhich arc included here under Patvobaclcriaceac. Z,cp- 
ioirichia which PrSvot regards as Gram-negative is generally accepted as 
being a Gram-positive group. It is discu^ed in this edition of the Manual 
in connection tvith the genus Lactobacillus, 
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Some principles of taxonomy and nomenclature. “Taxonomy is that 
branch of biology that deals with the orderly arrangement of plants and 
animals" (Johnson, Taxonomy of the Flowering Plants, New York, 
1931, p. 3). 

The necessity for applying names to species or kinds of bacteria is self- 
evident. It is highly desirable that the name applied to an organism by 
one person should be understood by others. It is further desirable that as 
far as practicable all individuals use the same name for the same kind of 
organism. It is helpful, therefore, if there can be an agreement regarding 
the method of naming organisms, and as to the correct name for each 
organism. The term nomenclature is applied to the naming of plants and 
animals, and under this term may be included all discussions as to methods 
of naming and correctness of particular names. 

It is not enough that bacteria bo named. Some method of classification 
of the bacteria is essential if the names are to be rendered accessible and 
available, and identification of unkno^m forms bcjnade possible. Taxo- 
nomy \s that branch of biology which treats of classification in accordance 
with a convention or law. It is apparent that taxonomy must be depend- 
ent in part for its satisfactorj’ development upon nomenclature. Even 
though there may not be agreement among bacteriologists as to the exact 
classification that is to be used, nevertheless it is highly desirable that there 
be agreement as to some of the fundamental characteristics of .satisfactoiy' 
biological classifications in general 

What kinds of names are used. Two kinds of names arc commonly 
given to the different kinds of plants and animals, the common, provincial, 
vernacular or casual names on the one hand and the international or scien- 
tific names on the other. These sliould be carefully (lifferentiatc<l, and their 
rcspectiv'G advantages and disadvantages noted. 

It is inevitable, and on the whole probably desirable, that for each kind 
of familiar animal or plant in each language there will bo coined a name. 
Usually the name for the same organism nill be different in each language. 
For example, wc have in Englirii Oak, in German Vichc, in Latin Qiicrats, 
etc. For many uncommon kinds hotvever, there may be no such vernacu- 
lar names devciopoil. Tlicrc have been, of course, many casual or vcniac- 
ul.ar names given to kinds of bacten.**. In Englirii wo speak of the tuljcrcle 
bacillus, the tj-plioid germ, the gonococcus the Welch bacillus, the golden 

• Contributctn)y Prof R. K. Uuch-nDan, Iona State CoIIcbp, Ames, Iowa, January, 

193f; fcvisod, March, 1913. 
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pus COCCUS, and many others. Similarly, wc find in German Typhus- 
bazillen and in French bacillc typhiquc, enterococcus, etc. Tlie use of 
these common names offers certain adv'antagcs. It docs away frequently 
with the necessity of repeating longer and more formal scientific names. 
Jfot infrequently scientific names may be adopted into a language, and 
converted into vernacular names. For example, the English name aster 
and the scientific generic name Asler arc applied to the same group. This 
is frequently a convenience, but there arc also some dilficuUics, ^Yhich will 
be emphasized below. 

In contrast to common, vernacular or casual names, the scientific name 
for each kind of organism (each plant or animal) is supposed to bo the same 
in all countries and in all languages. When such a scientific name is used, 
no question should arise in any language os to what organism is intended. 
The names thus applied arc supposed to conform to certain general rules 
that have been formulated by international agreement. Obviously the use 
of such names is advantageous whenever one is desirous of accuracy, and of 
being definitely understood in all languages. It is further evident that in 
all questions relating to taxonomy and classification it is highly desirable 
that the scicctific names be used. 

International rules for nomenclature. In order that there be an inter- 
national set of scientific names, it is essential that there be an international 
agreement as to the rules which should govern llicir creation. Botli of the 
great groups of biologists, the botanists and the zoologists, have met in 
numerous international congresses in which delegates were accredited by 
the great botanical and zoological societies, museums, and educational 
iostitutions of the world. Codes of nomenclature designed to tell how names 
shall be manufactured and used, and how to tell which of two or more names 
that have been used is correct, have been developed by each of tliesc groups. 
These codes or lists of rules and recommendations arc quite similar in 
essentials for botany and zoology, although they differ in some details. 

The question arises: Are either or both of theso codes satisfactory or 
adaptable to the use of bacteriologists. Three views have been expressed 
by various writers. Some few have suggested that the naming of bacteria 
cannot well conform to the approved international rules as their classifica- 
tion involves considerations not familiar to botanists and zoologists gen- 
erally. The second group, also a very small one, has insisted that uni- 
cellular forms of life arc neither plants or animals, but protista, and that 
taxonomic rules, etc., should be distinct for this group and coordinate with 
the corresponding rules for plants and for animals. 

The third view, more commonly expressed, is that the bacteria are 
sufficiently closely related to the pl^mts and animals, so that (in so far as 
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they apply) the international agreements of the botanists (or zoologists) 
should be used as a basis for naming them. 

International opinion on this topic was finally crystallized by resolutions 
adopted by the First International Congress of the International Society 
for Microbiology held in Paris in 1930 and by the Fifth International 
Botanical Congress held in Cambndge, England in the same year. 

The resolutions unanimously adopted by the plenary session of the 
International Society for Microbiology were in part as follows : 

*Tt is clearly recognized that the living forms with which the micro- 
biologists concern themselves are in part plants, in part animals, and in part 
primitive. It is further recognized that in so far as they may be applicable 
and appropriate the nomenclatural codes agreed upon by International 
Congresses of Botany and Zoology should be followed in the naming of 
micro-organisms. Bearing in mind, however, the peculiarly independent 
course of development that bacteriology has taken in the past fifty years, 
and the elaboration of special descriptive criteria which bacteriologists 
have of necessity developed, it is the opinion of the International Society 
for Microbiology that the bacteria constitute a group for which special 
arrangements are necessary. Therefore the International Society for 
Microbiology has decided to consider the subject of bacterial nomenclature 
as a part of its permanent program.” 

The International Society of Microbiologists established a permanent 
Nomenclature Committee to pass upon suggestions and to make recom- 
mendations. This committee is composed of members from all participat- 
ing nations. Two secretaries were named, one (Dr. St. John-Brooks of the 
Lister Institute, London. England) to represent primarily medical and 
veterinary bacteriology, and one (Dr R. S. Breed, New York State Agri- 
cultural Experiment Station, Geneva, New York, U. S. A ) to represent 
other phases of bacteriology. 

The cooperation of the International Botanical Congress was solicited 
in the naming of this committee. The resolutions were approved by the 
Section on Bacteriology of the Botanical Congress and the Congress itself 
incorporated into the Botanical Code certain special provisions relating to 
the bacteria. It also specifically recognized the International Committee 
as the body to prepare recommendations relating to bacterial nomenclature. 

It is apparent, therefore, that there has been international agreement 
(in so far as this can be achieved) tliat bacteriologists sliould follow the 
botanical or zoological codes in the naming of bacteria to the extent they 
are applicable, and that exceptions or new problems should bo presented 
to the International Committee. 

These rules arc so important in determining the validity of bacterial 
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abridged form ia the section that follows this introduction. My student 
who has occasion to name a new species or a new genus or determine the 
validity of a name should familiarize himself with these rules and recom- 
mendations. 

An effort has been made in the present volume to use nomenclature in 
conformity with these rules. 

Some general principles of nomenclature. Every studentof bacteriology 
should be familiar with certain rules of nomenclature if be is to use names 
intelligently. If he wishes to correct names improperly used or if he desires 
to name new species, there are additional rules which he must observe. 

1. Each distinct kind of bacterium is called a species. , 

2. To each distinct species a name is given consisting usually of two 
Latin words, as Bacillus suhiilis. 

3. The first Avord is the name of the genus or group to which the organism 
belongs. It is always UTitten with a capital letter. It is a Latin or Greek 
word, or a new word compounded from Latin or Greek roots, or it may be 
derived from some other language; but this is important, whatever its origin 
when used as a generic name it must be regarded and treated as a Latin 
noun. If it is a word not found in classic Latin, it is regarded as modern 
Latin.’ Some- generic names in bacteriology which are Latin or formed 
from Latin roots are Bacillus (masculine) a small rod; CrisHspxra (fem- 
inine) a crested spiral; Laciohacillus (masculine) a milk small rod; jSorctna 
(feminine) a packet or bundle. Many others arc words from the Greek or 
compounded from Greek roots, with the words transliterated into Latin 
letters and endings in conformity with Latin usage; words of Greek origin 
are Micrococcus (masculine) a small grain (sphere); Bacterium (neuter) a 
small rod, Clostridium (neuter) a small spindle; Coryncbacterium (neuter) 
clubbed small rod; Actinomyces (masculine) ray fungus. Other generic 
names have been given in honor of persons or places as Beggiatoa (feminine), 
jBorreha (feminine), Eherthella (feminine), Faslcurclln (feminine), Encinia 
ffemininc), Zopfius (masculine). 

4. The second word in the scientific name is a specific epithet. It is not 
capitalized except that certain authors capitalize species names derived 
from proper nouns. 

It maybe: 

(a) An adjective modifying the noun, and indicating by its ending agree- 
ment u-ith the generic name in gender, as Bacterium album (white Bac- 
terium), Bacillus albus (white BaciHus), Sarcina alba (white Sarcina), 
Eberlhella dispar (the different Eberthella), Bacterium variahile (the variable 
Barierium), Brucella melitensis (the maltese Brucella), Bacillus teres (the 
rounded Bacillus), Badllus graveolens (sweet-smelling Bacillus). 
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albua 

niger 

tener 

acer 

vanabtha 

dispar 

coccoidcs 

aerogenes 


Typical adjectiees 
Tminine 
alba 
nigra 
fenera 
acrit 
voriabSta 
dtspar 
coecoidea 
aerogenet 


NeuUr 

album 

mgrum 

(enerum 

acre 

t'ariabile 

dispar 

coccotdeg 

aerogertes 


(b) ^ adjective m the form of the present participle of a verb as 
Closindmm dissolveps <the dissolving Clostndmm, in the sense of the 
Ctostndiam which is able to dissolve), Bacillu, adhacrem (the ndhertog 
Bmllm), Acetobaclcr ascendens (the climbing AaMacla), Badttus eslcnff 
cana (the ester-producing Bactllua). The endings for present narliciniL 
used ns adjectives are the same for all genders. The past participle is Sed 
occasionally as in Pacudomoma aplata (the adapted Pandomama) Spint 
him aUermalum (the attenuated Spinltum). ^ opini 

(possessive) modifying the generic name 

There IS no necessary agreement m gender or number. Examples Clcalri 

dwrtTOlcAtf (Welch’s Cha(ndwm), Satmopclla piillonm (the Salmomlh 
of chicks), SIrcpIocmua IttcUa (the Slrcplococcua of milk), Bnicilla aloriua 
(the iinicelfa of abortion), CTastnd.nm ktmif (the CloaMdU,To, ifZ^ 
Diplnoccm pnaumoniaa (the Diplococa,, of pneumonia). Sahpopclh 
malum (the Salmonella of dneka) ommmcua 

(d) A noun in apposition, that is, an oxplanatoiy noun. This docs not 
ngreo necessarily mth the generic n.imc in gender. This method of namine 
13 relatively not common in bncteriologj-. Examples arc Actmommn 
SMhiM (the scurf or scab Aohnamyaa), Baciltua lacticola (the milk-divcllcr 
bacillus), Bacillua radicicola (the root-dneller bacillus). 

5. The author of the name is often indicated folimiing the nnme of (he 
spcoie.s, as Baalliia aiilliha Cohn. Sometimes n name is indicated n!.so in 
parenthesis, as Miermecus lidais (Schroeter) Cohn. This me.sns (hat 
Schrocler first named the speeies, giving it the n.nmo lutem, but plaeeii it in 
another genus (Bactcridium). Cohn placed it in a now gemas. ft should 
bo noted that the name of a person, folloiring lire name of an organism is 
frequently not the person nlio first discovered or described it, but the person 
who first gave it the name used. Forevample, Clodndium irrtcldi alimilt) 
llollaml was first ilescribcd hy Dr. ft m. If. Welch, but not named hv him 
it was named by Xtigiihi in honor of Dr. Welch nml hater it was nhec! in' 
tljc f^onus Chslriditwi by IloUaml. 

0. Sometimes ppccies of bacteria nro subdivided info varieties Tlicsc 
are likewise given f/itin designations, nnd the entire n.imo WTitten ns; 
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Streptococcus lactis var. malttgcncs (the Streptococcus of milk producing 
malt flavor). 

Some principles of taxonomy. It is important further that the student 
of bacteriology recognize the meaning of certain terms used regularly in 
classifications. 

(1) Species (plural species). A species of plant (or animal) is assumed 
above to be one kind of plant. But how much diflercnce must exist be- 
tween two cultures of bacteria before one is justified in regarding tlie organ- 
isms in them as being of distinct kinds or species? Ko rule can be laid 
dowTi. It depends largely upon convenience and a more or less arbitrarj' 
decision. As stated by Hitchcock (Descriptive Systematic Botany, New 
York, 1925, p. 8): “The unit of classification is a coherent group of like 
individuals, called a species. The term is difficult to define with precision 
because a species is not a definite entity, but a taxonomic concept.'* Huck- 
er and Pederson (New York Agric. Exper. Sta. Tech. Bull. 107, 1930, p. 39) 
state: “The difficulty met with among these lower forms in dividing them 
into well-defined groups has led many to rjuestion whether these small 
groups* or ‘species’ are natural groups and whether such groups can be 
considered to bo similar to ‘species’ among higher forms. However this 
may be, it is necessary to arrange bacteria as well as possible into groups or 
so-called ‘species’ for convenience in classification,’’ and again (Iluckcr, 
New York Agric. Exper. Sta. Tech. Bull. 100, 1021, 29), “characters 
applicable to the differentiation of species must evidence a certain amount 
of constancy when studied over a large series of tests. Furthermore, 
characters adapted to the differentiation of larger natural groups or genera 
should, in addition to constancy, show some correlation with other constant 
characteristics. The presence of this relationship or correlation between 
characters for the division of genera indicates that the groupings arc being 
made along natural rather than artificial lines.” 

Type culture. It is quite evident that when a new species of bacterium 
is described, it must include the particular culture from which the species 
description was made. This original culture is termed the type culture. 
Wc may develop a definition as follow's: — A species of bacterium is the tj'pc 
culture or specimen together with all other cultures or specimens regarded 
by an investigator as sufficiently like the type (or sufficiently closely related 
to it) to be grouped with it. It is self-evident that different investigators 
may not draw the same boundaries for a given species. This leads to some 
practical difficulties, but no better definition has been evolved. 

There are certain special cases which require brief discussion. 

(a) How should one designate the different stages in an organism that 
exhibits a growth cycle? There seems to be increasing evidence that certain 
bacteria show cycles in morphology which parallel to some degree those well 
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Md smooth (S) types described for many bacteria, possibly the filterable 
stages noted by many authors, the so-called G types, etc. lUs evident that 
an a equate description of any species of bacterium should include a de 

oration 0 each of these stages in the cyclical development ,‘hctt such 

M rh fi™"'*'' Of eyelcs one stage has been chosen and designated 
J the mature or adult or perfect stage. In ferns, for example, names rmd 

UP»‘ the r^ir ®P°™P'>y‘i'= ecpcration, in insects 

upon the adult or imago, m the rusts upon the stage in which the telcuto- 
porcs are produced. There lias been no international a'^rcement as to 
wouW ‘’V’b ' for the bacteria. Beyond doubt, it 

tl™ tu ‘r cultured and studied in the labora- 

orj the stage with which wc are best acquainted in the laboratoiy It 

stages of the life cycle of single species have been described and named as 
Mparate specres, ivhen the mistake has been discovered, the name given 
M the mature or perfect stage is the one that is accepted. In general the 
descriptions given in the present volume arc those which may be regarded 
M belonging to the perfect stage. Unfortunately it is not yet possible 
aocuiately to group the stages ra many of the baeteria that have definite 
B^’owth cycles. 

It ia desirable frequently to designate the stage with which one is worJiing. 
1ms may be done by some convenUonal symbol, as S (smooth tvoe) n 
(filterable stage), etc. ^ 

(b) How should one designate variants which diflcr in some minor re- 
spects from the type, but nhich do not constitute gronth stages? For 
example, the species Baallus eubtilis normally produces cndosporcs. Sup- 
pose that an asporogenous race js derived from such, agreeing with the 
parent culture in all respects, but sliomng no tendency to revert to spore 
production, ^ What such an organism should be called is a matter of judg. 
Hicnt. It might frequently bo designated as on asporogenous strain or 
*Bore technically if one desires as a vanety It might be termed, Vor 
^amplc. Bacillus subiihs var. asporus. In other cases such expressions ag 
pipZococcuspncumanmeTypel.orthc HawUngs strain of the typhoid bacil- 
lus may be used. 

Unfortunately there is no general agreement upon the exact significance 
which the word “strain" sliould have in b.actcriolon'. It is recommended 
that It refer merely to source, c g. the Rawlings strain of Elcrthdla Imho^a 
and that it bo never used to connote a biological character. This would’ 
not prevent such expressions as "a non-motile strain of Salmonella sn.w 
“jer . but It would make erroneous a statement to the effect lliat the A 
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strain of influenza virus differs from the B strain in certain ways. In 
other words, “strain” is not a synonym of “type” or “variety”. We may 
have as many yellow strains of the typhoid bacillus as we have of cultures 
of it, from different sources or specimens. 

(2) Genus (plural genera). A genus is a group of related species. In 
some cases a genus may include only a single species (is said to be monotypic) 
in most cases several to many species arc included in a genus. The ques- 
tion asked above may be paraphrased. How close must be the resemblances 
(how close the relationships) among the species of a group to entitle them 
to inclusion in the same genus? In other words, how is it possible to de- 
limit accurately the boundaries of a genus? This is a matter on which 
there is no agreement, and probably can be none. Much of the confusion 
in modem bacteriological terminology is to be attributed to this fact. 
Nevertheless, in course of time experience tends to delimit many genera 
with reasonable accuracy. As stated by Hitchcock (Descriptive Sys- 
tematic Botany, New York, 1925, p. 9): “Convenience may play a r61e in 
determining generic lines. Extremely large groups may be broken up on 
the basis of differences of smaller degree not common to a group of closely 
allied species, than if the group consisted of a few species. In general, the 
botanist, in delimiting genera, keeps in mind two important requirements, 
that of showing natural affinities and that of aiding correct identification.” 
However, a genus may be defined helpfully in another way. One of the 
species described as belonging to a genus is designated as the type species. 
A genus may be defined then, as including this typo species together with 
such other species as the investigator (or taxonomist) regards as sufficiently 
closely related. It is apparent that some authors may draw the lines 
narrowly, others broadly. Some authors, for example, recognize only two 
genera of rod-shaped bacteria, one for those without endospores {Bac- 
terium), and one for those producing endospores {Bacillus). These genera 
thus defined are very large, each containing hundreds, perhaps thousands, 
of species. Other students break up these large genera into many smaller 
ones. There is not much point to the question as to w’hich is right and 
which is WTong. A better question is, which is the more convenient, better 
represents relationships, better facilitates diagnosis and proves most useful. 
As organisms become better known, it may be possible through the agency 
of the International Committee on Nomenclature to reach agreements 
where lack of agreement leads to serious confusion or misunderstanding. 

(3) Family. A family in taxonomy is a group of related genera. In 
general the name of the family is made from the name or former name of 
one of their genera by affixing the suffix -accac to the root. The word is 
regarded as plural. Among bacterial families commonly recognized are 
Bacillaceac, Bacteriaccac, Mtcrococcaceae, Spirochactaceae, Actinomycetaccac, 
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(4) Order. An order is a group of related families. It is named usually 
(not always) by substituting the suffix -ales for -accae in the name of the 
type family. Among ordinal names that have been used in bacteriologj’ 
are Actinomycclalcs, Spirochaetales, Euhaclcriales. 

(5) Class. A class is a group of related orders. In this treatise it is 
considered that the bacteria constitute a class of the plant Idngdom, and 
this is named Schizomycctes. 

(0) Other categories. Other categories or ranks of names are used for 
higher groups. Sometimes families are divided into sub-families, these 
into tribes, these into subtribes, and these finally into genera. 

How to identify an organism by name. One of the main purposes of a 
manual of determinative bacteriologj' b to facilitate the finding of the 
correct scientific name of a bacterium. Such is the purpose of this volume. 
It is n-ell, howci’cr, to note some of the reasons ivhy this result, the identifi- 
cation of an unknomi culture, may not eventuate. Among these reasons 
the following may bo listed : 

(1) The unknonm organism awaiting identification by the investigator 
may easily bo one ^Yhich has never been named, or perhaps adequately 
described. For the most part there has been little effort on the part of 
bacteriologists to describe or name bacteria except as they liavc been found 
to have some economic significance or possess some striking or unusual 
characteristics. It is quite probable that there are many times as many 
species of bacteria undcscribcd and named as have been described. Such 
undcscribcd species arc all about us. It is not surprising, therefore, if one 
frequently encounters undcscribcd species, ^^^^cn such unnamed species 
arc encountered, particularly if they are of economic importance or arc 
related to such forms, it is highly desirable that they should bo described, 
named and the results published and made accosriblo. 

(2) The unknoiMi organism may have been described and named in 
some publication, but the description and name have been over-looked in 
the preparation of the JI.^nuad. Perhaps the dc'seription has been so 
inadcqu.atc or incomplete that it has not been jw'v'-iblc to place it in the 
claspification. It should be noted that tlie number of 'ipccics that Iiavc 
liecn de«cribcd is so great that no one Individual can know them all. 
Progress in classification comes about largely as tlic result of the work of 
s|>ccialist.s in particular groups. For example, Ford made a study of all 
of the aerobic sporc-licaring bacteria which lie had securetl from various 
sources. ]Icstii<li«lol«otbodc®criplionsofsuch bacteria in tbchtcraturc, 
and then monograpbctl the group. Similar studies on other groups have 
re«ultctl in more or le<s complete monograpln. Such, for example, are tlie 
monographs on the intestinal group by Wcldch and I>pvmc. of the acetic 
bacteria by Hover, and Vi*-‘'cr 't Hooft, of the cocci by Iluckcr, of the 
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pathogenic spore-bearing anaerobes by the English Commission, by Wein- 
berg, and by others, of the red, rod-shaped bacteria by HefTefan and by 
Breed, of the actinomycctes by Waksman and by Licske, of the root nodule 
bacteria of legumes by Fred and his co-workers, etc. Unfortunately most 
groups of bacteria have not thus been monographed. It is evidently the 
function of a manual such as this to draw largely upon the work of the 
monographers, and to supplement their achievements as far as possible by 
less satisfactory consideration of the unmonographed groups. 

It is clear that because an organism cannot be identified from this text 
is not proof that it has not been described and named. The species most 
closely related may be determined, then the literature searched carefully 
for species described still more closely related or perhaps one identical. 

(3) It is possible, of course, that an error has been made in the selection 
of the correct name. It is desirable that users of these keys and descrip- 
tions should bo familiar with the rules governing the correct choice of names, 
and make suitable corrections where needed. 

Steps in determining the name of an organism. The steps in the identifi- 
cation of an unknown organism arc usually the follo\Ying: 

(1) Preparation of an adequate description of the organism. 

(2) Knowledge of construction and use of keys. 

(3) Determination of order, family and genus by use of key. 

Preparation of description of organism. Before attempting to determine 

the name of an “unknown” organism an adequate description is essential. 
Just what characteristics must be emphasized depends upon the group in 
which the organism falls. It is desirable that the knowledge of the charac- 
ters of the unknown be as complete as possible. 

Use and construction of keys. An exceptionally dear and satisfactory 
discussion of the making and use of keys and synopses is given by Hitch- 
cock (Descriptive Systematic Botany, New York, 1925, p. 101). Anyone 
planning to monograph a group is advised to read this. He states: “A key 
is an orderly arrangement of a series of contrasting or directly comparable 
statements, by which'groups of the same category may bo distinguished 
and indicated or identified,” and “A key is primarily a mechanical device 
by which one may arrive at the name of the ultimate member of the group.” 
In general the keys used in this Manual are dichotomous, that is, the suc- 
cessive divisions arc in twos, differentiation being into two contrasted 
groups. 

Determination of order, family and genus hyuse of keys. The method of 
doing this is discussed in the introduction beginning on page 1. 



RULES OF NOMENCLATURE* 

In Paris in 1930, the First International Microbiological Congress voted 
to follow the rules of nomenclature agreed upon by International Congresses 
of Botany and Zoology “in $ofar as they may be applicable and appropriate*' 
The adoption of the date of the publication of Species Plantarum by Lin- 
naeus in 1753 as the point of departure for bacteriological nomenclature 
was recommended. This recommendation was approved by the plenary 
session of the Microbiological Congress (Proe. l»' Cong, Intemat. Micro- 
biol., Paris, 1930, 2, 1932, 519) and by tbo plenary session of the Botanical 
Congress (Rept. Proc. 5th Intemat Bot. Cong., 1930, Cambridge, 1931, 
p. 16 and 23). 

This Congress also provided for the organization of an International 
Committee on Bacteriological Nomenclature with two permanent sec- 
retaries: 

1. To represent primarily medical and vetermary bacteriology,-— Dr. 

R. St. John-Brooks, Lister Institute, London, England 

2. To represent primarily other phases of bacteriology,— Dr. R. S. Breed, 

Experiment Station, Geneva, New York, U. S. A. 

During the years that have elapsed since its appointment, this Commit- 
tee has organized and has taken various actions in the interest of a more 
stable nomenclature and classification. Some of these have been completed 
and accepted by the Second International Congress of Microbiologj* held 
in London, 1936. These completed actions are quoted below, and are 
incorporated into the classification used in the descriptive portion of the 
Manual. 

The International Rules of Botanical Nomenclature were originally 
adopted by the International Botanical Congresses of \1enna (1903) and 
Brussels (1910). They were modified by the Cambridge Congress (1930) 
so as to accept the type method, and validate species descriptions of bacteria 
unaccompanied by a Latin diagnosis. Some further but less important 
modifications were made at the Amsterdam Congress (1 935) (Sec Sprague, 
Science, 83, 1930, 410), 

Thc following are the most important of the rules that are of interest to 
bacteriologists taken from the latest available edition of the Botanical Code 
(Gustav Fischer, Jena, 1935). Sections that were newly adopted or 
amended by the Amsterdam Botanical Congress (1935) are indicated 
in the text. 


• Contributed by Prof. It S. Breed, Xew York Slate Kii>crSincnt Station, Geneva, 
Xcw York, September, 193S;reriscd, October, 1943. 

49 



50 


MANUAL OF DETERMINATIVE BACTERIOLOGY 


INTERNATIONAL RULES OF BOTANICAL 
NOMENCLATURE, 1930-1935 

Chapter I. General Considtrationa and Guiding Principles {Art. 1-9) 

Art. 1. Botany cannot make satisfactory progress without a precise system of 
nomenclature, which is used by the great majority of botanists in all countries. 

Art. 2, The precepts on which this precise system of botanical nomenclature is 
based are divided into principles, rules, and recommendations. The principles (Art. 
1-9, 10-14 15-19) form the basis of the rules and recommendations. The object of the 
rules (Art. 19-74) is to put the nomenclature of the past into order and to provide for 
that of the future. They are always retroactive; names or forms of nomenclature 
contrary to a rule (illegitimate names or forms) cannot bo maintained. The recom- 
mendations deal with subsidiary points, their object being to bring about greater 
uniformity and clearness in future nomenclature: names or forms contrary to a recom- 
mendation cannot on that account be rejected, but they arc not examples to be 
followed. 

Art. 3 The rules of nomenclature should be simple and founded on considerations 
sufficiently clear and forcible for everyone to comprehend and be disposed to accept. 

Art. 4. The essential points in nomenclature are: (1) to aim at fixity of names; 
(2) to avoid or to reject the use of forms and names which may cause error or ambigu- 
ity or throw science into confusion. 

Next in importance is the avoidance of all useless creation of names. 

Other considerations, such as absolute grammatical correctness, regularity or 
euphony of names, more or less prevailing custom, regard for persons, etc,, notwith- 
standing their undeniable importance, are relatively accessory. 

Art. 5. In the absence of a relevant rule, or where the consequences of rules are 
doubtful, established custom must be followed. 

Art. 7. Scientific names of all groups are usually taken from Latin or Greek. 
When taken from any language other than I/atin, or formed in an arbitrary manner, 
they are treated os if they were Latin. Latin terminations should be used so far as 
possible for new names. 

Art. 8. Nomenclature deals with: (1) the terms wliicli denote the rank of tax- 
onomic groups (Art. 10-14) , (2) the name* which arc applied to the individual groups 
(Art. 15-72). 

Art. 9. The rules and recommendations of botanical nomenclature apply to all 
groups of the plant kingdom, recent and fossil, with certain distinctly specified ex- 
ceptions. 


Chapter II. Categories of Taxonomic Groups, and Ike Terms 
Denoting Them {Art, 10-ii, Rec. /, 77) 

Art. 10. Every individual plant belongs to a species (epccies), every species to a 
genus {genus), every genus to a family (Jamilia), every family to an order {orda) 
every order to a class (classfs), every class to a division (divtso). 

Chapter III. Karnes of Taxonomic Groups {Art. 16-7S, Rec. III-L) 

Section 1. General Principles; Priority (Art. 15-17, Rec. Ill) 

Art. 15. The purpose of giving a name to a taxonomic group is not to indicate the 
characters or the history of the group, but to supply a means of referring to it. 

Art. 16. Each group with a given circumscription, position, and rank can bear 
only one valid name, the earliest that is in accordance with the Rules of No- 
menclature. 
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Section £. The Type Method (Art. i8, Rce. IV~VII) 

Art 18. The application of names of taxonomic groups is determined by means of 
lomenclaturai types, A nornenclatural type is that constituent element of a group 
0 which the name of the group is permanently attached, whether as an accepted name 
)r as a synonym. The name of a group must be changed if the type of that name is 
^xcluded (sec Art. C6). ^ 

Section S. Limitation of ike Principle of Priority: Publicaiton, 
Starting-points, Conservation of Names (Art. 19-SS) 

Art. 19, 4 name of a taxonomic group has no status under the Rules, and has no 
jlaim to recognition bj' botanists, unless it is validly published (sec Art. 37). 

Art. 20. Legitimate botanical nomenclature begins for the different groups of 
;>lants at the following dates: 

(h) Myxomycetes, 1753 (Linnaeus, Species Plantarum, ed. 1),* 

Art. 21. However, to avoid disadvantageous changes in the nomenclature of 
genera by the strict application of the Uules of Nomenclature, and especially of the 
principle of priority in starting from the dates given in Art. 20, the Rules provide a 
list of names which must be retained as exceptions. These names are by preference 
those which have come into general use in the fifty j'cars following their publication, 
or which have been used in monographs and important flonstic works up to the year 
1890. 


Section 4- Nomenclature of the Taxonomic Groups According to Their 
Categories (Art SS-S6,Rec. VII~XX) 

1. Names of Groups aboic the Rank of Family. 

Rec, IX, Orders are designated preferably by the name of one of their principal 
families with the ending -ales. 

2 Names of Families and Subfamilies, Tribes, and Sub-lnbes. 

Art. 23. Names of families arc taken from the name or former name of one of their 
genera and end in -aceae 

Art. 24. Names of subfamilies (subfamiliac) arc taken from the name of one of the 
genera in the group, with the ending -oideae, similarly for tribes (/rtbus), with the 
ending -eae, and for aubtribcs (sublnbus) with the ending -inoe. 

3. Names of Genera and Subdivisions of <7enero. 

Art. 25. Names of genera are substantives (or adjectives used as substantives), 
in the singular number and written with an initial capital, which may be compared 
with our family names. These names may be taken from any source whatever, and 
may even be composed in an absolutely arbitrary manner 

Recommendation X. Botanists who arc forming generic names show judgment and 
taste by attending to the following recommendations’ 

(a) Not to make names long or difficult to pronounce. 

(b) Not to dedicate genera to persons quite unconnected with botany or at least 

with natural science, nor to persons quite unknown. 

(c) Not to take names from barbarous languages, unless those names arc fre* 

qucntly cited io books of travel, and have an agreeable form that is readily 
adaptable to Ibe Latin tongue and to the tongues of clvilhcd countries. 


See page 4$ for action on date for Schizomycetss. 
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(d) To indicate, if possible, by the formation or ending of the name tlic affinities 
or analogies of the genus 

(c) To avoid adjectives used as nouns. 

({) Not to give a genua a name nhosc form is rather that of a subgenus or section 
(e.g. /iusidcroiy/on, aname given to a genus of Lauraccac. Tliis, honever, 
being legitimate, cannot he altered). 

(g) Not to make names by combining words from different languages (noaitna 
hl/l»rida). 

4. A'’amcs of Species (binary names). 

Art. 27. Names of species arc binary combinations consisting of the name of the 
genus follo\\cd by a single specific epithet- If an epithet consists of two or more 
words, these must cither be united into one or joined by a hyphen. Symbols forming 
part of specific epithets proposed by Linnaeus must be transcribed. 

The specific epithet, when adjectival in form and not used as a substantive, agrees 
with the genetic names. 

Recommtndaliona. 

NIII. The specific epithet should, in general, give some indication of the appear- 
ance, the characters, the origin, the history or the properties of the species. If taken 
from the name of a person it usually recalls the name of the one who discovered or de- 
scribed It, or w as in some way concerned with It. 

XIV Names of men and women, and also of countries and localities used ns spe- 
cific epithets, may be substantives in the genitive (C/ksii, sohorae) or adjectives 
(Ciusianus, da/iuricus) It will be well, in the future, to avoid the use of the genitive 
and the adjectival form of the same epithet to designate two different species of the 
same genus e.g. Lysimachia //emsfeyanaAfaximum. (ISOI), and L. Uensleyi Frnneh. 
(1805). 

XV. In forming specific epithets botanists will do well to have regard also to the 
following recommendations; 

(a) To avoid those vvliieh ate very long and difficult to pronounce. 

(b) To avoid those which express a character common to all, or nearly all, the 

species of a genus. 

(c) To avoid using the names of little-known or very restricted localities, unless 

the species is quite local. 

(d) To avoid, in the same genus, epithets which are very much alike, especially 

those which differ only in their last letters 

(e) Not to adopt unpublished names found in travellers’ notes or in herbaria, 

attributing them to their authors, unless these have approved publication. 

(f) Not to name a species after a person who has neither discovered, nor de- 

scribed, nor figured, nor in any way studied it. 

(g) To avoid epithets which have been used before in any closcly-alHod genus. 

(h) To avoid specific epithets formed of two or more (hyphened) words. 

(i) To avoid epithets which have the same meaning as the generic name 

(pleonasm). 

Section 5. Conditions of Effective Publication (Art. SG) 

Art. 36. Tublication is effected, under these Rules, either by sale or distribution 
of printed matter or indelible autographs to the general public, or to specified repre- 
sentative botanical institutions. 

No other kind of publication is accepted as effective : communication of new names 
at a public meeting, or the placing of names in collections or gardens open to the pub- 
lic, does not constitute effective publication. 
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Section 6. Conditions and Dales of Valid Publication of 
Names {Art. S7-45, Ree. XXI~XX1X) 

Art. 37. Aname ol ataxonomrc group is not validly published unless it is both (1) 
effectively published (see Art. 36) , and (2) accompanied by a description of the group 
or by a reference to a previously and effectively published description of it. 

Art 38. From January 1, 1935, names of new groups of recent plants, the Bacteria 
excepted, are considered as validly published only rvhen they are accompanied by a 
Latin diagnosis. 

Art. 40. A name of a taxonomic group is not validly published when it is merely 
cited as a synonym. 

Art. 42. A name of a genus is not validly published unless it is accompanied (I) 
by a description of the genus, or (2) by the citation of a previously and effectively 
published description of the genus under another name, or (3) by a reference to a 
previously and effectively published description of the genus as a subgenus, section 
or other subdivision of a genus 

Art. 43. The name of a monotypic new genus based on a new species is validated 
(1) by the provision of a combined generic and specific description, (2) by the pro- 
vision of a plate u ith analyses showing essential characters , but this applies only to 
plates and generic names published before January 1, 190S. 

Art, 44. The name of a species or of a subdivision of a species is not validly pub- 
lished unless it is accompanied (1) by a description of the group, or (2) by the citation 
of a previously and effectively published description of the group under another name, 
or (3) by a plate or figure with analyses showing essential characters, but this applies 
only to plates or figures published before January 1, 190S 

Art. 45. The date of a name or of an epithet is that of its valid publication (see 
Art 19, 36). For purposes of priority, however, only legitimate names and epithets 
published in legitimate combinations are taken into consideration (see Art 60). In 
the absenco of proof to the contrary, the date given in the work containing the name 
or epithet must be regarded as correct. 

Botanists wiU do well in publishing to conform to the following recommendations: 

XXI. Not to publish a new name without clearly indicating whether it is the 
name of a family or a tribe, a genus or a section, a species or a variety, briefly, with- 
out expressing an opinion as to the rank of the group to which the name is given. 

Not to publish the name of a new group without indicating its typo (see Recom- 
mendation IV). 

XXII. To avoid publishing or mentioning in their publications unpublished 
names which they do not accept, especially if the persons responsible for these names 
hax-c not formally authorized their publication (see Recommendation XV (e) 

XXVI. To give the etymology of new generic names and also of new epithets 
when the meaning of these is not obvious 

XXVII. To indicate precisely the date of publication of their works and that of 
the placing on sale or the distribution of named and numbered plants w hen these arc 
accompanied by printed diagnoses. In the case of a work appearing in parts, the 
last published sheet of the volume should indicate tlic precise dates at which the 
different fascicles or parts of the volumes were published as well as the number of 
pages in each. 

XXVIII. 4\licn works arc published in periodicals, to require the publisher to 
indicate on the separate copies the date (j’®®*" ®od month) of publication and also the 
title of the periodical from which the work is extracted 
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XXIX. Separate copies should always bear the pagination of the periodical of 
which they form a part; if desired they may also bear a special pagination. 

Section 7. Cilation oj AttlAors* Names for Purposes of 
Preehion (Art. 40-49, Ree. XXX-XXXII) 

Art, 46, For the indication of the name (unitary, binary, or ternary) of a group 
to be accurate and complete, and in order that the date may be readily verified it is 
necessary to cite the author who first published the name in question. 

Art. 47. An alteration of the diagnostic characters or of the circumscription of a 
group does not warrant the citation of an author other than the one who first pub- 
lished its name. 

When the changes have been considerable, an indication of their nature and of the 
author responsible for the change is added, the words mulatis characl., or pro parte, 
or cxcl.gen., excl.sp , excl.var., or some other abridged indication being employed. 

Art. 48. When a name of a taxonomic group has been proposed but not published 
by one author, and is subsequently validly published and ascribed to him (or her) 
by another author who supplied the description, the name of the latter author must 
be appended to the citation with the connecting word “ex.” 

If it is desirable or necessary to abbreviate such a citation, the name of the publish* 
ing author, being the more important, must be retained. 

When a name and description by one author are published by another author, the 
word apud is used to connect the names of the two authors, except where the name of 
the second author forms part of the title of a book or periodical in which case the con- 
necting word in is used instead. 

Art. 49. When a genus or a group of lower rank is altered in rank but retains its 
name or epithet, the original author must be cited in parenthesis, follorvcd by the 
name of the author w*ho effected the alteration. The same holds when a subdivision 
of a genus, a species, or a group of lower rank is transferred to another genus or species 
with or without alteration of tank. 

i^eefton 8. Retention of Names or Epithets of Croups iuhich 
are Remodelled or Divided (Art. StPOS) 

Art. 50. An alteration of the diagnostic characters, or of the circumscription of a 
group, does not warrant a change in its name, except in so far as this may be neces- 
sitated (1) by transference of the group (Art. 53-55), or (2) by its union with another 
group of the same rank (Art. 56-57), or (3) by a change of its rank (Art. 68). 

Art. 51. When a genus is divided into two or more genera, the generic name must 
be retained for one of them, or (if it has not been retained) must be re-established. 
When a particular species was originally designated as the typo, the generic name 
must be retained for the genus including that species. When no type was designated, 
a type must be chosen according to the regulations which vill be given (Appendix I).* 

Art. 52. When a species is divided into two or more species, the specific epithet 
must be retained for one of them, or Of it has not been retained) must be re-estab- 
lished. When a particular specimen was originally designated as the type, tije spe- 
cific epithet must be retained for the species including that specimen. When no type 
was designated, a type must be chosen according to the regulations to be given (Ap- 
pendix I). 


Appendix I has not been published as yet. Sec Type Basis Code, p. 61. 
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Section 9. Relcnlton of frames or Eptihtls of Croups Belovi the Rank 
of Genus on Transference to Another Genus or Species (/Ir^. S3~S5) 

Art> 63. ^’i'Jien a aubdjvjsion of a genua ta transferred to another genus (or placed 
under another generic name for the same genus) without change of rank, ita aubdi vi- 
sional name must be retained, or of it has not been retained) must be re-cstablisbcd 
unless one of the following obstacles csists (1) that the resulting association of names 
has been previously published vahdiy for a different subdiviston, or (2) that there is 
available an earlier validly published sub-divisiona! name of the same rank 

Art. 54. When a species is Irnnsfcircd to anotlier genus (or placed under another 
generic name for the same genua), without change of rank, the specific epithet must 
be retained or (if it has not been retained) must be re-catablishcd, unless one of the 
following obstacles etista (i) that the resulting binary name has been, previously and 
validly published for a different Bpocics, (2) that there is available an earlier validly 
published gpcciBe epithet 

'‘When, on transforonce to anotlier genus, the specific epithet has been applied 
erroneously In its new position to a different plant, the new combination must be 
Tiitained for the plant on which the epithet was originally based, and must bo attrib- 
uted to the author who first published it ” (Accepted in this revised form at the Am- 
eterdam Botaiucal Congress, 1935 ) 

Art, 65 When a variety or other subdivision of a species is transferred, without 
change of rank, to another genus or species (or placed under another generic or spe- 
cific name for the same genus or sponcs), the original subdivsaional epithet must be 
retflined or (If it has not been retained) must be ro-cstabhshed, unless one of the 
follow mg obstacles evists- (I) that the resulting ternary combination has been previ- 
ously and validly published for o subdivision based on a different type, even if that 
aubdivislon is of a different rank; (2) that tberc ts an earlier vahdiy published sub- 
divisional epithet available 

When tlie epithet of a subdivision of n species, on transference to another species, 
has been applied erroneously in its new position to a different plant, the epithet must 
bo retained for tho plant on which the group w. is onginnlly based. 

Hvaniple. The variety mteranthum Gnn A Godf tFl France, t, 171 I8t7> of /feft- 
nnti’irmifjn italicum Pers , when translerrrii no a variety to Jl pmieiifatim Thib , 
retains its varietal epithet, l>oc«>njiiig II pemetUatnm var mtcrarthim (Crrn. & 
Godr.) Gtossct (in I’nRl. Pflamenreieh, Iloft M, i 15 1003) 

Section 10 Choice of Karnes ichcn Tvo <yro«ps of the Same Ranh are 
United, or tn Fungt vUh a t'leomorpluc Ai/e-cycfe 

Un.so.sr. flee sxxni~xxxv) 

Art. 56, iVTen tno or more groups of the same rank arc united, the oldest legiti- 
mate name or (in epccics and their subdiMsiooa) the oMcat le^timatc epithet ia re- 
tained. If iho names or epithets are of the same ihite, the author who unites the 
groups h.'ia the right of choosing one ol them TSie nutlior wlio first sdojita one of 
them.dcrmifely treating another astts>nonj'm or referring it to a subordinate group, 
muil t>o foUoiicd 

Art. 57. .kraong Fungi with a plcotnorphK life<yelc the different successive 
stales of the same species {ononorptosn, status) enn bear only one generic and spe- 
cific name (binary), that is the earliest whwh has lictn given, starting from Fries, 
Syiltma, or Fries, ^^ynopsi*, to the state containing the form which it has been agreed 
to call the perfect form, provided iMt the name is ■others jm in conforniity with the’ 
Uulcs. The i^rfect state is that whieb emts tn tlic aseua stage in the Afronvectes, 
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in the basidium, in the BasidiomyceleSt in the tcleutospore or its equivalent in the 
Uredinales, and in the spore in the UtUlatiinaUs. 

Generic and specific names given to other states have only a temporary value. 
They cannot replace a generic name already existing and applying to one or more 
species, any one of which contains the ''perfect" form 

The nomenclature of Fungi which have not a pleomorphic life-cycle follows the 
ordinary rules. 

Section 11. Cftoice of Names when the Rank of a Group is Changed 

Art. 58. When a tribe becomes a family, when a subgenus or section becomes n 
genus, when a subdivision of a species becomes a species, or when the reverse of these 
changes takes place, and in general when a group changes its rank, the earliest legiti- 
mate epithet given to the group in its new rank is valid, unless that name or the result- 
ing association or combination is a later homonym (see Art. CO, 61). 

Section IS, Rejection of Names (Arf, S9~€9, Rec. XXXVII) 

Art. 69. A name or epithet must not be rejected, changed, or modified merely 
because it is badly chosen, or disagreeable, or because another is preferable or better 
known (see also Art. 09). 

Art. 60. A name must be rejected if it is illegitimate (see Art. 2) The publication 
of an epithet in an illegitimate combination must not be taken into consideration for 
purposes of priority, "except as indicated in Art. 61." (Added at the Amsterdam 
Botanical Congress, 1935.) 

A name is iilegitimatc in the following cases: 

(1) If it was superfluous when published, i.e., if there was a valid name (see Art. 
16) for the group to which it was applied, with its particular circumscription, position 
and rank. 

(2) If it IS a binary or ternary name published in contravention of Art. 16, 50, 62, 
or 54, i.e., if its author did not adopt the earliest legitimate epithet available for the 
group with its particular circumscription, position, and rank 

(3) If it 18 a later homonym (see Art. 61) (cxceptasregards Art. 54and65). 

(4) If it is a generic name which roust be rejected under Art. 67. 

(5) If its specific epithet must be rejected under Art. 68. 

Art. 61. A name ot a taxonomic groupis iMegiVimate and must bo rejected li it is a 
later homonym, that is, if it duplicates a name previously and validly published fora 
group of the same rank based on a different type. Even if the earlier homonym is 
illegitimate, or is generally treated as a synonym on taxonomic grounds, the later 
homonj-m must be rejected. "IVTien an author simultaneously publishes the same 
new name for more tlian one group, the first author who adopts one of them, or sub- 
stitutes another name for one of them, must be followed." (Added at the Amsterdam 
Botanical Congress, 1935.) 

Art. 62 A name of a taxonomic group must be rejected if, owing to its use with 
different meanings, it becomes a permanent source of confusion or error. A list of 
names to be abandoned for this reason {Norntna ambigua) will form Appendix IV.* 

Art. 63. A name of a taxonomic group roust be rejected W’hen its application is 
uncertain {Nomendubium)'-c g , Ervumsoloniensel-i. (Cent. II. PI. 28: 1756) is a name 
the application of which is uncertain; it must, therefore, be rejected (sec Schinz and 
Thell in Fterfef;a/irssc/ir. iVat Gc». ^tlncA, viii, 71 1913). 


Appendix IV has not been published as yet. 
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Art. Gt. A name of a taxonomic group must be rejected if tlic cliaractcrs of that 
group were derived from two or more entirely Uiacordant elements, especially if those 
elements were erroneously supposed to form part of the same indiiddual 

A list of names to be abandoned for this reason (A'cmino cou/uso) will form Ap- 
pendix VI.* 

Art. G5. A name or epithet of a taxoaoroic group must be rejected ulicn it is based 
on a monstrosity 

Art. <30. The name of an order, suborder, family or subfamily, tribe or subtribc 
must be changed when it is taken from the name of a genus « hich is known not to be- 
long to the group in question — c g. if the genus Poriulaca were excluded from the 
family now known as /^ortu/acnceoe, the residual group could no longer bear the name 
f’orfufncaerac, and would hax'e to be renamed. 

Art. G7. Names of genera arc ilicgitimate in the following tpeeial eases and must 
be rejected: 

(1) When they are merely words not intended as names, e g. Anont/mona Walt. 

(FI. Corel. 2. 4, 0, etc 178S) must be rejected as being a word applied to2S 
different genera by Waller to indicate that they were without names. 

(2) When they coincide w ith a technical term currently used in morphologj' un» 

loss they were necompamed, when oripnally puhhshed, by specific names 
in accordance with the binary' method of Unnaeus On and after Jan, 1, 
1012, till new generic names coinciding with such technical terms aro un« 
cond!lion.illy rejected. 

(3) When tliey arc unitary designations of species eg Fhthart (rAy/opfijdofi'Hm; 

17?0; and Bttlr. iv, 145-JCO J70S) proposed unitary names for various 
species known at that time under bin.nry names: e g Phnfffcephahim for 
Scho<nu$ futeus, and I^ptostarhys for Caret Irptostarhy^ These names, 
nhleh resemble generic names, should not Ix" confused with them, and 
must be rejected, unless they h.aio Ixen pubJuhed as gencrie names hy a 
subsequent author. 

(4) When they con*ist of two wonts, unless then* words were from the first com- 

bined into one, or lolncd by a hyphen 

Art.es. Specific epithets arc lUcgitimato in the follow mg cmcs and mu^t be re- 
jected: 

(1) When they arc merely words not intended as names. 

i‘2) Wlicn they are merely ordinal ndjcctivcs being used forcnumeration. 

<3) When they exactly repeat the generic name with or without the addition of a 
tran«eriiK‘d symbol. 

(!) When they were publiahcd in works in which the Ijnncan system of binary 
nomenclature for species was not eon^ix'ently employed. 

Art. G) In c.ixes foreseen in Art. CO-G*v the name or epithrt to l.c n-yerted is rr- 
placed by (he oMc«t Icgitimalo name, of (in ncombmxti'jn) bj the oldest legitimate 
epithet. If nonorxMts.n rew name or epithet inustbcetio-cn. Where anew epithet 
is riquimJ, /in author rnay, If h^ wishes, adopt an epithet prcTimijly g»\cn to the 
group in an il)'*g}lim.a 1 o ccmbination, if there is nooWtacle to its employment in the 
n"w position or sense. 

Sifbon IS. Ortkojrepky e/ iVorici f.trf. 70-71, 

/.'fc .YA'A*l7f/-Xfifr) 

.\rt.7P. The origin'll spclhngrl anameorrjntlet tau»l t-e retaijird, rirept in the 
ea«e cif a tjTv.jraphic error, nr of a eleatly unintcnti'inal ortl cgraphi- error \\ herj 
the ili!rrrrnce Wtween t*» jnrerif can-e* brs in tl e Icrmir.xt um, il ei*- Rxton muit 

•.^pjiendit VI hn not l>ee3 puhlltVd as yet. 
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be regarded as distinct, even though dificrinsby one letter only. This docs not apply 
to mere orthographic variants of the same nsunc. 

Note 1. The words “original apelling” in this Article mean the spelling em- 
ployed when the name was validly published. 

2. The use of a wrong connecting voncl or vowels (or the omission of a 

connecting vowel in a specific epithet, or in that of a subdivision of a 
species) is treated as an unintentional orthographic error which may 
bo corrected (see Ree. XLIV). ‘The liberty of correcting a name 
must be used with reserve, especially if the change affects the first 
syllable, and above all the first letter of the name,’* (.\ddcd at the 
Amsterdam Botanical Congress, 1935.) 

3. In deciding whether two or more slightly different names should be 

treated as distinct or as orthographical variants, the essential consid- 
eration is whether they may be confused with one another or not: 
if there is serious risk of confusion, they should bo treated as ortho- 
graphic variants. Doubtful eases should bo referred to the Evccu- 
tivc Committee. 

4. Specific and other epithets of Greek origin differing merely by having 

Greek and Latin terminations respectively arc orthographic variants. 
Epithets bearing the same meaning and differing only slightly in form 
arc (considered as) orthographic variants. The genitive and ad- 
jectival forms of a personal name arc, however, treated ns different 
epithets (c.g. Lysimachta Hemsleyana and L. IlemtUyi). 
Recommendations: 

XXXVIII. When a new name is derived from a Greek word containing the spirf- 
(us asper (rough breathing), this should be transcribed as the letter h, 

XXXIX. When a new name for a genus, subgenus or section is taken from the 
name of a person, it should be formed in the following manner- — 

(a) When the name of the person ends In a vowel the letter a is added (thus Bou- 

teloua after Boutclou; OWoo after Otto; Sloanca after Sloano), except n hen 
the name already ends in o, whence is added (c.g. Collaea after Colta). 

(b) When the name of the person ends in n consonant, the letters to are added 

(e.g. Ma^nusto after Magnus, Ramondio after Ramond), except when the 
name ends in cr,.whcn a is added (c.g Kernera after Kerner). 

(c) The syllables which are not modified bj’ these endings, retain their original 

spelling, even with the consonants fc and w or with groupings of vowels 
which were not used in classical Latin. Letters foreign to botanical Latin 
should be transcribed, and diacritic signs suppressed. The Germanic 
a, a, tJ become ac, oe, ue, the French 6, h, i become generally e. In Morka 
in which diphthongs arc not represented by special type, the diaeresis 
sign should be used where required, c.g., CephaSh's, not Cephaclis. 

(d) Names may be accompanied by a prefix or a suffix, or modified by anagram 

or Abbreviation. In these cases they count as different words from the 
original name. 

Examples: Oim-tlfco and UrvtUea; Lapeyrousea and Peyrousea; Englera, 
Englerastrum and Engterella; BoucAea and Ubochea; Gerardia and 
Grfideria. 

XL. When ta, new specific or other epithet is taken from the name of a man, it 
should be formed in the following manner; — 

(a) ^Vhen the name of the person ends m a vowel, the letter i is added (thus Gla- 
zioui from Glaziou, Bureaui from Bureau), except when the name ends in 
o, when e is added (thus balansae from Balansa). 

\ 
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(b) Wbcn the name ends in a consonant, the JettcTs ii arc added (thus il/ojn«5« 

from Magnus, i?oinond»t from Ramoad), except when the name ends in 
-tr when t is added (thus Kerneri from Kemer). 

(c) The syllables which are not modified by these endings retain their original 

spelling, even with the consonants fc or ui or with groupings of vow els w hich 
were not used in classical X.atin> Letters foreign to botanical Lutin should 
be transcribed and diacritic signs suppressed. The Germanic d, 9, C be- 
come ae, oe, on, the French i, t become generally e. The diaeresis sign 
should bo used where required. 

(d) When epithets \ aken (tom the name of a person have an adjectival form they 

are formed in a similar way (e.g. Gtramum Roberlianum, Vtrbena 
Ilasshrana) 

XLl. The same provisions apply to epithets formed from the names of women. 
When these have a substantival form they arc given a feminine termination (e.g. 
Cypn'pedium //ool.eTae, f ?080 Beatricis, Scobioja Olflof , Omphaiodes luetltae). . 

XLII. The specific (or other) epithets should be written in conformity with the 
original spcHlng of the words from which they are derived and in accordance with 
the rules ol Latin and lalinization. 

Examples sWcejtns (not $yhestrt$) ttntnsis (not cAincrjsu). 

XLin. Specific Cor other) epithets should be written with a small initial letter, 
except those which are derived from names of persons (substantives or adjectives), or 
are taken from generic “or vernacular'' names (substantives or adjectives). 
(Emended AmatorUnm Botanical Congress, I93S. See page 61 for actions taken by 
Second International Microbiological Congress, I.ondon, 1030 governing Bacteriolog- 
ical Nomenclature ) 

XLIV. In the formation of specific (or other) epithets composed of two or several 
roots taken from Latin or Greek, the vowel placed between the two roots becomes a 
Connecting vow cl, in Latin t , in Greek o , thus mfntki/oha, tali tfolta, not m*nthtitfofia, 
ialfia/otia. When the second root begins with a vowel and euphony requires, the 
connecting vowel should be eliminated (c g Upidanthn). The connecting vowels oe 
should be retained only where this is required for etymological reasons (e.g. eanf'eae- 
/ormit from Carica, in order to avoid confusion with conct/ormis from Carer). In 
certain compounds of Greek words no connerUng vowel is required, c g brac^yrorpus 
and pfyci/fpliyJfus 

Seelion H. Ctndtr oj Cenme Nomcj 

Art. T2. The gender of generic names is go^x:^ncd by the following regulations. — 

(1) Creek or a Latin word adopted as a generic name retains its classical 
gender. In eases where tlw classical gender vanes, the author has th<* 
right of choice between ll»e ftllcrnaiivo genders. In doubtful ca«c8, general 
us-ige should be followed.'' ’'T!»e following names, however, whose classi- 
cal gender is mascuhriG, are treated as femimne in accordanee w ith historic 
usage- Adonit, Orchtt, Slorhya, Dioapyroa, Slryehno*. //emfrofaflia (m, in 
Bp. I’l. . Lnl and Gr. /irmfrcoWcs n ) is also treated as feminine to bring it 
into conformity with all oilier Rcncnc names ending in it." (Emended 
Amsterdam IJolanical Congress, 1335 ) Sec Von Esellinc, Jour. Bad , W, 
Ibtkl, fiOO, for discussion of the gender of generic names used for btcicria. 

(2) Generic names which are modern roropounds formed from two or more Greek 

or l...aljn words lake the gender from tlie lost. If the ending Is altered, 
however, the gender will follow it. 

(3) Arbllrnrily formed generic nwnt* or vernacular names used os generic names 

take the gender assigned Co them by their authors. Blicre the origical 
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author has failed to indicate the gender, the next subsequent author has 
the right of choice. 

Sfch'oa 15. Various Rtcommendaliom (Rec, XLV-L) 

XLV. When writing in modem languages botanists should use Latin scientific 
names or those immediately derived from them, in preference to names of another 
kind or origin (popular names). They should avoid the use of the latter unless those 
are very clear and in common vise. 

XLVII. Only the metric system should be used in botany for reckoning weights 
and measures. The foot , inch, line, pound, ounce, etc., should be rigorously excluded 
from scientific language. 

Altitude, depth, rapidity, etc., should be measured in meters. Fathoms, knots, 
miles, etc., are terms which should disappear from scientific language. 

XLVIII. Very minute dimensions should he reckoned in m (micromillimctcrs, 
microns, or thousandths of a millimeter) and not in fractions of millimeters or of 
lines, etc., fractions encumbered with ciphers and commas easily give rise to mis- 
takes. 

XLIX. Authors should indicate clearly and precisely the scale of the figures which 
they publish. 

L. Temperatures should be expressed in degrees of the centigrade thermometer 
of Celsius. 

Chapter IV. Intcrprelation and Modification oj the Rules (Art. 7$, 74) 

Art, 73. A small permanent International Ilxecutive Committee is established 
with functions including tlio following: 

(1) Interpreting the Rules in doubtful cases, and issuing considered "Opinions'’ 

on the basis of the evidence submitted. 

(2) Considering Nomina contervanda, Nomina amligua, Nomina duhia and 

iVomino eonjusa, and making recommendations thereon to the next Inter- 
national Botanical Congress 

(3) Considering all proposals for the modification of the Rules and reporting 

thereon to the next Congress. 

(4) Reporting on the effects of modifications of the Rules accepted at the pre- 

ceding Congress. 

Art. 74. These Rules can be modified only by competent persons at an Intema- 
cional Botanical Congress convened for the express purpose. Modifications accepted 
at one Congress remain on trial until the next Congress, at which they will receive 
sanction unless undesirable consequences, reported to the Executive Committee, 
show need for further amendment or rejection. 

Eight appendices have been or are to be prepared for this Code as 
follows: (1) fRcgulations for determining types, (2) tNomina conservanda 
familiarum, (3) *Nomina generica con^jrvanda, (4) tNomina ambigua, 

(5) tNomina dubia, (0) tNomina confusa, (7) ’Representative botanical 
institutions recognized under Art. 34, (8) tNomenclature of garden plants. 

Unfortunately the first appendix which is of greatest interest to bac- 
teriologists has ^ot been prepared. As many bacteriologists, especially 
those in other coiintries, have not caught the significance of the type species 

• These appendixes''liave been prepared. 

t These appendixes have not been published as yet. 
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concept as a means of defining bacterial genera, the reader is referred to the 
writings of Hitchcock (Amer. Jour. Bot., 8 , 1921, 251; Descriptive Sys- 
tematic Botany, New York, 1925) for an excellent exposition of the value of 
this idea to systematists. 

Hitchcock (1921, p. 252) explains this concept briefly as follows: “The 
old concept was that a genus was a group of species having a given com- 
bination of characters; a species, similarly, a group of specimens. The new 
type concept is that, from the nomenclatural standpoint, a genus is a group 
of species allied to the type species; a species, a group of individuals similar 
to the type specimen.” 

Rules for determining types taken from the Type Basis Code of Nomen- 
clature (Science, 49, 1919, 333, 63, 1921, 312) dra\vn up by a Committee of 
which Hitchcock was Chairman are quoted as these are the most authori- 
tative rules thus far available. 

, Type Basts Code of Nomenclature (Httchcock el al.) 

Article 4. The aomenclaturat type species of a genus Is the species or one of the 
species included ^vhen the genus was originally published. 

If a genus included but one species when originally published, this species is the 
type. 

When more than one species is included in the original publication of the genus, the 
type is determined by the following rules 

(a) When, in the original pubhcation of a genus, one of the species is definitely 
designated as type, this species shall be accepted as the type regardless of other con- 
siderations. 

If iypicus or iypus is used as a new specific name for one of the species, this species 
shall be accepted as the type as if It were definitely designated 

(b) The publication of a new generic name as an avowed substitute for an earlier 


synonym, that epecics is to be accepted as the typo. 

(d) If a genus, when originally published, includes more than one species, and no 
species is definitely designated as type, nor Indicated according to (c), tho choice of 
the type should accord with the following principles. 

1. Species inquirendae or species doubtfully referred to the genua, or mentioned 
as in any w ay exceptional are to be excluded from consideration in selecting 
the type 

2 Genera of the first edition of Linnaeus’s “Species Plantarum” (1753) 
arc usually typified through the citations given in the fifth edition of his 
“Genera Plantanim” (J754) except when inconsistent with the preceding 
articles 
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RECOUUSHDATIOKS 

Article 5. In the future it is recommended that authors of generic names definitely 
designate type species; and that in the selection of types of genera previously pub- 
lished, but of which the type would not be indicated by the preceding rules, the fol- 
lowing points be taken into consideration: 

(a) The type species should usually be the species or one of the species which the 
author had chiefly in mind. This is often indicated by 

1. A closer agreement with the generic description. 

2. Certain species being figured (in the same work). 

3. The specific name, such as mlffaris, communis, medicinalta or ojjicinalia. 

(b) The type species should usually be the one best known to the author. It may 
be assumed that an indigenous species (from the standpoint of the author), or an eco- 
nomic species, or one grown in a botanical garden and examined by the author, would 
usually represent an author’s idea of a genua, 

(c) In Linnaean genera the type should usually be chosen from those species in- 
cluded in the first technical use of the genus in pre-Linnaean literature. 

(d) The types of genera adopted through citations of non-binomial literature 
(with or without change of name) should usually be selected from those of the original 
species which received names in the first binomial publication. 

(e) The preceding conditions having been met, preference should be shown for a 
species which will retain tiie generic name In its most widely used sense, or for one 
which belongs to a division of the genus coittainlng a larger number of species, or, 
especially in Linnaean genera, for the historically oldest species. 

(f) Among species equally eligible, the preference should be given to the first 
known to have been designated as the type. 

(g) If it is impossible to select a type under the conditions mentioned above, < he 
first of equally eligible species should be chosen. 

While the rules and recommendations of the above botanical codes are ap- 
plicable in general to bacteria and related microorganisms, the fact that 
these are not infallible is evident because the rules developed independently 
by zoologists (see Proc. Biol. Soc. Washington, 30, 192G, 75, for the latest 
Code of Zoological Nomenclature) frequently follow a quite different course. 
In some cases at least the zoological rules will appeal to microbiologists as 
more likely to produce uniformity of usi^e than the botanical rules. 

For example, microbiologists assembled at the Second International 
Microbiological Congress in London, 1936 accepted (Jour. Bact,, S3, 1937, 
445) Art. 13 of the International Rules of Zoological Nomenclature as 
preferable to Rec. 43 of the Botanical Rules to govern bacteriological 
practice. This reads as follows: “Wlule specific substantive names derived 
from names of persons may be written with a capital initial letter, all other 
specific names are to be wTitten with a small initial letter. Some examples 
taken from bacteriological literature are: Salmonella SchoUmuelleri or 
Salmonella schottmuelleri, Bacillus Welckii or Bacillus welchii, Acetohacter 
Pasteurianum or Acetohacter pasteuTianum, Corynebacterium ovis, Nilro- 
somonas javanensis, Rhizohium japonicutn.’* 
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In the Manual all species names are written with a small letter. It is 
felt that the value of a name as a name is lessened if capitals or other marks 
are used to indicate etymology. Tlie derivation of generic and specific 
names is given separately in the descriptive material. 

Likewise for obvious reasons, microbiologists refused (Jour. Bact., S3, 
1937, 445) to follow the botanical and zoological practice which permits the 
use of duplicate generic names, one for an animal and the other for a plant 
group; and accepted the following rules to govern their practice. 

"a. Generic homon3’in3 are not pemitted in the group Proltsla 
h. It is advisable to avoid homonyms amongst Proltsla on the one hand, a plant 
or animal on the other.** 

The following actions of the International Committee on Bacteriological 
Nomenclature (Cent. f. Bact., II Abt., 92, 1935, 481) were confirmed 
(Jour. Back., S3, 1937, 445). 

Bacillus Cohn 1872 was accepted as a conservandutn with Bacillus 
suhtilis Cohn emend. Prazmowski 1880 as type species. It was agreed 
that Bacillus should bo defined so as to exclude bacterial species which do 
not form endospores; and that the so-called Marburg strain found in type 
culture collections should bo accepted as the type or standard strain. 

At the Third International Congress of Microbiologj' held in New York 
City In September, 1030, a series of recommendations of the Permanent 
International Committees on Bacteriological Nomenclature were accepted 
at the plenary session of the Congres-s. Tlic third and fourth recommenda- 
tions were: 

3. That the Nomenclature CommiUcc, cv3 atprcscntconatitutcd. shall continue 
to function under the auspices of the International Association of Microhiolopsts 
M it did under the International i^ocicly for Microbiology. 

4. That the IntcrnatioDol CommiUco shall select from its membership n Ju- 
dicial Commission consisting of Inclvc members, eTclusivo of members rx ejjicio, 
and Bh-sll designate a Chaum-an from itic mcmbcrslwp of tlic Commission. The 
two Permanent Secretaries of the International Committee on Bacteriological 
Komcnclalurc sb.alJ bo members ex officio of the Judicial Commission. The Com- 
missioners sh-all serve in three clas«c8 of four tommis-ioncrs each for nine years, 
so that one class of four cojnmi«sionrrB shall retire at every International Con- 
gress, In ca«o of the resignation or death of any Commi«*ioncr, ins place shall 

' be filled for the unexpired term by the International Committee at iU next 
meeting. 

By prompt action at and Fvib'sequent to the rongre^ta b.'illots tvcrc ca.st 
in spite of wnr ronditions by 20 of the 62 members of tlio Pnmnnonl Com- 
mit tee on Nomenclature. The*^ balloLs when examinwl by the joint Secre- 
t.aries of the lVnn.anrnl Committee in November, 1912 nere found to have 
resulted in the selection of the jicrions whosi names appear below. Tlic'^c 
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arc grouped in the three classes specified by the Permanent Committee, 
those receiving the highest number of votes being placed in the nine year 
class, those receiving the next highest in the six year class, etc. Names in 
the classes are arranged alphabetically. 

Elected for nine years . — (The term normally e.xpires in 1948.) R. E. 
Buchanan (U.S.A.), A. J. Kluyver (The Netherlands), E. G. D. Murray 
(Canada), S. Orla Jensen (Denmark): Elected for six years . — (Term nor- 
mally expires in 1945.) J. Howard Broum (tJ.S.A.), A.-R. Pr^vot (France), 
J. Ramsbottom (Great Britain), Th. Thiotta (Nonvay); Elected for three 
years . — (Term normally would have c.xpircd in 1942) A. Lwoff (France), 
R. Renaux (Belgium), A. SordclU (Argentine), C. Stapp (Germany). 

This announcement was made (Sci., 97, 1943, 370) in the hope that some 
plan for taking tentative action on questions of nomenclature could be 
developed by those members of the Commission who could be reached 
under war conditions. 

■\\Tiile no provision was made in 1939 for the contingencies that have 
arisen, it is felt that those elected should serve until successors arc elected. 
Professor R. E. Buchanan has been asked to act as Chairman pro tern of 
the Judicial Commission as there is no pos-sibility of securing an election 
under the rules as adopted. 

Tentative International Rules of Bacteriological Nomenclature were 
presented to the Third International Congress of Microbiology by a U.S.A.- 
Canadian Committee on Compilation of Proposals on Bacteriological Nom- 
enclature. As it proved impossible to give adequate consideration to these 
proposals during the Congress, the following recommendations of the Per- 
manent Committee on Nomenclature were accepted: 

1 . That a recognized Bacteriological Code be developed. 

2. That publication of such a proposed Code, when developed, be authorized with 

the proviso that it shall be regarded as wholly tentative, but in the hope that 
it shall be widely tested so that it may be brought up for further considera- 
tion and final disposition at the next Microbiological Congress which should 
normally take place in 1942. 

Copies of this tentative Code have been issued in mimeographed form by 
Prof. R. E. Buchanan, Iowa State College, Ames, Iowa, U.S.A., Chairman 
of the U.S. A. -Canadian Committee and may be obtained from him. 



CLASS SCHIZOMYCETES NXGELI 


(Bericht Verhandl. d. hot. Section d. 33 Versammling deutsch. Naturforsoh u 
Arzt. Bot. Ztg., 1857, 7G0 ) 

Synonyms : Bac/erfo Cohn, Bcitr. Biol d. Pflanzcn, 1, Heft 1, 1872, 13G; Bactcrta- 
eeae Coha,ibid.,2Z7iBacteriales Clements (as an ordinal name), The Genera of Fungi, 
Minneapolis, 1909, 8, Scht 2 omycetaeeae Dc Toni and Trevisan, in Saccardo, Syllogc 
Fungorum, 8, 1889, 923; Scktiomycelacea Castellani and Chalmers, Manual of Trop- 
ical Medicine, 3rd ed , 1919, 924, Myehota Enderlein, Bakteriencyclogcnic, 1924, 236; 
Sekizomyeetae Stanier and Van Niel, Jour Bact , 4^, 1941, 458. 

Typically unicellular plants Celia usually small, sometimes ultramicroscopic. 
Frequently motile. As in the closely related blue-green algae (Class Schtzophyceae), 
the cells lack the definitely organized nucleus found in the cells of higher plants and 
animals. However, bodies containing chromatin which may represent simple nuclei 
are demonstrable in some cases Individual cells m.ay be spherical; or straight, 
curved or spiral rods. These cells may occur in regular or irregular masses or even 
ttt cysts. Where they remain attached to each other after cell division, they may 
form chains or even definite filaments. The latter may show some dilTcrcntiation 
Into holdfast cells, and into motile or non-motile reproductive cells (conidin) Some 
grow aa branching mycelial threads svhose diameter is not gtcaicr than that of ordi« 
tiary bacterial cells, i.e., about one micron Some species produce pigments. The 
true purple and green bacteria possess pigments much like or related to the true 
chlorophylls of higher plants. These pigments have photosynthctic properties 
The phycocyanin found in tho blue green algae does not occur in the SchtzomyccUs 
Multiplication is typically by coll division. Endospores aro formed by some species 
included in EubacleriaUi. Sporocysts arc found in Myxobaetcrtolcs Ultramicro- 
Bcopic reproductive bodies are found m Dorrtlomycelaccae. The bacteria arc free- 
iiving, saprophytic, parasitic or even pathogenic. The latter types cause diseases 
of cither plants or animals. Seven orders arc recognized. 


Key to the Orders and Sub-Orders of the Cla^s Schlremycetes. 


A. 


Cells rigid, not floxuous. Motility by means of flagella or by a gliding moicmcnt. 
1. Cells single, in chains or masses. Not branching and mycelial in character. 
Not arranged in filaments. Not acid-fast. Motility when present by means of 
flagella. 

Order I. EubacUriales, p. 06. 

a. Do not possess photosynthctic pigments Cells do not contain free sulfur, 
b. Not attached by a stalk. Do not deposit ferric hydroxide. 

Sub-Order I. NMtocfcrimrof, p. C7. 

bb. Attached to substrate, usually by a stalk. Some deposit ferric hy- 
droxide. 


Sub-Order II. Caulobaeleritncae, p. S27. 
an. Possesses photosynthctic chlorophyll-Ukc pigments Some cells contain 
free sulfur. 


Sub-Order III. UhodobiKimineoe, p.S3s. 
C5 
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2. Organisms forming elongated usually branching and mycelial cells. Multiply 
by cell division, special spores, oidtosporcs and conidia. Sometimes acid-fast. 
Non-motile. 

Order 11. Aclinomi/ctlales, p. 893. 

3. Cells in filaments frequently enclosed in a tubular sheath with or without a de- 
posit of ferric hydroxide. Sometimes attached. Motile flagellate and non- 
motile conidia. Filaments sometimes motile with a gliding movement. Cells 
sometimes contain free sulfur. 

Order III. Chlamydobacterialea, p.^lSl. 

B. Cells flexuous, not rigid. 

1. Cells elongate. Motility, by creeping on substrate 

Order IV. Afyxobctcferialca, p. 1003. 

2. Cells spiral. Motility, free swimming by fiction of cells. 

Order V. Spiroehaetalea, p. 1051. 

Supphmenla' Groups whose relationships arc uncertain. 

1. Obligate intracellular parasites or dependent directly on living cells. 

a. Not ultramicroscopic and only rarely filterable. More than 0.1 micron in 
diameter. 

Group I. Order Itickettaialea, p. 10S3. 

aa. Usually ultramicroscopic and filterable. Except for certain pox viruses 
of animals and a few plant viruses, less than 0.1 micron in diameter. 

Group 11. Order Vtroles, p. 1128, 

2. Grow in cell-free culture media with the dcvclopracnt of polymorphic struc* 
turoa including rings, globules, filaments and minute reproductive bodies (less 
than 0 3 micron in diameter). 

Group in. Family Borrelomycetaccae, p. 1291. 


ORDER I. EUBACTERIALES BUCHANAN. 

(Jour. Boct., £, 1917, 162.) 

Simple and undifferentiated rigid cells which arc either spherical or rod-shaped. 
The rods may be short or long, straight or curved or spiral. Some groups or species 
are non-raotile, others show locomotion by means of flagella. Elongated cells divide 
by transverse fission and may remain attached to each other in chains. Spherical or- 
ganisms divide either by parallel fission producing chains, or by fission alternating in 
two or three planes producing thus either tetrads or cubes of 8 and multiples of 8 cells. 
Many spherical cells form irregular masses in which the plane of division cannot be 
ascertained. Endosporcs occur in some species. Some species are chromogente, 
but only in a few is the pigment photosynthetic (bacteriochloropbyll or other chloro- 
phyll-like pigments). 

A group of rather large, spherical to short rod-shaped, colorless sulfur bacteria, 
which some feel should be included in the order Eubaderialca, has been attached as 
an Appendix to the order Chlarmjdobacterialea on account of the physiological similar- 
ity between the former organisms and the Regg/afoaceoe. These are in Family AcAro- 
mattoceae, p. 997. 



KEY TO OIIBERS AND SOnOnOERS 
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Sub-Obder I 


Eubacterilneae Breed, Uvmki akd fliTcnENs. 
(Jour. Dact., 4^, 19W» 421.) 


These Me, .s the came Euh«t„nme impliM^tta true tactcna ic the carmc er 
secso o! the cord The cells are t.Ei<l «B<1 tree. Brncehins occurs only ucdcr ab- 
cormal comlitioos ot htc They ore not attached by boHIasls cor stalks They 
term no sheaths. One-third et the apee.ea form p.gmenl>, but "«* have no photo- 
, synthetic properties Eadosporea oeenr m one family (BaeiHoeroe), rarely 
Key 10 He Kamtfies e/ He Sat-Order Eubaeterltaeae. 

’• f C^fdn^'rilta”:’ Autotaophie and facultative auto.rephic, 

* ‘ ^ Family I- Nttrobacteriaceae, p CO 

B. Cannot develop on mergaaic media (exceptions, sec Family Xlt Bactcrmceoe), 

f Polar “ibce'llate sttamhl, curved or spiral rods Gram-negative. (Some 
' apeeies rrL a single aagellnm noil be found under Family IV nhzobmei!,. 

FraiiyV ifierococeoeeae and Family VIII Cori^etorlermeeaeb 

^ Family FI Psevdomonadaceae, p 82 

2 Large oval, pleomorphic eclls somclime. almoal yeast-like m appearance 
' Free living m soil Fix free nitrogen. Peritmboua Palliation 
^ ^ ‘ " Family HI Axptpbactenaeeaf, p. 210 

a.Perilrichousorno^^ 

“ S m«de SIX or moie iiagella. U.ualiy form nodule, 

or tubercle, on root, of 

aa Heterotrophic rods or cocci abiob utilise orgamo nitrogen and usu- 

t'Vpte«U.Tm masses, tetrads, and packets, A few species are 
motile with one or two flagclU. 


. Grara-postlive 
parasites. 

cc Gram-negative, 
parasites 


Grom-negative cocci. Not obligate 

Family V. ilterocoecaceae, p. 235. 
nnd somctimca anaerobic cocci Obligate 

Family VI. Neaaseriaccae, p 295. 

hb Spherical cells ubieb grow ing ^ 

“ may ahoa. motil.ty), 

,1 Microacropbilic to anaerobic COCCI and rods. Frequently 

inchama. AcUve m the fermentation of augara. Never 
reduce nitrates 

Family VII. LactobacUnaceae, p. 305. 

,1,1 Usually aerobic, but sometimes anaerobic rods. Us. 
active in the fcrmelxtation of sugar,. May or may not 
reduce nitrates. , 

Family VIU. Coryne6a-ctenacfoe, p. 381 
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cc. Gram-negative rods, Wl^n motile, from four to manyperi- 
trichous Qagelln> 

d. Grow well on ordinary media containing peptone. Aerobic 
to facultative anaerobic. 

e. Gram-negative, straight rods which ferment sugars 
with the formation of organic acids, 

f. Produce little or no acid in litmus milk. May or 
may not reduce nitrates. Many yellow chromo- 
gcns. Borderline between this and following 
family indistinct. Some species anaerobic. 

Family IX. AcAromo&ocfcrtaccae, p. 412. 
ff. Produce COi and frequently visible gas (CO* + . 
Hj) from glucose. Beduce nitrates. Usually 
from the alimentary, respiratory or urinary tract 
of vertebrates, though some are free-living or even 
plant parasites. 

Family X. Enterobacleriaceae, p. 443. 
dd. Small Graco-negatlve rods. Obligate parasites which 
usually require body fluids for growth. Do not grow well 
on ordinary media. Some are anaerobic. 

Family XL Panohacleriaceae, p. 545. 
ccc. Bods of varied types not included in above families. 

Aerobic to facultative anaerobic. 

Family XII. BacUriaceae, .p. 696. 

1 1 Form cndosporcs. Large rods, sometimes in chains. Aerobic to anaerobic. 

Family XIII. BacUlaceae, p. 704. 



•FAMILY 1. NlTROBACTEniACLAi: BUCIUKAN 

(Jour. Bact., f, 1917, 30 and Jour. Bact., 5, 1918, 179.) 

Cells Without cnclosporcs. Rod-shaped or ellipsoidal etcept lor one spherical spe- 
cies (.ViVroJococcus tu'lrostxa) Spiral rods in jVrlrnsojpira and in one species ol 
Thiobacxltiu. riaRclla either polar (so far as Itnoan), or absent. Gram stain un- 
certain, but picsumably GTain-ncKalive for all of the poUr flapoUatc, rod-shipod 
species except for iYilrosomonas monoeeUa mhich ts reported to be Gram-positive. 
Capable of growing nitliout organic compounds, using COi as the source of carbon, 
and obtaining their energy by oxidation of ammonia, nitrite, hydrogen, suUur, or 
thiosulfate. Some species can also utilize organic compounds. Non-parasitic, 
usually soil or water forms 

Key to the tnhrs end jtrnrrfl o//ami7y NlUob»ctcrJ*ce*e. 

A. Organisms oxiditc ammonia to miritc, or nitrite to nitrate. Growth oQ stand- 
ard media very poor or absent. 

Tribe I. Kdrohaelericae, p 70. 

a. Ceils oxidize ammonia to nitnte 

b. Ceils are separate, free or m dense a g gfp g xtcs Do not form foogloca. 

c. Cells clhpv)id.il 

Genus I. A'lVrosomonaz, p. 70. 

cc. Cells spherical. 

Genua U. N\(To»oe«tuz, p, 71. 

ccc. Cells spiral. 

Genus in. .Vifroioipira, p. 71. 

bb. Cells form a zooRloca 

c. The toogloea is surrounded by n wimmoti membrane forming a 
cyst. 

Genus IV .Vilrowyitu, p 72. 

cc. ThemaaNjdeeUxtktcerobexWwUnfUme. Ko tommon membiane 
surrounds the cells 

Genus V. A’lSrwoyfcea, p 73, 

aa. Cells oxidize nitrite to nitrate 
b. Cells form no tnt'Rloea 

Genus VI .Vitrolxictfr, p 71. 

t.b. Cells form a 

Genus Vll. N»trrevit>», p. "S 

It. Orrvnlsms oxidize hydrogen. 

Tnbe II s''e.rt ff«e, p 7fi 

a .^eml'ie, non-sp're forming ro*l« nith nrste j.Axr P.vellum, nr 

Genus I. p “R 

• Text texi*.st by IV'f. It- Iltte«i and I’n f 11 J O’r.n, N Y., I>ec, 

I'ri?. Gitnpleielr tT\iird by Ur, R. L Furl.ey.JCewJerw .^jcnr-jl'und 
Nr» Utum^irl, N. J., ^Uteh. im 
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C. Organisms oxidize sulfur or thiosulfate and similar inorganic compounds of 
sulfur. 

Tribe III. TAio6(icj7fcac, p. 78. 

a. Aerobic to anaerobic, non*8pore-forming rods with a single polar flagellum 
on each (so far as knowzO, or non-motile. 

Genus I. Thiobacillus, p. 78. 


TRIBE 1. KITROBACrERlEAE WINSLOW ET AL. 

(Jour. Bact., S, 1920, 201.) 

Organisms deriving energy from the oxidation of ammonia to nitrite or from 
nitrite to nitrate and depend on this oxidation for growth. Fail to grow on media 
containing organic matter in the absence of the specific inorganic materials used as 
sources of energy. Many organic compounds commonly used in standard culture 
media arc toxic to this group. 

Genua I. Nltrosomonas Winogradsky, 

(^tfromonas Winogradsky, Ann. Inst. Past., 1800, 257; Arch. Sci. biol., St. Peters- 
burg, /, 1892, 127; emend. S. and 11. Winogradsky, Ann. Inst. Past. SO, 1933, 350 ) 

Cells ellipsoidal, non-motile or with a single polar flagellum, occurring singly, in 
pairs, short chains or irregular masses, which are not enclosed in a common membrane. 
Oxidise ammonia to nitrite more rapidly than the other genera of this tribe. From 
Latin, nttrosus, full of soda; M.L. nitrous; and Greek monos, a unit; M.L. a monad. 

The type species is NUrosomonas europoea Winogradsky. 


1. Nltrosomonas europaes Winograd- 
sky. (Arch. Sci. biol., St. Petersburg, 
1, 1892, 127; Bacterium ntlroaomoruis 
Lehmann and Neumann, Bakt. Diag., 
2iid ed., f, 1899, 187; Pseudomonas 
europaea Migula, in Engler and Prantl, 
Die natOrl. Pflanzenfam , /, la, 1895,29; 
Planococcua europaeus Vuillemin, Ann. 
Mycologie, Berlin, //, 1913, 525.) From 
Latin, europaeus, of Europe. 

Rods: 0 9 to 1.0 by 1.1 to 1.8 microns 
occurring singly, rarely in chains of three 
to four. Possess a single polar flagellum 
3 to 4 times the length of the rods, or 
rarely one at cither end. 

Grow readily in aqueous media with- 
out organic matter, and containing am- 
monium sulfate, potassium phosphate, 
and magnesium carbonate. The cells 
accumulate in soft masses around the 
particles of magnesium carbonate at the 
bottom of the flask. The liquid is occa- 
sionally turbid through development of 
motile swarmer cells or monads. 


Small, compact, sharply defined colo- 
nics brownish in color on silica gel. 

Aerobic. 

Strictly autotrophic. 

Source: Soils of Zurich, Switzerland; 
of Gennevilliers, France; and Kazan, 
Russia. 

Habitat: Presumably widely distrib- 
uted in soil. 

la. Nltrosomonas europaea var. italica 
Perotti (Rendic. d. Accad. d. Lincei 
Roma, 15, 1906, 516; Abs. in Cent. f. 
Bakt., IIAbt., 19, 1907, 337). Also see 
Engel and Skallau (Cent. f. Bakt., II 
Abt., 97, 305, 1937). 

2. NUrosomonas monocella Nelson. 
(Cent. f. Bakt., II Abt., 8S, 1931, 287.) 
From Greek monos, single and Latin 
cella, room; M.L. single cell. 

Ovoid rods: 0.6 to 0.9 micron, often 
occurring in pairs. Young cells nearly 
spherical. Motile by means of a single 
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pokr flagellum 3 to 5 times as long as tho 
lod. Gram-posilh'O (Nelson) Found 
negative by 31. J. Conn (personal com- 
mumcation). 

No growth in nutrient broth, nutrient 
agar, nutrient or plain gelatin, plam or 
litmus milk, glucose or plain yeast 
water, or on potato. 

Silica gel or agar plates of inorganic 
medium; No typical colonics, but yel- 
lowish brown masses of growth around 
parliclca of CaCOj in the medium 
Inorganic liquid medium eontaimng 
ammonium ealls: Uniform development 
throughout the liquid as well as in tho 
carbonate eediment. 

Even low concentrations of organic 
matter retard or completely inhibit the 
initiation of growth. Plant extraeta arc 
toxic. 


Ft«o COj and Oj necessary for growth. 

Optimum pH 8.0 to 9.0. Poor growth 
below pH 7.0. Some growth above pll 
9X1. 

Optimum temperature for growth and 
oxidation 2S*C. 

Aerobic. 

Strictly autotrophic. 

Soureo; Isolated from field poil. 

Habitat: Presumably widely distrib- 
uted in soil. 

S Winogradsky and II. Winogradsky 
(Ann. Inst. Pasteur, SO, 1933, 301) have 
described 5 cultures of Afifrosomonaj 
which were obtained from soils of France. 
.\n additional culture has been described 
byll-Winograilsky (Ann. Inst. Pasteur, 
SS, 1937, 39t) from activated sludge. 


0en»3 IJ Nltfosococeus irinegradUy. 

(Arch Scl. biol.St Pcicraburg, f, 1802, 127.) 

.. , . -I... O'- to nitrite. 

. • . • *' 'COCCUS. 


1. NUrosococcus nttrosua (MiguK) 
Bergey et al. (Nitrosoeoeena W'inograd- 
aky, Ann. Inst. Pasteur, S, ISOt, 577, 
.Vrrh. Sei. biol., St- Petersburg. I. !S92. 
127; ilffcrococctis nitrosuj MiguH, Syst 
d.Balct.,*, 1900,191; .Yitrosorocciw omrn- 
canus Buclianan, Jour Bact., 9, 191*1. 
ISO; Manual, 2nd cd., 1925, 35 ) From 
I-altrj, nifrour, fullofswI.a.M E nitrous 
lATge spheres, 15 to 17 microns in 
site, with thick ccU membrane. Motil- 
ity rould not bo demonstrated Stains 
readily with aniline dyes. Observed 
no roogloea formation. Gram-jwritivo 


(Omehanskl, Cent f. Bakt , 11 Abt., 19, 
1907, 2G3) 

Uquid medium Turbidity 

SibcaKcl’ Both datkand light colonies 
Surface colonics look like emxll drops of a 
turbid yellowish hquid. 

,\erobic. 

Optimum temperature 20* to 25*C. 

Source; Irohted from toil from Quito, 
Ecuador; Comp.ani.«, Brazil , MclWurne, 
.tustralia. 

Habitat: Prrsmnatjly widely distrib- 
ute<l in soli 


(?fnws ;//. BMrososptra irinojrndiky. 

(Compt. rend. Ared, Sei., M., l.-f, ™*. W- A""' 

Cell. .r,ir.l.,l,.M. 0.iJl.e (o "UeiK vee, .l«»lr. rron, U.ie, 

nfleolio, (ull ot »<k 1.; «ed tpira, oil. .pireli M.I.. nltralo .pir.l. 

The typo species is Silroiotpira brientia Wtnogradsky. 
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1 . Nitrososplra briensis Winogradsky 
(Ann. Inst. Pasteur, 50, 1933,407.) From 
French, Bne, a place name; M.L. of 
Brie. 

Spirals wound tightly to form very 
small cylinders as long as 15 to 20 mi- 
crons. Short spirals have the appearance 
of short rods and ellipsoidal cells. Small 
pseudo-cocci were observed in old cul- 
tures. 

Colonies on silica gel: Small colonies 
which occasionally contain cyst-like ag- 
gregates of cells. The cysts are more 
poorly developed than in N’ltrosoeyslis. 

Aerobic. 

Reaction optimum : pH 7.0 to 7.2. 


Source : Uncultivated pasture soil of 
Brie, France. 

Habitat: Presumably widely distrib- 
uted in soil. 

2. Nitrososplra antarctica Winograd- 
sky, (Ann. Inst. Pasteur, 60, 1933, 407.) 
From Greek, antarkilos, southern, 
antarctic. 

Cells and colonies similar to N. brien- 
sis except that the cells are generally 
wound together to form more compact 
spirals. 

Aerobic. 

Reaction optimum: pH 7.0 to 7.2 

Source: Boil from the Antarctic. 

Habitat: Presumably widely distrib- 
uted in soil. 


Genus IV. Nltrosocystis TVinoprodsfcy. 

(Ojmpt. rend. Acad Sci., Paris, t9S, 1931, 1003; Ann. Inst. Pasteur, SO, 1933, 399.) 

Cells ellipsoidal or elongated, uniting in compact, rounded aggregates surrounded 
by a common membrane to form cysts. The cysts disintegrate to free the cells, par- 
ticularly when transferred to fresh media. Within the cyst, the cells are embedded 
in slime. Oxidize ammonia to nitrite at a rate intermediate between Nilrosomonaa 
and Nilrosospira. From Latin, nttrosus, full of soda; and Greek, kyslis, bladder; 
M.L. nitrous cyst. 

The type species is Niirosocystts javanensis comb, nov. 


1 Nltrosocystis javanensis comb. nov. 
(^Nitrosomonas javanensis Winogradsky, 
Arch. Sci, biol , St. Petersburg, 1, 1892, 
127 , Pseudomonas javanensis Migula, 
in Engler and Prantl, Die naturl. 
Pflanzenfam , 1, la, 1835, 30, Compt 
rend. Acad Sci , Pans, 193, 1931, 1003.) 
From Latin, of Java. 

Small ellipsoidal cells having a diam- 
eter of 0 5 to 0.6 nucron. Possess a polar 
flagellum 20 times as long as the rods 

In liquid medium produces very com- 
pact zoogloeal masses of cells and motile 
swarmers. The large zoogloea are them- 
selves composed of smaller compact 
aggregates of cells. 

On silica gel the colonies are circular to 
elliptical becoming clear or light brown. 

Aerobic. 

Strictly autotrophic. 

Source: Soil of Buitenzorg, Java; 
Tokyo, Japan; La Reghaia, Tunisia. 


Habitat: Presumably widely distrib- 
uted in soil. 

2. Nltrosocystis coccoldes nom. nov. 
(fittrosocystis a, S Winogradsky and H. 
Wini^adsky, Ann. Inst. Pasteur, 60, 
1933,401.) From Greek, kokkos, a grain; 
eidos, form, shape; M.L. coccus-like. 

Ellipsoidal cells about 1.5 microns in 
diameter. Occur as compact aggregates 
of cells imbedded in mucus and sur- 
rounded by a thickened capsule to form 
cyst-like bodies. Cells rarely solitary 
but more often in pairs and in small 
groups of four or more. Probably motile. 
The mucus which surrounds the cells is 
not readily stained, whereas the outside 
coatit^ stains more easily. 

Colonies on silica gel: As colonies de- 
velop, the coating of CaCO» on the gel 
becomes yellowish and dissolves and the 
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colony appears as a bulbous, angular, 
brown body which may become 0 5 mm 
in diameter. The cells are held firmly 
together in these irregularly shaped bul- 
bous aggregates. 

Aerobic. 

Source: Poor soils of Brie and else- 
where in France. 

Habitat: Presumably widely distrib- 
uted in forest and manured eoils 

A similar culture called ^itrosocyslis 
BA. was isolated from activated shidge 
by II, Wnogradsky (Compl rend Acad 
Sci., Paris, SOO, 1935, 1888; Ann. Inst 
Pasteur, 6S, 1937, 326). It produced 
compact, bulbous, dented cyst-hke ag- 
gregates of cells having a yellow color. 
The colonies produced clear zoaea oo 
silica gel coated with CaCOi These 
cysts were composed o! oval o> elongated 
coccold cells imbedded in mucus and sur- 
rounded by a thickened capsule, com- 


posed of two layers. The cells become 
dispersed from the cysts as motile cells 
and form new colonies. This culture 
differs from N. coeco^des in that the 
colonies have a pale reddish yellow color 
and the ovsi cells are 0.5 by 1.5 microns 
in sdze. 

Cultures of Ntfrosocyslis were obtained 
by RommeU {Svensk. botan. Tidskrift, 
£<7,1932,303) from forest soils. ICingma 
BoUjea <Atclv. f. Mikrobiol., ff, 1935, 79) 
obtained cultures which produced masses 
of cells, some of which were loose and 
others compact. They were not believed 
to be true zoogloea since no capsule or 
slimy substance was noted The de- 
velopment of true cysts by nitrifying 
bacteria was questioned. Winogradsky 
(Butt, d ITnst. Pasteur, SS, 1935, 1074) 
concluded that Kingma BoUjes worked 
with a culture of Niiro$ocyitis and not of 
^i/rojamenas as was believed. 


Gtnua V. ffltrosogloea H. Wincffradsky. 

(Compt. tend. Acad Sci., Faria, £00, 1935, J8S7; Ann. Inst. Pasteur, SS, 1037, 835.) 

Cells ellipsoidal or rod-sbaped Embedded in alime to form roogloca. No common 
membrane surrounds the cells aggregates Oxidize ammonia to nitnte. From Latin, 
nitrosua, full of soda; and Greek, gfoeo, glue, icHy; M L. nitrous jelly. 

The type species is Ntlroso^loea mertsmnide» H. Winogradsky, 


1 . Nltrosogloea xaerlsmoldes K. Wno- 
gradsky. {NUrosoetfslts "I”, H. Wino- 
gradsky, Trans. Third Intern- Cong. 
Soil Sci., Oxford, 1, 1935, 139; Compt. 
rend. Acad. Sci., Paris, SOO, 1935, 18S7; 
Ann. Inst. Tnsteiir, SS, 1937, 333.) From 
Greek, meritmos, n dividing, division; 
c»d<}s, form, shape; M.L. division-like. 

Ellipsoidal cells: 0 6 by 1-5 microns 
.Oval cells or short rods forming tetrads 
or cliains, each group nith its own sheath. 
The groups vary in shape to prodoee 
branched chains, irregular or compact 
aggregates. 

Colonies on silica gel: Cells cnca^ed in 
a i«le jettow mucikigc giving the colony 
a dull appearance Colony surface stud- 
ded with little humps. 


Aerobic. 

Source: Activated sludge 

Habitat; Unknown. 

2. NlUosogloea schtiobacteioldes II, 
Winogradsky. (A’lfrosoeystu II. 

Winogradsky, Trans Tlurd Intern. Cong. 
Soil Sci,, Oxford, t, 1935, 139; Compt. 
rend. Acad. Sci., Paris, £00, 1935, 18.37; 
Ann Inst.Pastcur.^S, 1937, 333.) From 
Greek. scAuo, to split; tatfcrion, a small 
rod; eofos, form, shape ; M.L like a divid- 
ing rod. 

Rods: IlioTigated rods or short fila- 
ments 3 to 4 microns long. 

Colonies on silica gel* Flat groups of 
cells arc produced which arc united in a 
roRimoR sheath. Tiie a^qjrcgntcs form a 



74 


iUNUAL OF DETERillNATIVE BACTERIOLOGY 


p3eudo*tissue of interwoven filaments 
suggestive of a fungus pad. The pad can 
be removed as a unit from the medium. 
Aerobic. 

Source: Activated sludge. 

Ifabitat: Unknown. 

3. Ifitrosogloea membranacea 11. 
Winogradsky. {Nitrosocystia “III**, H. 
Winogradsky, Trans. Third Intern. Cong. 
Soil Sci., Oxford, i, 1935, 139; Coropt. 
rend. Acad. Sci., Paris, 200, 1935, 18CT; 
Ann. Inst Pasteur, 58, 1937,333.) From 


Latin, niembranaceua, of skin or 
membrane. 

Ellipsoidal cells commonly in pairs and 
also solitary. 

Colonics on silica gcl: Appear ns dull 
mucoid material with a pale straw color. 
The cells are held firmly together so tliat 
the entire colony is easily picked up with 
the transfer needle. No structural units 
witliin the colony. 

.\erobic. 

Source: Activated sludge. 

Habitat; Unknown. 


Genua VI. Nitrobacter IVinoffrodsti/. 

(\Vinogradsky, Arch. Sci. biol., St. Petersburg, t, 1S92, 127; Nxlromonaa Orla- 
Jensen, Cent f. Bakt , II Abt., g2, 1909, 331; not l^ilromonaa Winogradsky, Ann. 
Inst. Past., 4. 1890, 257; ^Hirobacterium CastcHani and Chalmers, Manual Trop. Med., 
1919, 933.) 

Cells rod-shaped. O.Tidize nitrite to nitrate. From I^itin, nitrum, soda; M.L 
nitre; and Greek baKtron, a email rod. 

The typo species is Nitrobacter winogradakyi Buchanan. 


1. Nftfobacter wlnogradskyl Bucli- 
anan. {Hitrobaeler Winogradsky, Arch. 
Sci. blol., St. Petersburg, t, 1892, 127; 
EacleTium nitrobacter Lehmann and Neu- 
mann, Bakt. Diag., 2nd ed., 2, 1809, 187; 
Bacillus ntlTobacler Lohnis, Vorlcsungen 
landw. Bakt , Berlin, 1913, 152; Buch- 
anan, Jour. Bact., S, 1918, ISO; Nilrobac- 
lertum mlrobactcr Caatcllani and Chal- 
mers, Manual Trop Med., 1919, 933.) 
Named for S. Winogradsky, 1856- , the 
Bussian microbiologist, who first isolated 
these bacteria. 

Description taken from Gibbs, Soil 
Sci., 8, 1919,448. 

Short, non-motile rods with gelatinous 
membrane, 0.6 to 0.8 by 1.0 to 1.2 nu- 
crons. Does not stain readily. Gram- 
negative (Omelianski, Cent. f. Bakt , II 
Abt., 19, 1907 , 203.) 

Can be cultivated on media free of 
organic matter. Sensitive to certain 
organic Compounds. 

Washed agar colonies . In 7 to 10 days 
very small, light brown, circular to ir- 
regular colonies, becoming darker. 


Sihea gcl: Colonies snualler but more 
dense than on washed agar. 

Washed agar slant: In 7 to 10 days 
scanty, grayish streak. 

Inorganic solution medium: After 10 
days flocculcnt sediment. Scnsitjvo to 
ammonium mUs under alkaline condi- 
tions. 

Nitrite is oxidized to nitrate. 

Aerobic. 

Strictly autotrophic. 

Optimum temperature 25® to 25®C. 

Source: Soil. 

Habitat: Presumably widely distrib- 
uted in soil. 

2. Nitrobacter agile Nelson. (Cent. f. 
Bakt., II Abt., 85, 1931, 2S7.) From 
Latin o^ife, quick, agile, motile. 

Rods: 0 5 by 0.8 to 0 9 micron, occur- 
ring singly, sometimes in pairs or larger 
aggregates. Rapidly motile with a long, 
thin, polar flagellum often 7 to 10 times 
as long as the rod. (Non-motile culture 
obtained by Kingma Boltjes, Arch, f. 
Mikrobiol., 6, 1935, 79.) Gram-negative. 
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No growth in nutrient’ broth, nutrient 
agar, nutrient or plain gelatin, litmus or 
plain milk, glucose or plain yeast water, 
or on potato. 

Nitrite agar : After two weeks, produces 
semi-spherical, minute, nearly transpar- 
ent colonies. Oxidation usually com- 
plete in 10 to 14 days. 

Inorganic liquid medium containing 
nitrite: Produces uniformly dispersed 
growth. 

Optimum pH 7.6 to 8 6 Limits of 

growth 6.6 to 10 0. 


Temperature relations: Optimum for 
growth 25* to 30®C. Optimum for oxida- 
tion 28*0. No oxidation at 37®C. Ther- 
mal death point C0*C. for five minutes. 

Strictly autotrophic. 

Aerobic. 

Source : Isolated from greenhouse soils 
and from sewage effluents in Madison, 
tVisconstn. 

Habitat: Presumably ividely distrib- 
uted in Goil. 


Genus Vll, Nltrocyslis It. Wtnogradslty, 

(Trans Third Intern. Cong Soil Sci , Oxford, 1, 1035, 139; HitrogloeaH, Winogradsky, 
Comp, rend, Acad Sci , Paris, SOO, 1935, ISSS.) 

Cells ellipsoidal or rod-shaped Embedded in slime and united into compact zoo- 
gloeal aggregates. Oxidire nitnte to nitrate. From Latin, niirum, soda; M.L. 
ni/re; and Greek, kyslis, bladder, M.L. nitric cyst. 

The typo species is Ntlrocystis saretnotdea. 


1. NittocysUs sarclooldes K. Wino- 
gradsky. (.Nilroeyslis B. A., Winograd- 
sky, H., Compt. rend Acad. Sci., Pans, 
SOO, 1935, 188S; NilrocystU and 
Winogradsky, 11 , Trans. Third 
Intern. Cong. Soil Sci , Oxford, /, 1935, 
139; Ann. Inst. Pasteur, S8, 1937 , 336.) 
Prom Latin, sarctna, a packet; M.L. 
Sarcina, a genus; Greek, eidos, form, 
M.L. Sarcino-like. 

Rods: Small rods 0 5 by 1.0 micron 
Celia ellipsoidal or wedge-shaped and 
grouped in sarcina-like packets 

Colonies on silica gel : On the surface of 
gel coated with kaolin the colonies appear 
as small raised amber warts Tlie colon- 
ies grow up to 5 mm in diameter The 
colonies are viscous and sticky when 
young and they become brown with age, 
ahrink, and look like scales and become 
kard like grains of sand. Each colony is 
enveloped in several layers of a thick 
slime which holds the cells together so 
that the entire colony can bo removed 
with a transfer needle. 

Aerobic, 

Source: Activated sludge. 

Habitat: Unknown. 


2. Nitroeystls mlcropunctata H. Wino- 
gradsky. {Niirocyshs "I//", Wino- 
gradsky, !I., Trans Third Intern. Cong. 
Soil Sci., Oxford, 1, 1935, 139; tfitrogloea 
micTopuncteta Winogradsky, H., Compt. 
rend. Acad. Sci., Paris, tOO, 1935, 1888; 
Aon. Inst. Pasteur, 68, 1937, 320.) From 
Greek, mrlros, small, little; and Latin, 
punctatus, spotted; ML. with small 
spots. 

Cells are ellipsoidal rods about 0.5 
micron in diameter which stain poorly 
except at the ends Encased in a viscous 
shme. 

Colonies on silica gel Like N. sar- 
cinotdei except that the colonies are more 
clear and they have a more plastic con- 
sistency. The cells are not held together 
by the slime in the colony as with N. 
sarctnotdes. The capsule is more readi'y 
differentiated in old colonics 

Aerobic. 

Source: Activated sludge. 

Habitat: Unknown. 

Appendix: The following have been 
placed in the Tribe Nitrobacterieae, some- 
times incorrectly so: 

Boefoderma aI6o Winogradsky. (Ann. 
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Inst. Pasteur, BO, 1933, 414 ) From aoU. 
This is the typo species of genus Bado- 
rferma Winogradsky. 

Bacloderma rosea Winogradsky {lac. 
cit., p. 415). Isolated from soil. 

Bacterium nUriftcans Clicster. (Ni- 
tratbildner aiis Northeim, liurri and 
Stiitzer, Cent. f. Bakt , II Abt., J, 1895, 
735; Chester, Ann. Kept. Del. Col Apr. 
E.\p. Sta., 9, 1S97, 94, Bacillus nitrijicjms 
Chester Man Dctcrm Pact., 1901, 239; 
Achromobacler mlrificans Bergey et al., 
Manual, Ist cd., 1923, 137.) From boU. 
Description of this organism was shown 
by Winogradsky (Cent f. Bakt., II 
Abt., 2, 1896, 415 and 449) to have been 
based on impure cultures. 

^ficToderma minultssima Winogradsky. 
From soil. This is the type species of 
genus Microderma Winogradsky. 

ilficrodcrma cacuolata Winogradsky 
(foe, cit.). Isolated from soil 
Ni'rosobaeillus thermophiliis Campbell. 
See Bacillus appendix. 

Ntlrobaeier fiavum Sack. {Cent. f. 
Bakt., 11 Abt., G2, 1924, 20 ) Isolated 
from garden earth See description, 


Manual, 5th ed., 1939,74. lleterotrophic 
and does not belong here (Kingma 
Boltjes, Arch. f. Mikrobiol., 6, 1935, 83). 

Xilrobacler oliffotrophum Bcijerinck. 
(Folia Microbiol., S, 1914, 91 ; Vcrzamcldc 
Gcschriften van M. W. Beiierinck, 5, 
1922, 190.) Isolated from soil. On cul* 
tivation this species lost its autotrophic 
liabtt and became heterotrophic. The 
organism was then called NUrohacler 
■polylrophum Bcijerinck. 

Nitrohacter opaeum Sack {Joe. cit. p. 
21). Source and relationships as above. 
Sec Manual, Sth ed., 1939, 75. 

Jitlrohacler punclalum Sack (foe. cit., 
p. 20). Source and relationships as 
above. ‘ See Manual, Sth ed., 1939, 75. 

A'tfrobac/cr roseo-album Sack {loe. cit., 
p. 17; Senalia roseo-alba Bergoy et al., 
hlanuai, 3rd cd., 1930, 125.) Source and 
relationships as above. Sec description, 
Manual, Sth cd., 1939, 74. 

Nilrosomonas grontngcnsis Sack. 
(Cent. f. Bakt., II Abt., e4, 1925, 34.) 
Source and relationships ns above. See 
description, Manual, Sth cd., 1039, 77. 


TRIBE II. KTOROOENOMOMaDEAE miDRAAf. 

(Jour. Bact., 18, 1929, 370.) 

Short rods, non-motilo or with lophotrichous flagella. Organisms capable of deriv- 
ing energy from o.xidation of hydrogen. They probably grow well on organic media 
without hydrogen, although this h-aanot been shown to be true for all species. 

Genus I. Hydrogenomonas Orla-Jensen.* 

(Cent. f. Bakt., II Abt,, S2, 1909, 311.) 

As the only genus of the tribe, its definition is identical with the definition of the 
tribe. From Greek hydor, water; genos, producing and tnonas, a unit. 

The type species is Hydrogenomonas panlolropha (Kasorer) Orla-Jensen. 


• This group of bacteria is characterized by the ability to grow in substrates contain- 
iog no organic matter and to utilize elemental hydrogen as the source of energy for 
growth. Under these conditions COi is used as the source of carbon. Bacteria with 
similar physiological characteristics but differing in morphology are placed in the 
genera Bacterium, Bacillus and Clostridium. Although other bacteria and even cer- 
tain algae have enzyme systems which can activate hydrogen and reduce COj in the 
process, there ife no evidence that these oiganisms are able to grow in inorganic media 
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Key to the species vf genm HydrogenomoBas. 

A. Not sensitive to high O* concentrations Cwm-th in soiufwm media under 

autotrophic conditions characterized by turbidity without poJiiclc formation. 

1 Ilgdrogcnomonas vtnioir^pka- 

B. Sensitive to high Oj coaccnlrationa Growth in solution media under auto- 

trophic conditions cbaractenzed by peUide adhering to walls of container, 

2 fftfdtogenofwnac ciireei 

C. Sensitive to high Oa concentrations Growth in solution media under aufo' 

trophic conditiona without pelhcle fotroation. 

3 //yefrvffcnomonas fiava. 


1. Hydroge&oiBOoas pantotropba 
(Kascrer) Orla-Jensen {Bacttlus pan- 
tntrophus Kaserer, Cent f Bakt , If 
Abt , IS, 1908. 6SS, Orla-Jcnsen. Cent 

I, BaU., U Abt., 22, 311 ) From 

Greek pintos, everything and irophos, 
feeds onj M.L. omnivorous 

Bods: 0 4 to 0 5 by 1 2 to I 5 microns 
with rounded ends Occur singly, m 
iwirs, and m chains. Encapsulated Ac- 
tively motile by means of a single long 
polar flagsUum,, Oram etam not re- 
corded. Bipolarstaifting in old cultures 

Inorganic solution: When cultii’sted 
under an atmosphere of Oi, COt and 
Ht, the liquid becomes turbid witbeut 
pelUcl© (orrnalion 

Inorganic eohd media When cultivated 
under an atmosphere of Ot, CO» and H,, 
the colonics arc yellow and slimy, and the 
agar plates have an odor rcsenibJ/ng hot 
soapy water. 

Gelatin colonies: Yellow, smooth, 
rarely concentrically ringed or greenish 

Gelatin stab. Growth only at surface 
As a rule no liquefaction. 

Agar colonics Same as on gelatin, 
firconifih, often slimy. 

Broth: Turbiil, gomcwhal stuny, and 
oceasiona) pcllielc 

Milk: No coagulation. A yellow pelh- 
rle forms. Medium becomes eSimy ami 
assumes a dirty flesh color. 

Potato: A foist, yellow, glistening. 

Indole is not formed. 

Hydrogen sul/ide is not formed. 

Nitrile is not produced from nilrnte 

Hoes not net on rarlwhydrafrs. 

Aerobic, 


Optimum temperature 28“ to S0“C- 
Facultative autotroph 
Distinctive characters Develops auto- 
trophically in inorganic medium under an 
atmospheiw of Ht, Qj and CO? Oijdizea 
hydrogen to water and uses COi as the 
source of carbon for growth. 

Source. Isolated from soil near Vienna. 
Habitat. Probably widely distributed 
m soil. 

2 Bydrogenomonag vitrea Niklenski. 
(Jahrb. f uisscnsch. Botamk, 4S, 1910, 
1 13) From La tin cifrei/s, of glass, trans- 
p.arcnt. 

Bods 2.0 microns in length, cells ad- 
hering to each other as by aUrnc Afo- 
tility not observed 
Agaf colonics on inorganic medium in 
prescore of lit, Ot and COt Delicate, 
transparent, with alight fluorescence, and 
yellow center. Surface folded. Do not 
develop readily beneath the surface of 
medium 

Agar «tre.ak on inorganic substrate- 
flainc fts agar colonies evccpt tlial growth 
»3 spn-ading. 

Inorganic liquid medium in presence of 
Iff, 0» and COi’ Pellicle, adherent tn 
wall of tube. Go»jtl development wiicn 
there i« /mm 2 to 8 per cent oxjgcn in 
iho put At Uislwt 0» concentrohons 
l-ood Rpiwth occurs only in asjioci.ation 
with 7 /. ^arn or olher baclcrta, 

Oxidiie.s hjdroKcn to water. 
Sltrmaerophiiie, growing Sii an afmos- 
pWre t>I low r>\>‘Ren tension, not c^c^ cd- 
ing 8 per cent, 
racutUlWe autotroph. 
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Distinctive characters: Grows in sub- 
strates containing no organic matter and 
produces a pellicle. 

Source: Isolated from mud, garden 
soil, pasture land, vegetable mold, and 
peat. 

Habitat : Presumably widely distrib- 
uted in soil. 

3. Hydrogenomonas Aava Niklewski. 
(Jahrb. f. wisscnsch. Botanik., 48, 1910, 
113; emend. Kluyver and Mantcn, 
Antonie v. Leuwenhoek, 8, 1942, 71.) 
From Latin flavus, yellow. 

Bods: 1.5 microns in length. Motility 
by polar flagella. Gram-negative. 

Agar colorues on inoiganic medium in 
presence of IIj, Oi and CO*: Small, 
smooth, yellow, shining, adhering to 
medium. Develop well below surface of 
medium, but growth is paler. 

Gelatin not liquefied. 

Inorganic liquid medium in presence of 
Hj, Oj, and COi! No pellicle formation. 
Good development when there is from 2 
to 8 per cent oxygen in the gas At higher 
Oj concentrations good growth occurs 


only in association with II. vilrea or other 
bacteria. 

Oxidizes hydrogen to water. 

Microaerophilic, growing in an atmos- 
phere of low oxygen tension, not exceed- 
ing 8 per cent. 

Facultative autotroph. 

Distinctive characters: Found singly 
on slides whereas the rod-shaped cells of 
ffl/droffenomonas vilrea tend to cling to- 
gether in masses. Colonics on .agar 
opaque, not transparent. 

Source: Same as //. vilrea. 

Habitat*. Presumably widely distrib- 
uted in soil. 

Appendix: Incompletely described 
species are found in the literature as 
follows; 

Jlj/drogenomonas affilis Niklcwaki. 
(Jubli^umsschrift f. Prof. E. Godlowski. 
Kosmos, Lemberg, 1913; See Cent. 1. 
Bakt., II Abt., 40, 19H, 430.) From 
soil. 

Ilydrcgenomonas minor NiklewskI . 
(Jubli&umsschrift f. Prof. E. Godlowski.* 
Kosmos, Lemberg, 1913; See Cent. f. 
Bakt., II Abt., 40, 1914, 431.) From soil. 


TKIBB I[I. TIIIOBACILLBAE BERQGT, BREED AND UUnRAY. 

(Preprint, Manual, 5tb cd., Oct., 1933, v.) 

Organisms capable of deriving their energy from oxidation of sulfur or sulfur com- 
pounds. Most species do not grow on organic media. 

Genus 7. ThlobaclHus Beijerinck. 

(Beijcrinck, Cent. f. Bakt., II Abt., It, 1904,693; Sulfomonas Orla-Jensen, Cent. f. 
Bakt., II Abt , SS, 1909, 314; not ThiobaciUua Ellis, Sulphur bacteria, London, 1932, 
130; Thiobaeterium Lehmann and Neumann, Bakt. Diag., 7 Aufl., S, 1927, 517; not 
Thtobacierium Janke, Allgemeine Tech. Mikrobiol., I, 1924, 68, Leipzig ) 

Small Gram-negative, rod-shaped cells. Non-motile or motile by means of a single 
polar Qlgellum Derive their energy from the oxidation of incompletely oxidized 
sulfur compounds, principally from elemental sulfur and thiosulfate but in some cases 
also from sulfide, sulfite, and polythionates. The principal product of oxidation is 
sulfate, but sulfur is sometimes formed. They grow under acid or alkaline conditions 
and derive their carbon from carbon dioxide or from bicarbonates in solution; some 
are obligate and some facultative autotrophic. One species is facultative anaerobic. 
From Greek theion, sulfur and Latin bacillus, a small rod. 

The type species is Thtobacillus thioparus Beijerinck. 



FAWLY NITRODACrrEMACEAE 


79 


Key io the specter of genua Tblobaclllus. 

I, Aerobic. 

A. Strictly autotrophic, 

1 . Optimum reacliori for growth close to neutrality. 

1. 7*Ato6(KiYfua (Aioparus. 

2 Optimum reaction for growth pH 2,0 to 3.5. 

2. ThiobaeiUus (Atooiicfans. 

B. Facultative autotrophic. 

3. TAioboctflus novellva. 

4. T'Aio&octffus coproBtreus. 

II. Anaerobic in presence of nitrate. 

5- TAioAociHtM (icntjr//fcans. 


I. Thtobacfllus thioparus Beijerinck 
(Cent. f. BaU , 11 Abt., It, 1904, 603; 
Nathaiison, Mitt. Zool Station Keapcl, 
16, 1002, 655; 5ul/omonos ihxoparva Orla- 
Jensen, Cent. f. Baht., 11 Abt., S2, 1909, 
326). From Greek tAejon, sulfur and 
paro, to make 

Thin, short rods, 0 6 by 1 to 3 0 mi- 
crons. Motile (non-motile culture re- 
ported See Starkey, Soil Sci., S5, 1935, 
1D7.) Gram-negative. 

Thiosulfate medium (liquid)' PcUicle 
consisting of ceils and free sulfur. 

Thiosulfate agar. Colonies small, cir- 
cular, whitish yellow due to precipitated 
sulfur. 

Optimum reaction; Close to neutrality. 

Strictly autotrophic. Derives its en- 
ergy by the oxidation of thiosulfate to 
sulfate and sulfur; also oxidizes sulfur to 
sulfate. 

Aerobic. 

Source; Sea water, river water, mud, 
sewage, and soil. 

Habitat: Presumably widely distrib- 
uted. 

2. ThiobaclUus thloozldaas Waksmaa 
and Joffc. (Jour. Bact , 7, 1922, 239, 
Suljomonas Ihiooxidans lYaksroan, Jour, 
Bact., T, 1922, 616; TAtoAoctmum thiooxy- 
danj Lehmann and Neumann, Bakt Diag , 
7 AuQ., S, 1927, 617 ) From Greek 
Melon, sulfur and M L. to oxidize. 

Short rods: 0 5 by 1 0 micron with 
rounded ends. Occur singly, in pairs, 
or in chains. Motile by means of a single 


polar flagcHum. Gram-negative (Star- 
key, Soil Sci., S9, 1935, 210). 

Thiosulfate agar; Scant growth. 
Nearly transparent colonies. 

Sulfur medium (liquid) : Uniform tur- 
bidity. No sediment or surface growtli. 
Medium becomes very acid (below pH 
10 ). 

Thiosulfate medium (liquid) : Uoiform 
turbidity. Medium becomes acid and 
sulfur is precipitated. 

Nitrogen sources. Utilizes ammonia 
nitrogen but not nitrate, nitrogen which 
IS toxic. Asparagin, urea and peptono 
not utiliecd. 

Temperature relations’ Optimum 28* 
to 30*C. Slow growth at IS* and 37*0, 
Death occurs at 65® to 60*C. 

Optimum reaction; pH 2 0-3.5. 
(Limiling reactions, pH G.O to less than 
pH 0.5.) 

Strictly autotrophic, deriving its 
energy from the oxidation of elementary 
sulfur and thiosulfate, oxidizing these to 
sulfuric acid. It utilizes the COt of the 
atmosphere as a source of carbon. 

Strictly aerobic. 

Distinctive characters- This species 
produces more acid, from oxidation of 
sulfur, and continues to live in a more 
acid medium, than any other living or- 
ganism yet reported, the hydrogen-ion 
concentration of the medium increasing to 
a pH 06 and less. 

Source: Isolated from composts of soil, 
sulfur, and rock phosphate and soils con- 
tumng incompletely oxidized sulfur 
compounds. 

Habitat: Soil. 
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3. ThlobaciUus novellus Startcy. 
(Jour. Bact., 28, 1934 , 365; Jour. Gen. 
Physiol., 18, 1935, 325; Soil Sci., 39, 
1935, 207 , 210.) From Latin novellus, 
new. 

Short rods or ellipsoidal cells: 0.4 to 
0 8 by 0 6 to 1.8 microns. Non-motilc. 
Gram-negative. 

Gelatin stab . Mucoid growth at point 
of inoculation Sub-surface growth 
meager. Slow liquefaction 

Agar plate: Growth slow, colorless, 
moist, raised, circular, 1 mm in diameter. 
Deep colonies tiny, lens-shaped. 

Thiosulfate agar plate: Growth slow, 
becoming white from precipitated sulfur. 
Surface colonics small, circular, moist. 
Crystals of CaSO^ appear throughout the 
agar. 

Agar slant- Growth fairly abundant, 
soft, somewhat ropy, raised, shining, 
moderately spreading; whitish in re- 
flected light, brownish opalescence in 
transmitted light. 

Thiosulfate agar slant; Gronth very 
thin, practically colorless. No sub-sur- 
face growth Sulfur usually precipitated 
as white frosty film on the surface. 

Agar stab - White to crcam-colored 
growth confined close to point of inocula- 
tion Penetrates to bottom of tube. 

Thiosulfate agar stab • No appreciable 
surface growth 

Broth- Slightly turbid. Gelatinous 
pellicle Forms long Btreamcr-Uke 
network extending from surface to the 
bottom Some sediment. 

Thiosulfate solution medium: Uniform 
turbidity. No peiHcIe Whitish sedi- 
ment with thin incomplete membrane 
on the bottom of the flask Reaction 
acid in a few days, changes pH 7 8 to 5 8 
with decomposition of a small quantity 
of thiosulfate. 

Sulfur solution medium of slightly 
alkaline reaction No growth 

Potato slant- Growth linuted, cream- 
colored, moist, shining, slightly brown 

Litmus milk. Slow development of 
slight alkalinity. 

Facultative autotrophic. 


Optimum reaction; Close to neutrality 
(limitii^ reactions pH 5.0 to 9 0). 

Aerobic. 

Distinctive characters; Oxidizes thio- 
sulfate to sulfate and sulfuric acid. Does 
not oxidize free sulfur. 

Source ; Isolated from soils. 

Habitat: Soils. 

4. ThiobaclUus coproUtlcus Lipman 
and McLces. (Soil Sci., 50, 1940, 432.) 
Latinized form of the English word copro- 
li(e, fossil dung. 

L^ng thin rods : 0 1 to 0 2 by 0 to 
8 (may measure 3 to 40) microns. 
Slraighl, S-sbaped, and curved cells. 
Motile by mc.ans of a single i>olar flagel- 
lum 

Peptone soil extract agar : Slight 
growth 

Nutrient solution . Little or no growth. 

Thiosulfate agar- Slow development. 
Produces small, watery colonics raised 
above the agar surface. Colonies have 
been noted which were white from pre- 
cipitated sulfur. 

Thiosulfate solution: Thiosulfate is 
oxidized. Little or no turbidity. No 
pellicle. No sediment. Change in re- 
action from pH 7 6 to 0.1. 

Sulfur medium: Sulfur is oxidized. 
No turbidity. 

Facultative autotrophic. 

Aerobic. 

Distinctive characters: Develops in 
inorganic media and oxidizes thiosulfate 
and sulfur to sulfate. Media with 
slightly alkaline reactions most favorable 
for growth. 

Source; Coprolite rock material from 
Triassic period (Arizona) 

Habitat- Unknown 

5. ThlohaciUus denitrificans Beijer- 
luck. (Cent. f. Bakt., II Abt., 11, 1904, 
597; Sulfomonas denitrificans Orla-Jcn- 
sen. Cent. f. Bakt., II Abt., 22, 1900, 314.) 
From Latin, de, from; and M.L. nitri^co, 
to nitrify 

Short rods, 0.5 by 1 to 3.0 microns long 
Alotilc by means of a single polar flagel- 
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lum (Tiulpanova-Mosaevilch, Aicb. d. 
Sci. Biol., U.S.S.II., SO, 1030, 203). 

Inorgaoic liciuid medium • Growth with 
production of gas, predominantly nitro- 
gen. 

Tliio3\i1IatB agar medium’, Colonies 
tliin, clear, or weaVly opalescent. 

Optimum reaction : Neutral or slighlly 
alkaline. 

Autotrophic, utiltzing carbon from CO», 
carbonates and bicarbonatcs Consid- 
ered to be strictly autotrophic by Licske 
{Ber. d. dcutsch. botan. Gcaell., 30, 1012, 
12.) and facultative by Tjulpanova- 
Mossovitch (foc.ctt.). Beijerinck stated 
{Kott. AVftd. V. Wetenschappen Amster- 
dam, ii, 1020, 890) that nhereas the 
organism developed initially m an in- 
organic medium, it lost the autotrophic 
habit by cultivation in ao organic me- 
dium, 

yacultative anacTobic or even micro- 
acrophiUc. Can live in the absence of 
frcQ Oj in the presence of nitrate. 

Distinctive characters Oxidltcs thto- 
auUalc to sulfate under anaerobic con- 
ditions using nitrate as the hydrogen 
acceptor which is reduced to Nj. Also 
oxidizes BuiUdc, elemental sulfur, and 
dithionatci 

Habitat: Canal «nd river water, salt 
water, soil, peat, composts and mud. 

Appendix; The following species have 
been placed in TAiefcocii/us or arc re- 
garded os belonging to the genus : 

TAtoJ/aciKus concrciitcrut Parkcr- 
(Auilral. Jour. Expor. Biol, and Med. 
Bel., tS, 1915, SI ) From corroded 
concrete sowers. Similar to or identical 


with TAfobaciffus thiooxidans Waksman 
and Joffe. 

TAiobactflus crenatus Emoto. (Proc. 
Imp. Acad. Tokyo, 6, 1929, 149.) Iso- 
lated fram mud of hot spring in Japan 
See description, Mtinusl, 5th ed., 1939, 
&t. Almost identical with Tftiobacifius 
(htooxtdans Waksman and JolTc. 

Thtoftacilfus fobttCas Emoto (foe. 
ei(,p 148). Source and relationships as 
above. See description, Manual, 5th ed., 
1939, 83, 

TAio6ocii{u8 fAemiffantts Emoto 
(Bot. Mflg. Tokyo, 4S, 192S, 422.) 
Source and relationships as above. Sec 
description, htanual, 5th ed., 1039 , 83. 

Tfijobacifhis (rauftfctnft Bergey ct al. 
See /'faroiactenuin appendix. 

TJiiobaciiluj umbonotus Emoto (foe. 
cti., p. 150). Source and relationships as 
above. See descriptioa, Manual, 5th 
ed.. 1939,84. 

Thtoboelrnum begen'ncArf Issat* 
ebenko and Salimowakaia (ilur Mor- 
phologic u. •Physiol, dcr ThionsSurc* 
b.\ktcrien’ {Russian with German 
abstract), IzyicsUa Goaud. Gidrobvol. 
Inst., No 21,1923,61.) From salt seas in 
Russia. Similar to or identical with 
TMotccilfus (Aioparuj Beijerinck. 

rAiofcactmum begerincHit var. jofob- 
«cnti Issatschcnkoand Salimowskaja (ioc. 
eil ). Variety of previously mentioned 
species. 

Tfciohoctcrium notAanionit Issat- 
chenko and Salimowskaja (lac cit.). 
From salt seas in Russia. Similar to or 
identical with Thiohaciffui lAioparus 
Bcitcrinck. 
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FAMILY It. PSEUDOMONADACEAE WINSLOW ET AL. 

(Jour. Bact., S, 1917, 555.) 

Cells without endospores, elongate rods, straight or more or less spirally curved. 
One genus (J/ycoplana) has branched cells. Usually motile by polar flagclLa which 
are cither single or in small or large tufts. A few species are non-motile. Gram-ncga* 
tive (a few doubtful Gram-positive tests are recorded in Pseudomonas). Grow 
well and fairly rapidlj’ on the surface of ordinarj' culture media excepting Methano- 
Tnonas and some vibrios that attack cellulose. They ate preferably aerobic, only 
certain vibrios including Dcsulfovtbrio being anaerobic. Either water or soil forms, 
or plant or animal pathogens. 

Key to the tnbes of family Pseudomonadaceae. 

1. Straight rods. 

Tribe I. Pscudomonadeae, p. 82'. 

2. Cells more or less spirally curved. 

Tribe II. Spirilleae, p. 192. 

TRIBE I. PSEUDOitOSADEAE KLUYVER AND VAN KIEL. 

(Cent. £. Bakt., II Abt., 94, 1936, 397.) 

This tribe includes all of the straight and branching rods of the family. 

Key to the genera of trtbe Pseudomonadeae. 

I. Soil and water bacteria. Few animal and many plant pathogens. Usually 
produce a water-soluble pigment which diffuses through the medium as a 
bluish-green or ycHowish-grcen pigment. 

• Genus I. Pseudomonas, p. 83. 

II. Cells usually monotrichous with yellow non-watcr-soluble pigment. Mostly 
plant pathogens causing necrosis. 

Genus II. A’cnlAomoncs, p. 150. 

III. Soil bacteria uhich oxidize methane. 

Genus III. ilfc/fcanomonas, p. 179. 

IV. Bacteria which oxidize alcohol to acetic acid. 

Genus IV. Acetobacter, p. 179. 

V. Soil and water bacteria known to attack protamines. 

Genus V. Protaminohacler, p. 189. 

VI. Soil bacteria with branching cells. Capable of using aromatic compounds, 
as phenol, etc., as a source of energy. 

Genus VI. iVycoplana, p. I9I. 

Genus I. Pseudomonas ilftjida.* 

(Migula Arb. bakt. Inst. Karlsruhe, i, 1894, 237; Bacterium Ehrenberg emend. 
Cohn, Beitr z Biol d pflanzen, /, Heft 1, 1872, 1C7; BaefriHim Fischer, Jahrb f. 
wissensch Bot ,27, 1895, 139, BacfriniumFischer, litd., 41, ArMro6ac^nniuni Fischer, 
tbtd , 139; Arlhrobacirtllum Fischer, ibid., 139; Bactnnius Kendall, Public Health, 
28, 1902, 484; Bactrillius Kendall, rbtd ; Bacterium Ehrenberg emend. Smith, Bacteria 


• Revised for the 5th ed. of the Manual by Prof. D. H. Bergey, Philadelphia, Penn- 
sylvania, 1937. Further revision for the 6th ed by Prof. R. S. Breed, New’ York State 
Experiment Station, Geneva, New York, with incorporation of the plant pathogenic 
species bj. Prof. Walter H. Burkholder, Cornell University, Ithaca, New York. 
April, igia''. 
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in Relation to Plant Disease, 1, 1905, 171; Denttromonas Orla-Jensen, Cent. f. Bakt., 
II Abt., S3, 1909, 314; Liquidomonas Orla-Jenscn, ttiii., 332; Lamprella Enderlein, 
Sitzber. Gesell. naturf. Freunde, Berlin, 1917, 317; Fluoromonas Orla-Jensen, Jour ’ 
Cact., 6, 1921, 271 ) 

Cells monotrichous, lophotnehous or non-motile If pigments are produced, they 
arc of greenish Kuo, fluorescent, and water-soluble.* Gram-negative except Nos. 
88, 122 and 128. Frequently ferment glucose, sometimes with the formation of 
visible gas. Inactive in the fermentation of lactose. Nitrates are frequently re- 
duced either to nitrites or ammonia, or to free nitrogen. Some species split fat and 
attack hydrocarbons. Soil, water, and plant pathogens; very few animal pathogens. 
Certain salt water species (Nos 5S-64) some of which live in heavy brine are tempo- 
rarily retained in this genus although they produce non-watcr-soluble pigments or 
phosphorescence. From Gr paeudes, false, monas, a unit; M. L. monad. 

The type species is Pseudomonas aeruginosa (Schroeter) Migula. 

Key to the speetes of genus Pseudomonas. 

I. Soil and fresh water forms with a few that are pathogenic on cold or warm 
blooded animals. 

1. Green fluorescent pigment produced, 

a. Gelatin liquefied, 

b. Polar flagellate. 

c. Grow readily at 37*C. Usually bluisb-green. 

1 Pseudomonas aeruginosa. 

2 Pseudomonas jaegen 
cc. Grow poorly or not at all at 37*C. 

d. Milk not coagulated becoming alkaline 

e. Soil and water organisms. Not known to 
digest cellulose. 

3 Pseudomonas fluoreseens. 

4. Pseudomonas vtscosa 

5. Pseudomonas fairmountensis. 

6. Pseudomonas urcae. 

7 Pseudomonas pavonaeea. 
ee. Soil forms that attack cellulose. 

8 Pseudomonas ejfusa. 
ece Pathogenic for lizards. 

9. Pseudomonas repltltiorous. 
dd. Milk unchanged becoming blue in association with 
lactic acid bacteria. 

10. Pseudomonas syncyanea. 
ddd. Milk coagulated. 

11. Pseudomonas sehuylktlliensis 

12. Pseudomonas chlororapkis. 

13 Pseudomonas myxogenes. 

14. Pseudomonas septica 
dddd. Soil form. Action on milk not recorded 

15. Pseudomonas boreopolis. 


• See Tobie, Jour. Boct., 4S, 1915, 459 for a discussion of the nature of 
those pigments. 
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I. Die Polyangiden, Geb. BonilTaegeT, 
Leipzig, 1924 , SG.) 

Etymology; Greek megaloSi 
sporos, Beeil, spore; large spored. 

Sn'arm stage (paeudoplasmodium) :Kot 
described. 

Fruiting bodies; About 80 to 13} mi- 
Crons wide, rounded, cusbion-sbaped, 
dark fiesb color. Spores 2 microns 
Source and habitat : Jahn {loc. e»h),oa 
stag dung near Berlin. 

Illustrations: Jahn (loc. ctl.) Fig. Y, 
ito k,p.87, 

4. Chondrococcus macrosporus Krze- 
micniewskv. (Acta Soc. Bot. Polon!ac,4, 
192G). According to Krzemientewski, 
not to be confused with Zukal’s species, 
Myxacoccui wccrosporKs (Ber. d dcuCscIli 
Bot. GescIIsch., 15, 1S97, 542.) 

Etymology: Greek wofcros, long, large; 
spores, seed, spore; large-apored. 

Sirarmstage (pseudopiasmodj«in):Nbt 
described 

Fruiting bodies; Much Uke Chondro- 
coccus coralloides, dilTering in color and 
in sire of spores. Spores 1 6 to 2.0 
microns. Fruiting body yellow or light 
bronn color, with long branches. 

Source and habitat- Krzcmienicwsfci 
(loc. ci't.), found it firaton leaves, later 
isolated from soil on rabbit dung. 

IHustrations : Krzemiemenski (loc. 
ctl.) PI IZ, Fig. 10. 

5 Chondrococcus blastlcus Beebe. 
(lonaState Col. Jour. Sci , i6, 1041,310.) 
Etymology • Greek Sfasli'^os, budding. 
Fruiting body. Primary; Spherical to 
subsphcncai, usually sessile but occa- 
sionally nith a short stalk or foot; pale 
pink to bright salmon pink; 800 to 000 
microns in diameter. No outer wall or 


primary fruiting body until latter is 
utilized in formation of several secondary 
fruiting bodies. Deep pink to salmon 
pink in color. Variable in gizeandsbape; 
SO to 150 by 75 to 225 microns. No outer 
wall or limiting membrane evident. 

Spores : Spherical, (htck-n-alfed, high!}' 
refractile; 1.2 to 1.4 miemns in diameter 
Held together in the fruiting body by 
the mass of elime. 

Vegetative cells : Long, slender, flexible 
rods, straight or curved to bent, ends 
rounded to slightly tapered, Gram- 
negative. 0.6 to 0.6 by 3 0 to 6 0 microns. 
Usually found in groups of 2 to 12 lying 
parallel on the surface of the slimy 
colony, the group moving as a unit- 
Motile by a crawling or creeping motion, 
no flagella. 

Vegetative colony: Thin, colorless, 
transparent at margin; surface broken by 
many email ridges or veins. Center 
smooth, slightly thicker, often showing 
pale pink color. Fruiting bodies first 
form at or near center, hter distributed 
imgulatly on other parts of cofony. 
Mai^in composed of settve vegefnriw 
cells. 

Physiology: Good growth on mineral 
salt agar to which has been added such 
complfixcarbohydratcsasdulcifol, inuJio, 
cellulose, rcprecipilated cellulose or 
starch; starch hydrolyzed, cellulose »ot 
destroyed appreciably, hfi attlhe^^r 
as both Cand N sources. .Ocstgrow-thon 
suspensions of killed b -torial cells >n 
agar Growth inhibited partially <’r 
entirely by arabmoso, mannose and 
jnaltysc. 

Source: Goat dung and soil, Atnes, 
Iowa. 

Habitat: Soil- Decomposes organic 
matter, especially bacterial cells m 


hmiling membrane evident. Develops 
on sterilized rabbit dung in from 3 to 6 
days at room temperature. Secoadary 
Arising as bud-hke growtii from the 
primary fruiting body. Develops into 
irregularly shaped, finger-, coral- or bud- 
iifce protuberance. Seldom branched; 
occasionally stalked but usually sessileon 


dung. - 

IHustrations : Beebe (loc. cit.) il. 
b-6, pi. IV, Fig. 18. 

0 Chondrococcus ectebtifomis 
(KoOer) Jahn. (J/yaococcus cc«tr»- 
fyrmia Kofler, Sitzber. d. kms. Afca^ 
\Vm., Wien. Math.-Kat. Kfassc, 
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1. Cyste 00 to 170 microns, without definite envelope, in swollen brain-liko 
arrangement 


‘ 6 CAondrococcus cerchriformit. 

2. Cysts 30 to 35 microns, numerous, and embedded in a thick slime envelope 
111 Chondrococeus coralloitlei vsr. 
polycyslu^. 


II. Parasitic on fish. 


7 Chondrococeus eolumnaris 


1 Chondrococeus coralloldes (Thax- 
tcr) Jahn (.l/yiococcua coraHoides 
Thaxter, Hot- Gai., 17, 1802, 401; .l/yxo- 
coccus di 5 «ta/!« Quehl, Cent f Bakt., 
II Abt., IG, 1000, 18 (pro parte); Myio- 
coccus claratus Quehl, ibid ; ,1/yzoeoccus 
polyeyslus Kofler, Sitzbcrg. d. kals 
VS'iss.NVien Mat. -Nat Wasac, 122 Abt , 
1913,865 (pro parte)\ Myxoeoecus enguus 
Koflcr, ibid , 807 (pro parle); Chondro- 
eneeus pofyeyttut Krretnienicnaki, Act 
Sloe Ikit I’oloniac, 1920, -10 ) 

IltjmoloKy Greek loroKion, coral, 
ridos, like 

H'^nnn atage (paeudeplaamodium) 
llod luas'cs pale pinkish, thin, rod* 
Blender, curved •! to 7 by 0.4 microns 
Itcadily ruUitAto<l on lichens and on 
intato agar 

Pniiling l«dics' Very variable in 
dhspe, usually mtli rounded coraldike 
pnlcc^scs, fccumlicnl or upright, wme- 
tiines nith finger like outgronths or 
niund<vl «>ii9triction.s, iLsuaUy small, 
alomt CO microns In diameter, protuber- 
niiecs 20 to 30 microns wide, light ro*c 
to flesh cnlof Pporvs 1 to 1.2 microns 
J.-ilin euneluiles that the gpeeies segre- 
psted by Quehl and bj Koflcr arc *»l 
ssnclal rank onlj KrzcmienicHaki 
( 1020 ) regsnl" Chondrococeus pofyeyrtoi 
(Ivofler) Krrciidenicwski m a distinct 
gpeeies 

{kmree and habitat’ Tliasicr (1592), 
inieonnion in .\nieriea.on lichens Very 
cfTonjin in Kurope. Jahn (1921), rr!a- 
lively cnno'.nn On dung nf rabbit, bare, 
Itor-es, clrcr, old liark and old licbens 
G'>al durg from I.ap!,snd and Italy. 
Kefler (1913).dur/gof field mice, liomea, 
hafe3i.g''»t»,ri.'ea.'tddcer. Knemieniesf 
gVi (1927), common In Polish Boll. 


Illustrations Thaxter (IS92, loc- cit.) 
PI 21, Figs. 29-33. Quehl (1900, loe. 
cit.) PI 1, Figs 1 and 9. Kofler (1913, 
loc ci< ) PI- lrFig.4, PJ 2,Fig.9. Kric- 
micnicwski (1920, loc ci7 ) PJ. II, Pigs. 
15-18. Jahn (1921, toe. at.) Fig. Y, 
p 87. 

In. CAon/frococcu* corra/loideg %ar. 
cloratua varies from Chondroeoeeus eoral- 
loides in having fruiting bodies Fimpic 
or branched rather than constricted or 
jointesi. 

lb. CAondrofOccus eorralloides var. 
polvei»*t«* varies (tom CAondrococeut 
eorallotdes, in having its fruiting bodies 
simple swellings or “cyst heaps" rather 
than branehci), and in lx ing recumbent 
rather than erect 

2. Chondrococeus eirrhosus (Thattcr) 
Jahn. (.1/ jiroeoecus cirMosug Thatter, 
Dot Cai , !3, 1897. 409, Jahn, ncitrSge 
tur l>otnni<chen Protistnlogie I. Die 
Iblynngiden. Ceb Borntraeger, Iciprig, 
1921, 200 ) 

Kt)n»olc^* Modern Ixitinfnim Greek 
cirrAos, tan ny 

Sivartn stage (ps^udoplaimndium): 
IIckIs 03 by 2 to 5 micro 

Fruiting boilies Klongate, upright, 
thickene<n»el(iw, slender al«% e, rvtendeil 
toaroundeiliwint,£0 to lOOmicron-s lorg, 
20 microns in dianictrr at bi«c, light n^i 
to fiesh.«>lored Fporos alnut 1 micron. 

Simrec and habitat : Tliaxter (l<v. ci'f.), 
once only on grouse dung,Ma»s. 

Illustrations 'n-.arler (fee cil ) IT. 
31. rigs 25-27 

3 Cheadrococtua taegtlotpcrut Jahn. 
tfleilfSge sur botaniMhen Protblokyde. 
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Etymology t Greek dtsicos, a quoit, dis- 
cus; Latin formts, shape. 

Swarm stage (pseudoplasmodium): 
Rods 0.5 to 0.6 by 2 to 3 microns. 

Eruiting bodies; Cysts digk-shaped, 
crowded, sessile, attached by a more or 
less ragged scar-like insertion, or in 
masses. Cysts yellowish when young, 
when old dark orange-yellow, about 35 by 
10 microns. Cyst wall distinct, thin, be- 
coming very slightly wrinkled. Spores 
irregularly spherical, embedded in vis- 


(1027, loc. «(.), rare in Polish soils. 

Illustrations • Thaxter (loc. cit.') PI. 27, 
Figs. 10-21. KracmieniBwaki Acta Soc- 
Bot. Poloniae, 4, 1920, PI. 11, Figs. 
81-22. 

2. Anglococcus cellulosum Misbustin. 
^lierobioJogi', Moscow, 7, 1933, 427.) 

Etymology : Modem Latin cellulosum, 
cellulose. 

Fruiting body : Regularly rounded (less 
frequently extended or angular), 20 to 
160 microns in diameter; yeWow or pink 
in color, to drabbvshnhenold. Encysted 
cells surrounded by a colorless cyst wall 


or envelope. Usually 1 to 3 short stalks 
or cjratophorcs up to 10 microns high. 
Within outer nail are numerous cysts 
containing resting cells (spores). Cysts 
have regularly rounded form; unpig- 
mented to yellow; 5 to 15 microns in 
diameter, average 6 microns. Number 
of cysts in fruiting body increases with 
age. 

Spores: Cocci (term used is sboitened 
rods) Combined into globular oggrega- 
tiona easily broken up. Size not given. 

Vegetative cells ; 0.4 to 0.5 by 1 5 to 
2.0 microns. Cell contents pigmented 
gray, and of indefinite outline (?). 

Vegetative colony : Fairly rapid groa tb 
on cellulose with silica gel. Colony has a 
yellowish cast. Reaches diameter of 
1 5 to 2.0 cm after 6 days ivith esnter 
yellowiah-pink and margin tinged light 
pink. Surface moist. Fruiting bodies 
more numerous .at center, but distributed 
over entire area. Fruiting bodies do not 
noticeably protrude above the surface 
of the colony. 

Physiology ; Cellulose attacked but not 
completely destroyed. Lower ^bers re- 
main intact, but on treatment with hot 
soda solution they fall spart 
Habitat: Soils. 


Gcmxs /V. Sporocytophaga 5fantcr. 

(Jour. Bact., 1840, 629.) 

D.agM.8: Spherical er ellipsoidal microeysls formed loosely ia mBses of slime 
imong the vegetative ceils. Fruiting bodies absent. m c-it 

Etymology; Greek spores seed, spore; iytos hollow place, cell an p ? 

The type species is Sporocylophojo loyiowaoidM (Krsemienieoska) Slo . 

Key to tfie species o/ genus Spotocytophags- 


I. Microcysts spherical. 

A. Does not utilise starch. 


B. Utilizes starch. 

11. Microcysts ellipsoidal. 


2. ^porMylophaga conffregala. 

3. SpoTOCUiophaga eUipsospora. 
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Abt., 1913, SCO; Jahn, BeUragc *ur 
botanischen Protiatologie. I. Die Polyan* 
giden, Gcb. Borntracgcr, Leipzig, 1921, 
EC.) 

KtjTnoIogj'. Latin cerebrum, brain; 
Jormis, shape. 

Swarm stage (pscudaplasmodlum): 
Hnds4 to 12 microns. 

Fruiting bodies: About 1 mm long, 
clumped masses with swollen upper 
surface, bram-likc, violet rose.oflcnlcad- 
gray Cjsts 100 to 170 microns, without 
slime envelope Spores 1.1 to 1 C int* 
crons Jahn (foe. cit.) suggests that this 
may be Arcftonyi'um gtphyra 

Source and habitatiKoflcr (!oc cit ),on 
hare dung in the vicinity of Yienn.a 

Illustrations: Kofler (foe. eil ) PI 2, 
Figs 7 and 8. 

7. Chondrococcus columnsrls (Da>is) 
Ordaland Uiicker. (flaeiffus cofumnoris 
Davis, Bull. U. S. llur. Fisheries, SS, 
1023, 201, Ord.sl and Rtickcr, Proc S»c. 
L^per. Ihol and Med , SG, 19U. 18. nl«o 
sec Fish and Uuckcr, Trans. Amor Fish 
Soc , 7J, 1911 in prc*s; Cytopkaga rofum* 
nnrts Carnjobst, Jour Pact , ^3, 1915, 
113) 

Ftymologj*. From Latin cofimmari*. 
rising in the form of a pillar. 

Vegetative cells: FIcMhle, weakly 


refractive, Gram-negativc rods, 0 5 to 
0.7 4 to 8 microns. Creeping motion 

observed on solid media, and flcrlng 
movementa in Iiciuids. 

Spores (hiicrocyst8).0 7 to 1.2 microns, 
spherical to ellipsoidal, occurring on 
both liquid and solid media. 

Physiologj" Growth best on 0 5 to 
0 9 per cent agar with 0.25 to 0 50 per 
cent Bactotryptone at pH 7.3. Colonics 
on tryptonc agar j cllow, flat and Irregu- 
lar. Fdgeunevenwith swarming appar- 
ent Gelatin lupicricd rapidly. Xo in- 
dole. No reduction of nitrates. Starch, 
cellulose and agar not attacked. Sugars 
not fermenteil, but glucose oxidiziil. 

Fruiting bodies on agar not deliques- 
cent, and surrounded by a firm mem- 
brane. A peculinr type of fruiting body 
formed m liquid media, ^\'llcrc organ- 
isms arc In contact with infected ti*sues 
or with scales, produce columnar, some- 
times brancheil, fruiting bcxlies in which 
typical spores (microcysts) develop In 
7 to 10 days. 

Source an«l habitat; First (fe«erllic<f 
as cause of haetcrial di«ease of warm 
water fishes (D.axis, loe. al ) and later 
m fingerlings of the cold water blue 
black salmon (Onrorrfiync/iM* nrrto). 
Tfan«roi«'ible to salnmnid fishes. 


Cenus ///. Angiococcos John. 

(Beitr'igenirl’rotistologic I Die Polyangiden.Geb llomtraeger.lx'ipzig, I'.»2I,89 ) 
.V segregate from Myioeoecue Thaatcr 

Diagnosis Fruiting Iswly mn*istiiig of iimrerous mund (di»k "hapesl) rysta, rjat 
wall thin, spores within. 

Kiytnologj- Greek angton, ae«sel and Jlolto*,rore«» (ball) 

Tlie type sf'eeies i<t .tfijinoKcu* difci/emt* (Tliaater) J.shn 

Key la the $peeiet vf gf'tue Angtococcus. 

V (') fls jell.jw to ilaik orange yellow , ili«lc shape*!, 35 microns In ihimeter 

1 .IngiACiN’cui •/iffi/ormii 

It rolorless to yelkin , round, up to 15 riirnms In iban.eter. 

2 .Inyiececem ceffuf lun. 


I Anclecoeeut cSltcUormlt (TJuater) mr I•»t4n»sel.en Pnul<tf>VT:ie I. l)i« 
Jthn (Ifyns-rvcv* diiej/e-mii Tliaater, Ddyaf gidrn, Geb K>mlraeter, l^iptig, 
IV, t . Gsi . Sr.r«t, <12, Jahn, llnlrag^ I'Cl.vo ) 
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(Cent. f. Bakt., I Abt., Orig., 9G, 1925, 
42G.) From sea water. 

Spirochaela minima Dobell. {Dobell, 
Arch. f. Protistonk., 26, 1912, 117; not 
Spircchacia minima PcltU, Contribution 
A I'fitmlc des SpirQchiitidt53, Vanvea, II, 
1928, 187 (Treponema minimum Bcaure* 
pairO'Aragao and Vianna, Mem. Inst. Os- 
waldo Cruz, S, 1913, 211}.) One of tbe 
gmaUest known Spirocftecta, 0.5 by 2 0 to 
2.5 microns. From water of the river 
Granta at Cambridge, Similar to Sptro- 
chaela Julgurans. 

Spirochaela riraz (Dobell) Zuelzer. 
(Treponema vivax Dobell, Arch. f. Pro- 
tistcijk., 26, 1912, 117, Zuelzer, 1925, in 
Prowazok, Ilandb. d. path. Protoz., S, 


1931, 1CC9.) From fresh water of the 
river Granta at Cambridge 

SptVocAacle AocAti Trevisan. (Spiro- 
chactc dea Wollsleincr See, Koch, in 
Cohn, Beitr. z. Biol. d. Pflanzen, 2, Heft 
3, 1877, -120; Trevisan, Batter. Ital., 1879, 
20; Spirillum hochii Trevisan, I generi e 
Ic specie delle Batteriaeee, 1889, 24.) 
From nnfer. 

Spirochacte jcAroclcrt Cohn. (Jahres- 
bcr. d. Schlcs. GescIIch. f. ISS3, 108‘, 
quoted from Schroetcr, in Cohn, Kryp- 
tog. Flora V. Schlesien, S, 1, ISS9. 168; 
Spirillum echroeieri Cohn, quoted from 
DcTont and Trevisan, in Saccardo, Syl- 
logo Fungorum , 8, 1 8S9 , 1007.) Similar to 
Spirocknele eohnii. From cellar walls. 


Genus II. Saprosplra Gross. 

(Rlitthoil Zool Stat. zu Ncapel, 20, 1911, 190.) 

Spiral protoplasm without evident a-rial filament. Spirals rather shallow. Trans- 
verso markings or septa (?) seen in unstained and stained specimens. Penplast 
membrane distinct. Motility active and rotating. Free-living in marine core. 
The type species is Saprospira grandis Gross. 


1 Saprosplra grandls Gross. (M»l- 
tcil. Zool. Station zu Noapel, 20, 1011, 
290 ) From Latin, great. 

Cylindrical, 1 2 by 80 microns in 
length, with obtuse ends 
Spiral amplitude is 24 microns. 

IVavcs large, iac<?nst.aDt, shallow, ir- 
regular, 3 to 6 m number, sometimes al- 
most straight. 

Axial filament absent. 

Cross-striations present. 

Membrane distinct 
Division transverse 
Flexible, clastic 
Crista absent. 


Source Founil in intestinal tract of the 
oyster. , . 

Habitat. Free-living in foramimferous 
sand. 

2. Saprosplra punefa Diinitwff. 


(Jour. Bact., 12, 1026, 246.) From IaUd, 
pitted. 

Large spirals; 1.0 by 86 microns with 
pointed ends. 

The spiral amplitude is 4 to 8 microns. 

The average number of tu^-s is 3. 

Axial filament absent. 

Cross-striations present. 

Membrane distinct. 

Division transverse. 

Source* Found in oysters. 

3 Saprosplra lepta Dimitroff. (Jour. 
Baet , 12, 1926, 144.) From Latin, small- 

Large spirals ; 0.5 by 70 0 microns, with 
pointed ends. 

The spiral amplitude ranges from 5 to 
13 microns. 

The spiral width varies from 1 6 to 4.» 
microns. 

Theaverage numberof turns is 6. 

A-yiftl filament absent. 

Cross-striations present. 
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1. Sporocytophaga myxococcoldcs 
(Krrcmicnicwska Stanicr. (5pjrocfcocta 
cyJophopa llulclivnaon atid Clayton, 
Jour. Agr. Sci., 9, 1019, 150; Cyto~ 
phaga tnyxococcoides Krzcmienienska, 
Arch Mikrohio!., i, 1933, 400; Cytophaga 
globulosa Stapp and Bortcls, Cent f 
Bakt., II Abt., 90, 1934, 47, Cytapkaga 
hulehinsonii Im^^cnecki and Solntacva, 
Bull. Acad Sci. U.SS.n., Ser. Biol, 
No 0, 103C, 1129; not Cytophaga hvtcktn- 
torn Winogradsky, Ann. Inst. Pasteur, 
iS, 1929, 578; Stanicr, Jour Baet., 40, 
1910, C30) 

EtyTiiology . Modem I^atin from generic 
name Myxoeocciis, and eidoj, like 
Vegetative morphology.FlcxiWc, singly 
occurring rods, 0 3 to 0 4 micron wide 
at the center, tapering to Iwth ends. 
I,cngth 3 to 8 microns acconiing to 
Krremicnienska (foe ctl), 2 5 to 5 
microns accortling to Jensen (Proc Linn 
Sor N So Wales, ffj, 19-10,517) Maybe 
straight, licnt, U-shapod or S-sh-sped 
Show creeping motility (Stapp and 
Bortcls, foe cit ) Stain poorly with 
ordinary aniline dyca; "ith Giemsa’s 
slam, the young cells arc colored uni* 
fomily except for the tips As the toils 
shorten nn<i sw cll to form miemcyst*, the 
chromnlm l>ecnmes concentrated ami 
motes toaanl the ecnlcr of the cell, 
generally In the form of two parallel 
liands (Krzcmicnienska, .\cta Soc Bot 
1\)1 ,7,1930,511). 

Micmcjsts’ Spherical, U to 16 
nuemns in diameter, eovered nitli a 
sheath of mucus. .kccordioR to Kric* 
inicnlcwska (1930, foe cil ), germination 
IS lij emergence of the ahorlcndl rcxl 
from the shealh, followed bj elongation; 
according to St.spp and Bortels (loc ctl ) 
and Imtcnccki and Sclnticva (foe cil ), 
by a pimple elorgaikm of the entire 
micmcjpt 

Growth vs strictly tojvf.netl lortUutosc 
Ov mineral pa!t«-«Ui-a gel plalea mvrresl 
with filter paper, yclliw, gluteninc. 
phghtly tr.ueilagiiyvus patches ar« pro- 


duced after a few days. The color 
gradually assumes a light brownish tinge 
on aging. The filter paper in these 
regions is eventually completely dis- 
solved and the patches become Irans- 
lucent. 

Ammonia, nitrate, asparagin, aspartic 
acid and peptone can serve as sources of 
nitrogen (Jensen, loc. eit.). 

Strictly aerobic. 

Optimum temperature 2S to SO'C. 

Source: Isolated from soil. 

Habitat: Soil. Decomposes cellulose. 

2 Spofocytophaga congregata Fuller 
and Norman. (Jour. Bact., 45, 1913, 
5G7.) 

Etymology: I.jitin conyrfi 70 , to as- 
semble. 

Vegetalive cells nre long, fletuous rods 
with pointed ends, 0 5 to 0 7 by 5 5 to 
$0 microns. Creeping motility on solid 
surfaces. 

Spores (microcyats) : Spherical, 0 7 to 
1 1 microns in diameter. Usually occur 
in locatued regions within the colony. 

Growth on starch ngar is smoky. Inter 
turning yellow Colonies arc irregularly 
round, slightly concave Edge la smooth 


cclU gather into groups and in these 
regiona a large number of spherical 
spores arc found. 

Growth on rcllutose dextrin ftgar is 
pale; colonics arc am.all nod concave. 
Hollowing s>I the ftgar is limited to the 
area of colony gni w t h 

Oluco'C, galactose, larlo-'c, nwlto-c, 
sucrose, arabinosc, calcium gluronatc, 
■(arch, cellulose dextrin, pectin, and 
hcmicellulosn arc utilirtxl. I'dicr paper 
IS ivot attocknl 

.Vmmonitim, niinitc, and i>cptone are 
■uilaldc nitrogen source 

Indo'c not fontir*!. 

Nitrites noi products! ffo-v nitrates 
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kaiserl. Gcsundhcitsamlc, SO, 1900, 379; 
Bcrgey ct al., Manual, lat eel., 1923, 423.) 
From of a mussel. 

Spirals: 0 5 to 3.0 by 10 to 60 inicit>QS, 
round in section with blunt ends, the 
one being slightly more pointed than the 
other. 

They have a ridge or comb running 
along one side but no terminal filaments. 

Cross-strlations distinct. 

The chromatin granules are grouped 
in fours. 

An undulating membrane can I>c dem- 
onstrated. 

Source : Found In the intestinal canal 
of the scallop (Pccicn yaco6ocirs). 

Habitat : From the crystalline style of 
molluscs. 

Append!* j Additional species whichap- 
pear to belong in this genus arc : 

Crigtisptro acuminata (SchcIIack) 
Ford. (Spirochaelo actiminala Sehcl- 
lack, Arb. kaU. Gcsundheilsamtc, SO, 
1900, 379, not 5pirocfiae(a acurntnofo 
Castcllani, Bnt. Med. Jour, 2, 1905, 
1330} Ford, Textb of Bact., 1927, 939.) 
From the ciystaUine stylo of a moWttsc, 
Tapes lacia. 

CrisUspira cQrdu-papilloai (Schellack) 
Ford. iSpirochaeia cardii-paptllost 
Schellack, .\rb kais. Gcsundbeilsamte, 
so, 1909, 370, Ford, Te\lb. of Bact , 1027. 


fluid of an echinoderm, A«lcn‘as rubens, 
in the North sea. Average length G3 
microns. Named for the place where (he 
investigation was made (Helgoland). 

Criatispira inlerrotjCLlionis Gross. (Mit* 
theil. Zoo\. Station zu Neapel, SO, 1910, 
41.) From the intestinal canal of the 
scallop, Peclen jaccibatvs. 

Crialispira limae (Schellack) Ford. 
(Spirachacla hmae Schellack, Arb kais. 
Gesundheitsamte, SO, 1909, 379; Ford, 
Textb. of Bact., 1927, 939.) From the 
crystajfine styles of mojlusos, Lima 3pp. 
Similar to CrisUspira balbtanii. 

CritiispSTa macirac (Frowstefc) Ford. 
(Spirachacla maclrae Prowarck, Arch, /. 
Whiffs- u. Tropenhyg., I4, 1910, 297; 
Ford, 7e.\tb. of Fact., 1027, m) Kmc? 
ibc digestive tract of a shellfish, lifaetra 
sufcalon'o. 

Cnstispfro mina Dimitroff. (Joun 
Bact , IB, 1926, 159.) Found in oysters. 

Criatispira modiolae (Schcilack) N^u- 
chi. (^piVocAoefn niodiofae Schellack, 
Arb. kais. Gc8Undheitsamte,5t?,I909,3r9; 
Noguchi, Jour. Exp. Med., S7, 1918, 5S3.) 
Found in mussels and oysters. 

Cristispiro ostreae (&he)Jack) Negu* 
clii. (Spirochacta oslreae Schellack, Arb 
kais. Gesundheitsamte, SO, 1909, 3^1 
Noguchi, Jour. Exp. Med., 27, 1918, 5S3 ) 
From the crystalline style of the oyster, 
Oslrccc edulis. Identical with CnstispiTd 


939. ) From the crystalline style of a 
mollusc, Cardium papillosum 

Crialispira chamae (Sclicll.ack) Nogu- 
chi (Spirochacta chamac Schellack, 
Arb kais. Gesundheitsamte, SO, 1900, 
379; Noguchi, Jour. Exp. Med , S7, 1918, 
5S3.) From the crystallino styles of 
molluscs, Chama spp. 

Cnstispira gastrochaenae (Schellack) 
Ford (i$pjrocAae/o gasirochaenac Schcl- 
lack, Arb. kaig. Gesundheitsamte, SO, 
1909 , 379; Fo>-d, Textb. of Bact , 1927, 

940. ) From a shellfish, Oostrochaena 
dubia. Constant length 29 microns 

Crtslispira helgolandtca Collier. 
(Cent f. Bakt.. I Abt. Ong., SO, 1921, 
132.) Found three times in the body 


anodonlae Gross. 

Crialispira pachelabrae de Sfello. 
(Compt. rend. Soc. Bioh, Paris, 84, 1921, 
241.) From the digestive tract of a sbell- 
fiah, Packelabra moeslra. 

CnsfJspiVa pareida Dobell. (Arch, f- 
Protistenk., se, 1912, 117.) From the 
co^tallinc style of a mollusc, Fcn«s 
(JJerctni) castra, in Ceylon. The s^“' 
cat Crtslispira known — 0.4 to 0 5 by 20 to 


nicroDs. 

Wstfsptra peciinis Gross. (AfJtt ' 
1 St3.*uNcapel,iO,im41.) 
digestive tract of a 6C.anop, Fce en 


balbianit Gross. 

Cristtspira polyiorae Mcsnil 


and Caul* 
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Membrane distinct. 

Division transverse. 

Source : Found in oysters in Baltimore, 
Maryland. 

Appendix: The following species lave 
been placed In this genus. 


Saproipira flixuotd Dobell. (Arch. f. 
Protistcnk 1012, 117.) IsoLatcd once 
from water of the river Granta at Cam- 
bridge. 

Saprospira nana Gro«s. (Mitthcil. 
Zool. Sla. ru Xcapcl, SG, 1011, 18S.) 
From foraminiferous sand. 


Genus ///. Crlstlspira Gros$. 

(MUlheil. Zoo\. Stai. lu Xcapcl, SO, 1910, 41.) 

Flexuous cell bodies in coarse spirals, 2S to 120 microns in length. Charactcriied 
by a crista or thin membrane of varying prommcncc on one side of the body extend- 
ing the entire length of the organism. Cross-striations. Actively motile, P’ound 
in the intestinal tract of molluscs. 

The type species is Crirb'rpira bol&ianti (Ccrles) Gross. 


1. Crlstlspira balblanU (Certes) Gross. 
{Trypanotoma bal6ianu' Cortes, Hull. 
6oc. Zool. de France, 7, iSS2, 317; Spiro- 
cheefa fcallnanu Swcllcngrcbcl , Ann Inst 
Post., St, 1907, 502; Spi'rocliocte bal&inni'« 
IJorrcl and Cemovodeanu, Compt. rend 
Soe Iliol., Paris, OS, 1907, 1102; Gross, 
Cciit.f mkt .IAbt..Orig ,CS, 1912,90) 
Cjlmdneal: 1 0 to 3 0 by 10 to 120 
microns, nith obtuse ends 
Spiral amplitude is 8 microns. Spiral 
depth is 1 0 mterons. Waves 2 to 5. 
rometimea more, large, Irtegular, 
sb.nllow. 

Axial fil.amcnlabvnt 
Croa^ striations present 
Membrane distinct 
Hexible, rLaslic. 

Cri«ta present, a ridge-lihr membmio 
tu.aV.itig one to t*ai complete turn* 
Terminal spiral filament absent 
Highly motile end portion absent 
Stains, evil membrane bckairs like 
chitin or ciUin subst.anee .®l.ains »i*»ht 
by Giemsn’s miluflon, and light gray by 
iron bemotoaybn. 

Tr>i**in ibiT'^lion: Membrane resist- 
ant, cfuwand »t nations diwppear. 

Kile mlt (10 iwr cent ) . Cnsta quifVly 
dis'S'tirs 

rMponin (10 j«-r rent) . CfiitA !«-oi»nv» 
f.l'rdlsr, lien indistir.el. 


Source* From the cry'stalline aljle of 
oysters. 

llabiint: Parusilic in aUmentary tract 
of shell-fisli. 

2 Crlstlspira aBcdontac (ICcysselits) 
Gross {Spirochacta anoilontae Keyase* 
lit<,.\rb.A d Lniserl. Gcsundhei(.s.amtc, 
«,190C,5t»;Gross,Cent f.Kakt ,IAbt., 
Ofig , CS, 1912, f09 ) From M I, , mus- 
Ms 

OS to by 41 to 88 microns with 
elx-atply pointed ends, (httetied and 
pi>««cssinc an umlulating membrane. 
Tlic periplast is fibrillar in npjtraranee 
and there is a dark granule nt each end 
of ibe imduLating inembrane. The chro- 
in.atin naaterial is distributed In the form 
i>f globules or rloiigateil landt. 

1/irge epiriU Theaieragc widthof the 
spiral Is 2 nurrun* The airrage waie 
length IS S microns 

Tl«e nuiutier of romplete turns ranges 
from 5 to 11 

Habitat, i'ound in the erj sulline style 
of fresh uater iiiuswN, .tnoi/onfa 
and .! al»> in intestiaal tract 

of osrters 

3 CtlitUpIra pinnie (Gander) IVerger 

rtal I’einder.Oni 

f lukt . I \lii . Ong , .tr, lOTK, 4TI; 

A>irev»»/'i pinn-ic S-KelUek. Arb. a d! 
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TAMILY II, TREPONEMATACEAE SGHAUDINN. 

(Deutsche med. Wochnschr., SJ, 1905, 1728.) 

V 7 ■ '“"Ser forms doe to incomplete 

t delayed division. Protoiilaam with no obvious structural features. Some may 
show terminal filaments. Spirals regular or irregular, llcxible or comparatively rigid 
beme visible only with dark field illinulnation. Parasitic on vertebrates with few 
exceptions. Some pathogenic. Alany can be enUivated. 


Key to the genera o//amRi» Treponemataceae. 

I. Stains easily with ordinary aniline dyes. 

Genus I. Sorrelia, p. 105S. 

II. Stain with difficulty except with Giemsa’s stain and silver impregnation. 

A. Strict anaerobes. 

Genus II. Treponema, p. 1071. 

B. Aerobes. 

Genus III. ieplospiVa, p. 1076. 


Genus /. BorteUa* Sweltengrchel. 

(Sn'cUengrcbel , Ann. Inst. Past., 21, 1907, 5^', Spitosehaudinnia Sambon, in Man- 
son, Tropical Diseases, August, 1907, ^3, Cacosptro Enderlcin, Sitzber. Ges. Naturf. 
Freunde, Berlin, 1917, 300 j EntomospiVa Enderiein, »6td.j SpiVonemo Bcrgey et ahj 
Manual, Ist ed., 1923, 424; not Sptronemo VuiUemin, Compt. rend. Acad. Set. Paris, 
t^O, 1905, 1607 ; Sptroc/iac(a Gieszciykiewicz, Bull. Acad. Polonaise d. Sci. et Lettres, 
Cl.Sci.Math.otNat ,S4r B, 1939,24.) 

Length 8 to 16 microns Coarse, shallow, irregular, with a few obtuse angled spirals. 
Generally taper terminally into fine filaments. Stain easily with ordinary aniline 
dyes. Refractive index approximately the same as that of true bacteria. Parasitic 
upon many forma of animal life. Some are path<^oic for man, other mammals anJ 
birds. Generally hematophytes are found on mucous membranes- Some are trans- 
mitted by the bites of arthropods. 

The type species is BoTrehc ansenna (SahharoC) Beigey et a\. 


1, Borrella anserlna (Sakharoff) Bcr- 
gey et al. (iSptroc/iaefa ansenna Sak- 
haroff, Ann. Inst Past , J, 1891, 6A4; 
iSpfrifJim anscrum (sic) Sternberg, Man. 
of Bact , 1893, 499; 5p»rtll«m ansertnum 
Mae6, Traitd Pratique de Bact , 4th cd., 
1901, 1000, Spirochacfc arwenna hlac£, 
tbtd.; Spirosc/ioudtrtma ensertno Ois- 
tcUani and Chalmers, Man. Trop Med., 
2nd ed , 1913, 403; Spironema ansenna 
Noguchi, Jour. Exp. ^^ed., £7, 1918, 584; 
Bergey et a!., Manual, 2nd ed , 1925, 435, 
Treponema anserina Noguchi, in Jordan 
and Falk, Newer Knowledge Bact and 
ImmuQ., 1928, 45G.) From Katin, per- 
taining to geese 


Synonyms : iSptrocAacla moreliouJi 
Nuttall, Epidemiol. Soc., I/>ndon, 2^, 
1904, 12 (Spirille de K poulc, Jfarchout 
and Saiimbeni, Ann. Inst. Past., 17, 1993, 
569, Spirochaeia galUnarum Stephens 
and Christopher, Practical StudyofSfs- 
laria and Other Blood Parasites. Liver- 
pool 1905; Borrelia gallinaTum Swcllen- 
grcbci. Ann. Inst. Past., SI, 1907, 623; 
Spiroehaete gelUnarum Lehmann 
Neumann, Bakt. Diag., 4 Aufl., - '• 
623; fifptroncma gallinarum Gross, Cent. /• 

BakUlAbt.. OTk.,CS,m2,f.^P>r^' 

schaudinnia marchouxt Castcll.*ini and 
Chalmers, Man. Trop. ?fcd.. “r/v 
1913, 403; Spironema marchoiuito. 


•Purlher ravisiim of the genus by Prof. fticty Moo«>"“ 

P. Q , Canada, April, 19«. Reviewed by Dr. Gordon t. JJavn, run. J 
Laboratory, U.S.P.H.S, Hamilton, Montana. 
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lery. (Corapt. rend. Soc. Biol , Paris, 
79, 191C, lllS; Cnstispirella polydorat 
Hollande, Compt. rend Acad Sci Paris, 
172, 1921, 1696). From amanne annelid, 
Polydora Jlaia. 

Crislisptra pusilla (Sclicllack) Ford. 
(Spirochacta puatlla Sclicllack, Arb kais 
Gesundheitsaintc, SO, 1009 , 379; Ford, 
Tc\tb of Bact, 1927 , 910 ) From the 
digestive tract of a mussel, Anodon/o 
mufabifia 

Crtslispira saiicauae (Schellack) Ford 
(Spirochaela saztcai-ac Schelbck, Arb 
kais Gesundheitsamlc, SO, 1909, 379, 
Ford, Textt- of Bact., 1927, 940 ) From 
the crystalline style of a mollusc, Sait- 
eaia arelica 

Cnstiipira tpievUfera (Schellack) Di- 
mitroff. ISpirochaeia «pictdi/ero Schcl* 
lack, Arb. knis Gcsundheitsamtc. 50, 
1909, 379, Dimitroff, Jour Bact , 12, 
1920, 157.) Found in mussels 

Criitisptra tapttoi (Schellack) Cross 
{SpxTOchaeta lapeio$ Schellack, Arb 


kw. Gesundbeitsamte, 50, 1909, 379; 
Gross, Cent. f. Bakt , I Abt., Grig., 6S, 
1912, 81.) From the crystalline style of 
a mollusc. Tapes deeussata. 

Crtslispira tenua DimltrofT. (Jour. 
Bact., 12, 1926, 160.) Pound in oysters. 

CrijfispjTO tenerts Dobell. (Quart. 
Jour Microsc Sci , London, Si, 1910- 
1911, 507 and ibid , S8, 1911, Part 3 ) 
From a clam, T'enus (Sferelrix) eatlra, in 
Ceylon Identical nith Crislispira bal- 
btanti Gross. 

Crtslispirella eaviae Hollande. 
(Compt rend Acad. Sci , Paris, 172, 
1921, 1693 ) From the intestine of a 
guiocapig. Probably a protoroan. Evi» 
denlly the same as I/elieonema (see ap- 
pendix to Borrefia) Both Crtsfispirilla 
polydarae and Crtslispirella canoe have 
characlcristics at variance nith accepted 
ideas of epiroch-aetes. 

Spiroehaeta salents Fantliam, (Ann. 
Ttop. Med and Parasitol., 5, 1911, 479.) 
A parasite of a mollusc, Solen ensis. 
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bb. Non-motile. 

c. Grows readily at 37®0. 

^ 16. Pseudomonas smaragdina. 

cc. Grows poorly or not at all at 37“C. 

aa. Gelatin not liquefied. 

b. Polar flagellate. 

c. Ginn- readily « 37“C. Ueually bluish-green. 

18. Pseudomonas oleovorans. 

19. Pseudomonas tnco^niVa. 

20. Pseudomonas convexa. 

re „ 1 m-tdeMergiu 

CC. Grow poorly or not at all at 37'’(y'^ 
d. Afilk not coagulated, r' 

Pseudom^as putida. 
f ‘ scissa. 

p^l^Tnonas oralis. 

‘ “^cudomonas slrialo. 
dd. Milk deniirificans. 

^Obted. 

bb. Non-motile. I ^7. Pseudomonas solanioUns. 
c. Grows poorby ,, 

not coagulated. 

2. Greeo fluorescent pigmer/ ^8. Pseudomonas eiscn6er?». 

a. Gelatin liquefied. produced or not reported, 

b. Polar flagellat/g 

c. Grow p<f ^ 


suga.- 

•t 

dd 


fSorJy or not at all at 37*’C. No visible gas from 


cc. Acid a] 
turc 

d. 


iltapid reduction litmus. Putrid odor. 

( 29. Pseudomonas puirefaciens. 

•L Slow reduction litmus. Alkaline. 

30. Pseudomonas mephitica. 

31. pseudomonas geniculala. 
s^Acid coagulated. 

32. pseudomonas fragi. 

jjd visible gas from glucose. Optimum tempera- 
7. variable. 

.. Litmus milk reduced and alkaline. 

33. Pseudomonas nebulosa. 

^tmus milk acid coagulated. 

34. Pseudomonas coadunata 

35. pseudomonas mullUlriala. 

36. Pseudomonas punctata. 

37. Pseudomonas kydrophila. 

38. Pseudomonas ichthyosmta. 
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Textb. of Bact., 1927, 955; Spiroehaeta 
gallinae Ford, idem; Treponema galhn- 
arum Noguchi, in Jordan and Falk, Neixcr 
Knowledge Bact. and Immun , 1928, 161 ; 
Treponema marekouxi Gay ct al , Ap;nts 
of Disease and Host Resistance, 1935, 
1077). The cause of Ecplicaemia in 
chickens. 

Spirockaeta jranufosa peneirans Bal- 
four, Jour. Trop. Med and Ilyg , 10, 1907, 
153 {Spiroschaudinnia granulosa Balfour, 
Jour. Trop Veter., Calcutta, 6, 1910, 309; 
Spironcma granulosa Ford, Textb of 
Bact , 1927, 957) From spirochetosis of 
fowls in Sudan. 

Spiroehaeta nicoffei Brumpt, Bull Soc 
Path. Exot , S, 1909 , 2S5 and/or Pr<5cia 
dc Parasilol , Paris, Ist ed , 1910 (Galli- 
Vaferio, Cent f. Bakt , I Abt , Orig , 
60, 1909, 189 and 61, 1912, 529 ; Spironema 
ntcoffei Ford, Textb of Bact , 1927, 958; 
Treponema nicoUci Gay ct al , Agents of 
disease and Host Resistance, 1935. 1077) 
From spirochetosis of geese in Tunisia 
5ptroeAas(a netsuzt Brumpt, Dull Soc 
Path. Exot , g, 1909, 2So (Sptroschaudm’ 
nia neveuxit Castellani and Chalmers, 
Man Trop. Med, 2nd cd., 1913, 401; 
Spironema neretijri Ford, Textb of Bact , 
1927, 95S, Treponema neveuti Gay ct al , 
Agents of Disease and Host ncsistance. 
1935, 1077). The cause of foi>! spiroche- 
tosis in Senegal 

Spiroehaeta gallinarum xar Arrcditario 
Neumann and Major, in Lehmann, 
Med Atlantcn, //, 1914, 270 A North 
.\fncan strain of fowl spirochetosis 

Borreha pullorum lledowili, Aincr 
Jour Med. Tochnol , S, 1930, 91 From 
diseased chicken.s 

Spiroehaeta anatis Parrot, Bull Soc 
Path. Kxot , IS, 1920, 017. Pathogenic 
for domestic ducks in Algcri.a. 

Morpholog)’ . 0 25 to 0 3 bj- 8 to 20 
microns, nvcmging about 1 spiral per 
micron. 

Actively motile, with Ia*lung move- 
ments 

Plains rc.adilj' with aniline djes and 
Gicmsa’s stain 


Cultivation : Can be cultivated m 
Noguchi's ascitic fluid-rabbit kidney 
medium 

Immunologj': Antigenically distinct 
from species found in mammals. 

Arthropod vectors : Transmitted by the 
bites of ticks (Argas perstcus, A. winia- 
tus, A. rejiexus and Ormlhodoros mou- 
bala ) 

Pathogenic for birds but not for mam- 
mals. 

Source From blood of infected geese, 
ducks, fowls and vector ticks. 

Habitat The cause of spirochetosis of 
fowls 

2 Borrella recurrentls (Lcbert) Bcrgey 
et al (Obermeier, Berlin klin. lYoch- 
schr., 1873, 152; Protomyeetum reeurrends 
Lcbert, Zicmssen’s Handbuch, 2, 1S74, 
207; 5pir<»cliatl6 obtrmeteri Cohn, Boitr. 
t Dioi d Pllanzcn, ;, Heft 3, 1875, 190; 
SptrtUum ohcrmeieri Zopf, Die Sp.alt- 
pilzc, 3 Aufl , 1855, 71 ; Spiroehaeta o5cr- 
meien Migub, in Engler and Prontl, Die 
naturl. Pfbnzcnfam , 1 , la, 1895 , 35; 
Spiroehaele recurrenhs Lehmann and 
Neumann, Bakt. Di-ig., 4 Aufl , 2, 1907, 
021; Spiroehaeta recuTTtnlis Castellan! 
and Ciinlmcrs, Man. Trop Med., Ist ed., 
1910, 305; Spironema recumnlis Gross, 
Cent. f. Bakt , I All , Orig , CS, 1912, 85; 
Spiroschaudinnia rectirrenlu Castellani 
and Clialmcrs, Man Trop Med, 2nd cd., 
1913, 39S, Spironema ohermcitri Park and 
IVilliams, Pathogenic Microorganisms, 
Cth od , 1917, 513, Caeospira rreurrenhs 
nndcTlcin, Sitiung^ber d Cev>llsch. 
aaturf. Freunde, 1917,313;Frfporiemarc- 
currenlia Brumpt, Nouveau TrnitO do 
Mcdccine, Paris, 4> 1922, 50^, Treponema 
obrrmcieri Bnimpt, thid ; Caeospira ober- 
meieri Fndericin, Baktcricn-Cjclogcnic, 
1925, 251 , Bcrgey ct al , Manual, 2nd ed , 
192S, 433, Spiril/ujn rfeurrrnhs Ford, 
Textb of Bart , 1927,9JS,5plr{>♦fA(lI/dln- 
nlao0rrmrlm Ford, i5it/.) From I/itin, 
recurring 

Cjlitidricnl or slightly fhttrned, 02o 
to 0^ by 8 to 10 microns, with jioinlcd 

ends. 
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Spiral amplitude 1.5 microns. 

Spirals large, vr&sy, inconstant, about 
S in number. 

Terminal finely spiral filaments 
present. 

Iliglily motile end portion absent. 

Motility: By active cork'Serew motion 
without polarity. I.ashing movements 
common in drawn blood. 

Stains with common anilino dyes. 
Gram-negative. Violet with Giemsa's 
stain. 

Biiff salts GO per cent) : Disintegration 
complete. 

Satxmin (10 per cent): ImmobiUted in 
30 minutes, then broken up in a fcwiioura. 
In some a skeletal structure remains. 

Cultivation • Can be cultured in ascitic 
or hydrocoe! fiujd to adneh a piece of 
slenle rabbitkidncy i8a<L<lod. Optimum 
reaction pH 7.2 to 7.4. 

Immunology : Scrum does not a®lu- 
tifwte Ilorreiia duUom. 

Accidental and experimental transmis* 
slon by conjunctival sae and skin ebra* 
sions. 

Disease in experimental animals (small 
rodents after monkey pas&agc) mild. 

Arthropod vector. lx)usc {PedicvHu* 
fiuma?ms) which exhibits normal trans- 
mission from the IGlh to the 28th day. 
Found in the bed-bug (C-tmex icetufaruts) 
and thk$, but not trsnsmitied by them. 
No evidence of hereditary transmission 


tpironema duiloni Duboscq and Lebailly, 
Cfempt. rend, Acad. Sci., iSi, 10i2, C62; 
^p/ri?#fAauAnnta dutloni Caslellani and 
Chalmers, AJsn. Trap. Med , 2nd ed., 
1013, 309; Trcponemct duitoni Brumpt, 
Nouveau Traitd de M^decine, Paris, 4, 
1922, 497; Cacospira dutioni Endorlein, 
Bafctcricn-Cycli^enie, 1925, 254; Bcigey 
et a!., Manual, 2nd ed., 1925, 431.) 
Named for Dutton, who discovered this 
organism. 

Morphology: Similar to Borrelia recur- 
Tenth. 

Cultivation; Growth occurs under 
anaerobic conditions in scrum water, 
hydrococl or ascitic fluid to which a piece 
of sterile rabbit kidney is added. 

Immunologj': This otganistn is snfi- 
genicalJy distinct from other causes of 
relapsing fever. 

Pathogenic for mice and rats. Disease 
in small rodents and many other etperi- 
mental animals very scs'orc 

Arthropod vector: This species is 
transmitted to man through the bite of 
the tick (Ornt’l^odoros motthala) by fecal 
contamination of the bite. In the t«k 
the or^nisxn goes through some granuls' 
tion or fragmentation phenomenon, the 
iwturc of uhicb is not understood 
Ilcrcditary transmission to at least the 
third generation of the tick. Not traas- 
milled by the louse. 

Habitat: The cause o' Central and 


in the louse. 

Habitat- The cause of European re- 
lapsing fever. Tranamissible to man, 
monkeys, mice and rats. 

3. Borrelia duttonll (Navy and Knapp) 
Bergey et al. (Dutton and Todd, 
British Med. Jour., S, 1905, 1259; Sptnl- 
ium duUoni Novy and Knapp, Jour. 
Infect. Dis., S, March 18, 1906, 296; 
Sptrochaclo dultom Breinl, Lancet, 
1, June 16, 1936, 1690; Sptrachaele 
duUoni I^ohmann and Neunwnn, Bakt. 
Diag, 4 Aufl-, 5, 1907, 623; Spironcma 
didfont Gross, Cent. f. Bakt, I Abt , 
Orig-, C5, 1912, 94; Spirachaeta Micro- 


South African relapsing t ; er. 

4. Sorrella kochll (Novy)BeJSeyetal. 
(Sphechaeta kochiHovy, Proc Path.Soc- 
Philadcl., N S. SO, 1D07, I; Spirockaih 
nssi Nuttall, Jour. Boy. lost. Pub. 
Health, London, SS, 191^. SS5; 
schawSinma rossti Castclkini and CMl- 
mera, Man. Trap Med., 2Qd ed.. 

400* Spironcpia kocldi Noguclu, Oaur. 
Exp- Med > S7, 191S, 5Si: Treponema 
koehi Brumpt, Nouveau Trait5 de MWe- 
cine. Paris, 4. 1922, 437; Treponema 
Bnimpt. thid.', Bergey et al.. Manf'> 
2ud ed., 1925, 434; Borrelia wst Stcio- 
bttus. Insect Microbiology, 1946, 4o..; 
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Named for Koch, who first observed 
spirochetes in East African relapsing 
fever. 

Morphology . Similar to that of Dorr*lta 
recurrenta. 

Cultivation Same as for Borrelia re- 
currenfis. 

Immunology : Antigcnically distinct 
from both ^orrefia recurrentia and B. 
dutlonii. 

Pathogenic for mice and rata 
Arthropod vector No record. 

Habitat : The cause of African relapsing 
fever. 

5. Borrelia novyl (Sehcllack) Bergey 
et al. (Spirochactc from relapsing fever, 
Norris, Pappenheimer and Flournoy, 
Jour Inf. Dis , S, 1906, 206, Spfrochoela 
notiyi Sehcllacl., Arb. kaiscrl. Gesund- 
hcitsamte, iT, 1907, 190 and 3M, 5p«r<*- 
nemo nfli’y* Gross, Archiv f. Protistenk , 
14, 1912, 115; iSpiroscAaudinnia nocy» 
Castcllani and Chalmers, Man. Trop 
Med., 2nd ed , 1913, 400; Treponema 
novyt Brumpt, Nouveau Traitd de Mtfdc- 
cinc, Pans, 4, 1922, 603, Cacojpira notyt 
Endcrleio, Baktcricn-Cyclogenie, 19^, 
251; Bergey ctal., Manual, 2nd ed , 1923, 
431 ) Named for Novy, the Amcncan 
bacteriologist 

Morphology Similar to that of Dorrtba 
reeurrentii. 

Culli''ation‘ Same as for BorreUa re- 
eurrentit 

Immunology . Antigenically distinct 
from other rclspdng fever organisms 
Pathogenic for monkeys, white rats 
and white mice. 

Arthropod vector. Unknown 
Habitat" Bccovcrcd from a patient in 
Bellevue Hospital, New York Origin 
of infection unknown 

C Borrelia berbera (Scrgenl and Fo- 
ley) Bergey ct al {Spiroehaita berbera 
Sergent and Foley, Ann Inst Past , tf, 
1910, .'137, SpiroJcAaiKlinnio berbera Cas- 
tellanl and Clialincrs, Man. Trop MmI., 
2nil ed , 1913, 402; 5pironmo berbera 


Noguchi, Jour. Exp. Med., S7, 1918, 5S4, 
Spiroehaeta berbera Kolle and Iletsch, 
Exper. Bakt. u Infekt., G Aufl., i, 1922, 
811; Treponema berberum Brumpt, Nou- 
veau Traitd de Mddecine, Paris, 4i 1922, 
49G, Bergey ct al., Manual, 2nd ed., 1933, 
435.) Named for the Berbers, a tribe of 
Northern Africa 

Morpholep : More tenuous than other 
relapsing fever organisms, 0 2 to 0 3 by 
12 to 21 microns. 

Cultivation: No record of its cultiva- 
tion. 

Immunology: Antigenically distinct 
from Borrcfio recurrenlij. 

Artliropod vector: Possibly carried by 
the louse (Pedieulus cesUmenh). 

Source* Found in c.ascs of relapsing 
fever in Algiers, Tunis and Tripoli. 

Habitat: Cause of relapsing fever In 
North Afnca. Is virulent for monkeys. 
Produces non-fatal infections in rats and 
mice 

7. Borrelia carterl (Mackie) Bergey et 
al. (Spiroehaeta carferi Mackie, Ann. 
Trop Med and Parasitol., /, 1907, 157 
and Indian Med. Gaicttc, 44i 190S, 370; 
^Tpiriffum corteri Macktc, Lancet, 2, 1007, 
833, according to Ford, Textb. of Ilact., 
1937, 930; iSptroscAaudinnta corfert Cu- 
tcUani and Clolmcrs, Man. Trop. Med., 
2nd cd , 1913. 401; Spironema corfcri 
Noguchi, Jour Exp Med , 57, IDIS, 5St; 
Treponema carteri Brumpt, Nouvwiu 
Ttoi 16 dc MWecinc, Paris, 4i 1923, 497, 
Bergey ct al , Manual, 2nd cd , 1923, 
435 ) Named for Carter, who in 1S79 
described this organism in the blood of 
pevtients with Indian relapsing fever. 

Morpholmty: Similar to Borrelia ber- 
bera. 

Cultiiation Not recorded. 

Immunology: Probably a distinct spe- 
cies A succession of distinct serological 
types oeeurs mill the rebp^s in a single 
infection (Cuniunghani ct al., Far lost- 
cm Assoeialinn of Tropical ^^cdIe^n/*, 
Tol yn, 1923; Indian Journal of Medical 
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Research, 2 £, 1934-1035, 105 and 505: 
ibid., 24, 1937, 571 and SSI). 

Arthropod vector: Carried by either 
Pedictilus vesiimenti or Cimex rolundalus 
or by both. 

Habitat ; The cause of liitiian relapsing 
fever. Transmissible to monkeys, mb- 
bita, rats and mice 

8. Borrelta thellerl (Lavcran) Bergey 
et al. (Spirochaeia tkeileri Laveran, 
Compt. rend. Acad. Sci., Paris, tS6, 
1903, 939; Spiroschaudinnia ihetleri Cas- 
teliani and Chalmers, Man. Trop IMed., 
2nd cd., 1913, 401, jSpironcmo ihci/m 
Noguchi, Jour. Exp Med., ^7, 1918, 584; 
Beigcy et al.. Manual, 2nd cd., 1925, 435; 
Spirillum ikeilert and Spirochocle theileri 
Pettit, Contribution i I’fitudo des Spiro- 
ch^tid4s, Vanves, 11, 1928; Treponema 
theiUri Noguchi, in Jordan and Falk, 
Newer Knowledge Bact. and Immun., 
1928, 461 ) Named for Theiler, who 
discovered this organism in 1002 In 
Transvaal, South Afric.a 
Morphologj'. 0 25 to 0.3 micron by 20 
to 30 microns with pointed ends. 
Cultivation. No record 
Immunology . Is distinct from the spe- 
cies infecting man. 

Arthropod vector. Transmitted by the 
tick {Rhipiccphalm decoloralus) 

Source • Blood of cattle. 

Habitat* Blood of cattle and other 
mammals in South Africa 

9. Borrelia gloaslnae (Novy and 
Knapp) Bergey et al {Sptnlhm gloset- 
nae Novy and Knapp, Jour. Inf. Dia., S, 
1906, 3S5; Spirochaeia glossiriae Cos- 
tellani and Chalmers, Man Trop. Med , 
Ist ed., 1910, 310, Spirosckaudtnnia 
glossinac Castellani and Chalmers, ibid., 
3rd ed., 1919, 454; Spironema glossinae 
Bergey et al., Manual, 1st ed , 1923, 426; 
Bergey et al , Manual, 2nd cd , 1925, 435, 
Eniomospira glossinae Enclerlein, Bak- 
terien-Cyclogetiie, 1925, 25-1; Treponema 
glossinae Ford, Textb of Bact., 1927, 


988.) Named for the genus of insects, 
Ghseina. 

Morphology: 0.2 by 8 0 microns, oc- 
curring singly, gometimes in pairs. Gen- 
erally 4 spirals. Shorter, narrower and 
has more turns than has Rorrrb'a rrewr- 
reniia 

Habitat: Found in the stomach con- 
tents of the tse-tse fly ((7fos?ina pal- 
palfs). 

10. Borrelia buccale (Steinberg) 
Brumpt. {Spirochaeia buccahs Stein- 
beig, 1^2, according to KofTmann and 
PnjMazefc, Cent. f. Bakt., I Abt,, Grig., 
41, 1905,819", Spirochaele cohnii Winter, 
Die Pihe, 1879, 61; (?) J/i'crospiVa hue- 
calis Lewis, The I.ancet, 1884, quoted 
from Schroeter, in Cohn, ICryptog Flora 
V. Schlcsien, S, J, 1S89, 159,' Spirochaele 
buccalis, quoted from Sehroeter, idCd, 
1C8; Spirillum eohnii Trevisan, I gencri 
e !c specie dellc Batteriacee, 1SS9, 24; 
5pinH«m buccale Macd, Tralt4 Pratique 
do Bact , 4th ed., 1901, 3062; Spirochaeia 
inaeguali* Gerber, Cent. f. Bakt , I Abt., 
Orig., 55, 1910, 60S; Spirochaeia «ndu- 
lala Gerber, »dcr>i; Treponema buccale 
Dobell, Arch. f. Protistenk , SG, 1912, 
117, 5’pironcmc buccale Gross, Cfent. f. 
Bakt , I Abt., Orig., 55, 1912, Si; Spiro- 
sckaudtnnia buccalis Castellani and Chal- 
mers, Man. Trop. Med . Srd ed., 1019. 
450; Brumpt, Nouveau Tmit4 de M4de- 
cine, Paris, 4, 1922, 495; rrcjjcmrma jn- 
aeguate Brumpt, tbid.; Treponema tns- 
dulatum Brumpt, ibid., 514.) From 
Latin buccalis, buccal. 

Morphology' • 0 4 to 0 9 by 7 to 20 mi- 
crons. The largest of the mouth spiro- 
chetes. 

MotiJityr .Ictivo, serpentine, rotating 
and flexuous. 

Staining: Stains 'ttith aniline dyes and 
is violet with Giem5.a’a stain 

Cultivation: Has not been obUsined m 
pure culture and probably docs not gn)» 
m any medium tried to date. _ 

Habitat: Zn normal mouths and invades 
formed lesions of the respiratory mucous 
membrane. 
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U. Borreliavlncentll {Blanchard} Ser- 
gey et al. (Sptrockaela vineenli Blan- 
chard, Arch. f. Protistenk , tO, 1906, 129; 
SpiTOchaeta schaudmni Prowazek, Arb. 
ka>serl. Gesundheitsamte, £3, 1907, 23; 
Spirockaete plaul-vincenti Lehmann and 
Neumann, Bakt. Diag , 5 Aull , 2, 1912, 
579, iS;)troscfiaudtnnia vincentt Castcl- 
lani and Chalmers, Man. Trop. Med., 
2n(l ed , 1913, 402, Spiroschauclinma 
schaudinnt Castellan! and Chalmers, 
idem, Spironema ttncenii Park and 
Williams, Pathogenic Microorganisms, 
6th ed , 1917, 506; Treponema vtncenii 
Brumpt, Nouveau Traitd de Mddeclne, 
Pans, 4, 1922,514; Treponema sckaudmni 
Brumpt, idem; Bergey et al., Manual, 
2nd ed , 1925, 435.) Named for Vincent, 
the French bacteriologist. 

Morphology . 0 3 by 8 to 12 microns, 3 
to 8 irregular shallotv spirals. Stains 
easily n ith the common aniline dyes and 
is Gram-ncgativc 

Motility Has a rapid progressive and 
vibratory motion 

Cultivation Can be cultivated under 
anaerobic conditions. Cultures may 
show long forms with only a writhing 
motion. 

Not pathogenic for laboratory animals. 

Habitat . Found on normal respiratory 
mucous membrane and is associated with 
a fusiform bacillus (rusobartmum 
pfoidi'i'incenlO in Mneent’s angina 

12 BorrelU refrlngens (Schaudmn 
and Hoffmann) Bergey ct al OSpiro- 
ehatla refringens Schaudinn and Hoff- 
mann, Arbcitcn kaiscrl. Gcsundheits- 
amlc, £!, 1905, 52S; Spirochaela rc/nn- 
{jens HnfTmann and Prowarck, Cent f 
Bakt.. 1 AM , Grig ,4/. 1900, 712;. Spiro- 
nrmo refnngens Gross, Arch f Protis- 
tciik , H, 1912, 115, SpiroscAaudinnia 
rrfnngrne Caslollani and Ch.almcrs, Man. 
Trop Med., 3rd ed., 1919, 459; Trepo- 
nema refringent Castellani and Chalmcnr, 
tWd., 461; Bergey cl al , Manual, 2nd 
ed , 192.*>, 430 ) Prom Ijitin, refractive- 

Morphology: 0 A to 0 75 by 6 to 20 mi- 
crons. Spirals are coarse and shallow. 


Spirals are generally smoothly rounded 
and regular, tapering towards the end 
into a fine projection Stains easily by 
common dyes In stained specimens the 
spirals appear irregular 
Motility. Active serpentine and rotat- 
ing motion with marked flcvion 
Cultivation. Uncertain 
Ritliogenicity None. 

Source Found with Treponema palli- 
dum in some cases of syphilis as orig- 
inally described by Schaudinn 
Habitat* Genital mucous membranes 
and necrotic lesions of the genitalia of 
man. 

13. Borrelia hyos (King and Drake) 
Bergey et al. (Hog cholera virus, King 
and Bacsiack, Jour Inf Dis., IS, 1913, 
39; Spirochaela cuts King, Baeskack and 
Hoffmann, Jour. Inf. Dis., IS, 1913, 235; 
not Sptrochaela sufs Bosanquet, Spiro- 
chetes, Saunders, 1911 , Spirochaela hyo$ 
King and Drake, Jour. Inf. Dis , 16, 1015, 
54 .Spirancma hyos Bergey ot a! Manual , 
Isl cd , 1923, 420, Bergey ct al , Alanual, 
2nd ed , 1925, 436; Spironema suie Ford, 
Texlb. of Bact , 1927, 950 ) From 
Greek, hog 

Morpholog>* . 1 micron by 5 to 7 microns 
Distinctly shorter and thicker than other 
members of the genus 
Motility Active spinning motion, 
spirals fixed. 

Cultivation Grows under anaerobic 
conditions in the presence of tissue. 

Habitat . Pound in the blood, intestiiul 
ulcers and other lesions of hogs suffering 
from Itog cliolera 

14 Borrelia hermsi (Davis) Steinhaiu. 
{Spirochaela hermst Davis, Amcr. Assoc. 
Adv. Pci • Pub No 18, 1912, 10; Stein- 
liaux, in'wet Microbiolog}*, 19tC, 45-3 ) 
Investigations by D.avis (foe cii ) indi- 
cate tliat c.acb ejiccica of Omitkodoros 
that is a relap«ing fever vector carries a 
epiroebete that is tick-bast spofific and 
that this host speeific relationship offers 
a more accurate approach to the differen- 
tiation of relapsing fever spirochetes 
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tban any of the several criteria pre- 
viously used. 

This was shown to be the case for 
Borrelia hermsi and Dorrtha ■parkeri. 
For this reason no attempt is made to 
describe the morphology and other char- 
acters of the relapsing fever spirochetes 
of North and South America. 

Borrelia /lermsi is transmitted by 
OmithodoTos hermsi. 

A cause of relapsing fever in the West- 
ern part of the U. S. A. 

15. Borrelia parkeri (Davia) Stcinhaus. 
(Spirochceto parkeri Davia, toe. ctt.; 
Steinbaus, loc. cil.) 

Transmitted by Ornilhnodoros parkeri. 

A cause of relapsing fever in the West- 
ern part of the U. S. A. 

16. Borrelia turlcatae (Brumpt) Stein- 
haus (Spirochaela turicatae Brumpt, 
Comp. rend. Soc. Biol , Paris, IIS, 
1933, 1369; Steinhaus, loc. at.) 

Transmitted by Omtlkodoros turteala. 

A cause of relapsing fever in Mexico, 
Texas and nearby areas. 

17. Borrelia venezuelensls Brumpt 
{Treponema veneeuelcnsis Brumpt, Nou- 
veau Traitd de MMecine, Faria, 4, 1921, 
492; Brumpt, tbid , 495; Spirochaela x-en- 
crucfensis Pettit, Contributions il’jEtudc 
des Spiroebdtid^s, Vanves, £,W2S, 295 ) 

Transmitted by Ornxthodoros rudis 


Appendix; Many of the species in- 
cluded in this appendix are so inade- 
quately described that it is not certain 
that they belong in this group. 

Sorreha phaffcdenis (Nogurhi) Bergey 
et al. {Spirochaela phagedenis Noguclii, 
Jour. Exp. Med., 16, 1912, 261; Spiro- 
schaadinnia phagedenis Castellani and 
Chalmers, Man. Trop. -Med., 2nd ed , 
1913, 403 ; Treponema phagedenis Brumpt, 
Nouveau Traitd de Mddecino, Paris, 4, 
1922, SII ; Spironema phagedenis Bergey 
et al., Manual, 1st ed., 1923, 426; Bergey 
et al., Manual, 2nd ed., 1925 , 435.) 
From phagedenous ulcer. 

Ifelieonema pt/rphoron SchoJer. 
CCent. f. Bakt., I Abt., Orig., JS8, 1937, 
342.) From human blood. Pathogenic. 

f/elieonema micenfi SanarelH. (Ann. 
Inst. Past., 4lt 1927, 701.) From the in- 
testine of a guinea pig. Shows stages be- 
tween spirochetes and fusiform bacilli 
(See HIndle, Med Rrs Council Syst. of 
Bact., 8, 1931, 130 ) 

Aficrospironema merlangi Duboseq and 
IiebaiJly. (Compt. rend. Acad. Sci. 
Paris, 184, 1912, C62 ) From the whiting, 
Merlaagus merlangus. May be a syn- 
onym of jSpiVochae/a gadi. 

Spirillum gondii NicoHo. (Nicolie, 
Compt. rend. Soc BioK, Paris, 65 , 1597, 
213; Spirochaela gondi Zuelrcr, 1925, in 
Prowazek, Handb d. path. Proto*., 5 , 
1931, 16S0.) Found in the blood of a 
rodent, Ctenodaclylus gor< ’i . Not patho- 


(0. venesuelensis). 

A cause of South American relapsing 
fever. 

Brumpt (Precis de Parasitologic, 3rd 
ed., Paris, 1936) regards this species as 
identical with Borrelia neolropicalte 
(Bates, Dunn and St John) Steinhaus. 
(Treponema neotropicahs Bates, Dunn 
and St John, Amer. Jour. Trop. Med , 
1, 1921, 183, Sptrockacia neolroptcalts 
St John and Bates, Amer. Jour- Trop. 
Med , S, 1922, 251; Steinbaus, loc al.'. 
Transmitted by Ornitkodoros xenezwlen- 
SIS A cause of relapsing fever in 
Panama, 


genic. Aasoclated with a piroplasnu 
Probably not a spiroche‘ • 

Spirillum fafapict Laveran. (laveran, 
Bull. Soc. Path. Exot., J, 190S,^I4S; 
Spirochaela lalapici Zuelzer, 1925, m 
Prowasck, Handb. d. path. Proto*., 5, 
1931,1633; iSrpironemo lalapia (sic) Ford, 
Textb. of Bact., 1927, 964.) From the 


lod of a shark. 

ipirillum pilheci Thirouv and Du- 
iger^. (Thiroux and Dufourgert, 
mpt. rend. Acad. Sci. Paris, 

; ^pirocAacfo pilheci Zuelzer, 192o, jn 
,wa*ck, Handb. d. path. Proto*.. 5- 
1, 1676; 5pironejno pilheci rora, 
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Tcvtb. of Bact., 1927, 901.) From the 
blood of an African monkey, Cereoptlfce- 
CU3 pafaj Pathogenic for monkeys, rats 
and field mice. Closely related lo J?or- 
rclia dufJonit 

Spirochacla abongtnalis Clcland 
(Cleland.Jour.Trop Med,, IS, 1909,143, 
Sptrojrhaudtnnia afiortgtnafts Castcllam 
and Chalmers, Man. Trop. Med , 2nd 
ed , 1913, 402, Treponctna ahortginolts 
Brumpt, Nouveau Traitd do M<Sdcc»ne, 
Paris, 4i 1922 , 491.) Found in cases of 
granulo-na inguinale m ^Ycsl Australia 
Probably siprophylic 

£ptrockacla acuminata CXistcUani 

(Caitellam, Brit. Med Jour , 2, 1903, 
1330, iSpirockaeCa (enitis oeumtnafa Cns- 
tellani, tdem and/or Arch f SchilTs- « 
Tropenhyg , i2, 1903, 311 ; Spiroichaudm- 
ma acuminata Caatcllanl and Chalmers, 
Man Trop Med , 3rd ed , 1919, 449, 
Treponema acumiiiafuia Brumpt, Nou 
veau Traits de MSdeeme, Pans, 4. 1922, 
493 ) From ulcerated lesions of yaws 
•^ptroekoela scuta Kntehewski and 
SJgum (Rev. de Stonwtol . S2. 1920. 
CIS ) From the oral cavity. 

SpirocAscfa aegltflni Henry (Jour 
Path and Bad , IS, 1913 , 223 ) From 
haddock 

SpirocAaefa atg’jptica Gondcr (Gon 
der, in Pronaick, ILandb. d path Pro- 
toz , 0, 1914, G71; Spironemn argyptico 
Noguchi, Jour Ksp. Med , 57, 1918, 5SI. 
Treponema ejypticum Drunipl, Nouveau 
Trait6 de Mtfdrcine, Pans, 4, 1922, 500, 
Bomba aepypticum Stcinbaus, Insect 
Microbiologj’, 1910, 452.) Obscr%c<l in 
cases of rclspsing fever in Sudan Prob 
ably a synonym of Porrclja recurrcnti# 
.SpirocAnrta amkiyua S^guin an<l Vin- 
lent (Sfgu'm and Vintcnt, Coropt 
rend Sk? Biol., P.iris, Ifl, 1930, 408, 
Treponema am5iyua Prtfvot, Sfsn Class 
et Dclrnn. d nsetfnes An.n4njlncs, 
Pins, 1910. TM.) from the onl cavity 
and the lungs Pathog»‘iuc Stridan.se 
rrjlio 

Spiroehtitta ompkibiar YaVunofl and 
Miller. (Bull Sx Path. Ilxol , /5, 1925, 


30G ) From the intestines of frogs, liana 
temporaria. 

Spiroehaeia argenftnensis Kuhn and 
Steiner. (Kuhn and Steiner, Xfed 
Kim, 13, 1917, 1007; Spirochaeta poly- 
tcleroliea Ant and Kerl, according to 
Pettit, Contribution h I’fitude des Spiro- 
chaidda, Vanvea, II, 1928, 134; Trep- 
onema (?) aryentincnsis Noguchi, in 
Jordan and Falk, Newer Knowledge Bict 
and (mmun , I92S, 478 ) From the livers 
of guinea pigs and rabbits inoculated with 
blood from patients having multiple 
sclerosis Pathogenic for man, monkej s, 
(logs, rabbits and guinea pigs Named 
for the Latin name of the town of Stras- 
liourg (Arpenlaraltim) 

Spirockaela hafanitidit Hoffmann and 
Prowarck (IIolTmann and Prowatek, 
Cent.f Jlakt ,IAbt ,Orig., 41, 1903,741; 
iSpiroscAautfinnia fiafaiiriidis C.\stcllnni 
and Chalmers, Man Trop Mcd,2ndcd., 
1913, 401, Spiroiuma iafanslido Park 
and Williams, Pathogemc Micro* 
organisms, Cth ed , 1917, 505; Treponema 
kofanitidis Brumpt, Nouveau Traltd 
dc Mddecmc, Paris, 4, 1922, 493.) From 
a caso of balanitis. 

^pirocAaefa torii-cojTne Nuttall. 
(Nuttall, Parasitology, 3, 1010, lOS; 
Spironemo horts-co/Tri* Ford, Texlb of 
Bsct , 1927 . 900 ) From the bl'wd of a 
buffalo. 

Spirochaeta C>ronehia{>< Caatollain 
(CastclKni, Ceylon Mcdie.sl Reports, 
1907; .Ypiroschaudtnnio kroncAiafis Cas- 
tcUsni and Clialtnera, \ldn Tmp Med , 
2nd cd , 1913, 402, Treponema troneAi'ofc 
[irunipt. Nouvesu Traitd de .Nfddecine, 
Pans. 4. 1922, 490 ) Found in cases of 
hronehitis inCc}Ion \ mixture of sev- 
eml species of mouth spiroehsetes is ap- 
inrenlly described uniler ihiadeslui.jiljon. 

Sptroe^atla lueen pKnryngci Afvfie. 
{Mac*«:..\nn Trop Med and Pam«itol., 
to, 1916.320, Treponema Itieeo-phrsryngri 
Ilrumpt. Nouveau Tnite de MMerine, 
Pans, 4 , 1922. 407 ) From tb« thro.vt of 
a native of the Gi.hl Coast. May b.. 
nlentical with .Spirwl-arta Jtnlium or S 
hueealit. 
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Spirochaeta bufanis DoboU. (Dobell, 
Quart. Jour. Wicrosc. ScL, S2, J90S, 121; 
Spitoschaudinnia hujonia Castellam aod 
Chalmfira, Mao. Trop. Med., 3rd cd., 
1919, -IMj^pironcmaiu/ontsFordjTextb. 
of Bact., 1927, 9S&; Trcpo7\ema hufonU 
Ford, ibid.) From the intcatincs of a 
toad, Bufo vulgaris. 

iSpirochogfa cncsjVne relortiSormis Kell- 
mnn, {Arch. t. Protiatenk., £9, 1913, 
22.) Prom the urinary sac of a tunicate, 
Caesira retorUformu. 

Spirochaeta caeairac sepfen/r*ono/js 
Hollmann. (Arch. f. Protiatenk., 29, 
1913, 22.) From the urinary eac of a 
tunicate, Caeitra sepleninonatis. 

Spirochaeta camna Dosaclut. (Bull. 
Soc. Path. E^ot., fS, 192.% 702.) From 
the blood of a dog. 

iSpiVocftoefa canii Maefio . (Ann. Trop. 
Mod. and Parasitol., 10, 1916, 305.) 
From dog lecea. 

Spiroehaeia eobagae KnoivlM and Basu 
(I’Cnowlcs and Basu, Indian Jour. Med. 


sUic in the digestive tract of the larvae 
of the Indian cat-flea, C/enoccpfcafus 
/elis. 

Spirochaeta cuhen^js Hoffman. (Bsni- 
dad y Benoficienca Bolcfin oficial, Ha- 
vana, 2S, 1923, 76.) From the feces of 
Byta septcnirionalig, 

Spirochaeta cuUcis Jaffd. (JafT4, Arch, 
f. PnjtUlcnk., 9, 1907, 100; SprVonrmo 
Cttficfa Gro.ss, Cent. t. Bakt., I Abt., 
Orig., 6S, 1912, 87; JJnlomosptra culicis 
Enderlein, Sitzungsber. Ges. Naturf. 
Freunde, Berlin, 1917, 313; Sptro- 
schaudinnia culicis Castellam and Chal- 
mers, Man. Trop. Med., 3rd ed,, 1919. 
451; Spirillum culicis Priogault, Cotnpt. 
rend, Soc- Biol., Paris, 84, 1921, 209; 
Treponema cuftete Ford, Textb. of Bact., 
1927, OSD.) Found in the Intestines snd 
Malpighian tubules of mosquito larvae, 
CuUx sp. 

Spirochaeta didelphia Vianna, do Figu- 
eiredo and Crus. (BrasiJ-Mcdico, 28, 
1912, 912.) From the blood of an opos- 


Res., £2, 1935, 449; Treponema eobayae 
Toplcy find Wilson, Prlncip. Bact. and 
Immiin., 2nd ed., 1936, 725; Borrelta 
eifbayat Steinhaus, Insect Microbiology, 
1946, 454.) From the blood of guinea 
pigs Blood parasite belonging to the 
relapsing fever group. Pathogenic for 
guinea pigs, rabbits and n'bite rats. 

Spirochaeta comonefom S<iguin and 
Vinzent. (S5guin and Viiizent, Coropt. 
rend. Soc. Biol., Paris, 121, 1936, 403; 
Treponema comandom Fr6vot, Alan- 
Class. et Determ, d Bact^ries Ana^ro- 
bics, Pans, 1940, 20S ) From the oral 
cavity. Rather common Non-patho- 
getiic. Strict anaerobe. 

Spiroehaeia crocidurae Leger (Leger, 
Bull. Soc. Path. Exot, 10, 1917, 280; 
Treponema crocidwrac McFarland, Patho- 
genic Bacteria .and Protozoa, 2nd cd., 
1933, 136 ) From a shrew-mouse, Croct- 
dura slampjlii, in Senegal Transmitted 
by OrntlhodoTOt erraticus 

Spirochaeta ctenocephah P»tton. 
(Patton, Ann Trop. fifed, and Parasitol-, 
e, 1912 357; Treponema cienocepkalt 

Ford, Tettb of Bact , 1927, 9S9 ) Pa«* 


fum, Didelphis aurila. 

Spireshaita equi {Novy and Knapp) 
Cbstcllani and Chalmers. (Spirtllun 
equi Novy and Knapp, Jour. Inf. 

3, 9106 , 294; Castellani and Chalme«, 
Man Trop. Med., 1st ed., 1910, S99; 
Spiroachaudinnia equi Castellani and 
Chalmers, fifan. Trop. Med., 2nd ed , 
1913, 404:Spironema ey«j Noguchi, Jour. 
Exp. Med , S7, 1913. 5&t; Treponema squi 
Noguchi, in Jordan and Falk, Neiver 
Knowledge Bact. and Iminun., 1928. 481.) 
From the blood of a horse. fif»y be 
identical with Borrcho theilcn. 
Spirochaeta equina. (Dodd ?, Jo«J- 

Comp Pathol, and Therap,,/% 1906, sis; 

quoted from Pettit. Contribution h 
I'fitudc des Spirochdtid^a, Vanves, lb 


m. Ill ) 

.SpirocAfleW euryggrata Werner ('ver- 
•r. Cent f. Bakt., I Abt.. Orig., 

109 241: 5pi>onc"ia eurgyratum {sic; 

os^cla. Jour. Exp. Mod., n, MS, M 
nroKhawIinnm eurygyrata Cas^!»o' 

id Chataors. Man. Trop. Med . ^ f ’ 

19 4S1 : Spirillum eurygyrata Casiei- 
Bi and Chalmcra, tbid.; Borreho eury- 
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gijrala Bnimpt, Nouveau Traits deMdde- 
cine, Paris, 4. 1922, 495; Treponemo 
eurygrjraium Brumpt, tLid., 50 ) From 
the intestinal contents of man. 

Sptrochaela cianthcmnlotyphi Futaki 
(Futaki, Bnt Med Jour , Oct 13, 
1917; J'reponcmn txanlhcmatolyphi Sa- 
vini, Compt rend. Soc Biol , Paris, 38, 
1923, 95S ) Found 5n the kidneys and 
urine of cases of exanthematous tj'phus 
Non-pathogenic. 

Spirochaela fehns Chester (Afanas- 
8ici\’, Cent. f. Bakt , I Abt., S5, 1899,405, 
Chester, Man Dctcrm, Bact., 1901,317 ) 
From a case of recurrent fever 
Uptroehaetn gadi Neumann (Neu- 
mann, Zlschr. f Hyg , C4, 1900, 79; 
.l/«crospifoncma gadi Duboscq and lai- 
Ixiilly, Compt. rend Acad Sci Pans, 
1S4, 1912, 662, Treponema gadi Duboscq 
and I/jbadly, Arch, sool exp<5r. etg<5n4r , 
10, 1912, 331; •^pironemo gadt Ford. 
TeMb of Bact., 1027, 901 ) From the 
blood of a sea fish, Gadns minulu$ 
Spiroehaeta galUea Cou\y and Duj.ar- 
ric do la Uivitrc. (Couvy and Dujarnc 
de la Ilivitre, Compt rend ?oc Biol , 
Pans, 8t, 1918, 22, Treponema gollteum 
Bnimpt, Noiucau Troitd do M^lccine, 
Paris. 4, 1922, 500 ) From the WotkI of 
trench fever patients 
5p»roc/iacta gangraenac carcinomalofac 
HolTmann. (Bcrl klm Wochnsclir , 4^, 
1905, 8S0.) From maligasnt tumors. 

.Spirochorla gangraenoea nosocomtohs 
Hdna (IWna, Vcrliamll d deutseb dcr- 
m-st (icsellseli , P, 1907, 471, Treponema 
gangraenoia nosocomtaUs Noguchi, Jour 
Hxp Med , Iff, 1912, 2Cl ) From ulcers 
of the gcnii.al region. 

»8;>irocliafta haemophilu^ Trosier and 
SilTetlcn. (Ann Inst Past , 88, 1937, 
233 ) From a child with intestinal tmu 
hie and continuous feser 

Spiroehaeta kttpanira dc Uuen (Do 
Bucii, .\nn l’iinL«itol.,4. 1920, 185; Fr/p- 
onema hi^panteum Noguchi, in Jotslan 
and r.slk. Newer Knowledge Iksct. and 
Immun , 1928, 4S1 , Spiroehaeta maro- 


NpirocAaela Aispanicum var. wiarocnnMm 
Nicollc, Anderson and Colas-Bclcour, 
Arch. Inst Past Tunis, 18, 1929, 343; 
Treponema hiepaniewn var maroeanum 
Gaj' ct al , Agents of Disease and Host 
Resistance, 1935, 1074; Borrelia kta- 
pantcum Stcinhaus, Insect Microbioiogj’, 
1910, 453) The cause of Spanish and 
Moroccan relapsing fever Transmitted 
by Ornilhodoroe maroeanus Not ag- 
glutinated by scrum of Borrelia recur- 
renij*. Pathogenic for man and 
laboratory animals 

Spiroehaeta infcsfina/is Macfic and 
Carter (Macfic and Carter, Ann Trap 
Med and Pamsito! , Jl, 1917, 79, Trep- 
onema intestinale Brumpt, Nouveau 
Traittf de M^doeine, Pans, 4, 1922, 505 ) 
From human feces. 

Spiroehaeta jonctti Dutton, Todd and 
Tobey (Dutton, Todd and Tobey, Jour 
Med Res, IS (N.S 10), lOOC, 491; 
Spironcma ;onrsii Ford, Textb of Bact., 
1927, 904 ) From the blood of an African 
mudfish, Cfnrtos angoltmie 

Spiroehaeta lagopodtt ranlliam. (Fan- 
tliam, I’roc Zool. Society, Ixmdon, 1910, 
692, Sptroncma lagopodii Noguchi, ac* 
co^llng to Pettit, loe. eit ) From the 
l)loo<l of the grouse, Lagopus ecotieut. 

Spiroehaeta leueolermitit Holkandc. 
(Arch rool exptfr ct g6n , 61, 1922, 23 ) 
From on insect, f.cucolcrmcs lueifugua. 

Spiroehaeta Inrali Fantham. (Proe 
Fool Society, I«ndon, 1010.) From the 
intcstuukl contents of the grouse, Lagopus 
srotieus 

Spiroehaeta loicetUhalt Besson (Bes- 
son, p. 730, according to Ford, Textb. of 
Bact , 1927, 1001.) From malignant 
tumors 

Spiroehaeta lutrae Pfowarek. (Pro- 
waiek, .\rb. kaioerl Ge<tundheilsamfe, 
to, 1907,31 , Spirotchaiidtnnta lutrae Cos- 
tellaiii and CLilmers, Mm. Trop. ^fe,^ , 
2nd rd • 1913. 40t ; .Spironcmo lutrae Ford, 
Trxtb of B-iet., 1927. 901.) From the 
I'looilnf an otter, Atdra sp. 

Spiroehaeta lymphalicus Prnevherand 


conum Nicoiie and .tndcr^n, Compt. tMiite. (Proeseher and Atliite, Jour, 
rend .\cad Sci Pans, IS7, 1928, 747;Ainer. Med. .tssoc , 40, 1907, 19$ S' 
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1925, 306.) From the intestines of frogs, 
Hana iemporarta. 

Spirochaeta tenuis Gerber. (Gerber, 
Cent. f. Bakt., I Abt., Orig., Se, 1910, 
608; 7 reponema lenue Brumptj Nouveau 
Traits de M^decjoe, Paris, 4, 1922, 514.) 
May be identical with Spirockatla den- 
lium or with Borrelia hineeniii. 

Spirochaeta termtis (Leidy) DobcU. 
(Vibrio termiiis Leidy, Jour Acad. Nat. 
Sci., Phiia., 2nd Ser., 8, mi,m;Spiro- 
chaeta mind Prowarek, Arch, f Schiffs- 
u. Tropenhyg., U, 1910, 297; Dobell, 
Spolia ceylaniea, J, 1910, 78; Treponema 
minei Dobell, i6id ; 7 Spirockaelc grassii 
Doflein, Prob. der Protistenk,, £, lOll, 
37; Spirochaeta grasazi DSflein, Die 
Natur der Spirochaten, Jena, 1911; 
Treponema terimtit Dobell, Arch. f. 
Protiatenk,, SB, 1932, 137; Entmospira 
grassii Endcrlein, Sitrungsber. Ges. 
Naturf. Freunde, Berlin, 1017, 313; 
CrisiUpira termitis HoUaade, Arch. 
IZool. Expdr. ct Gdn , Bl, 1923, N. and 
II , 25; Treponema grassi Ford, Textb. 
of Bact., 1927, 988.) From the intestines 
of Termes lucifugue and Calotermes $pp. 

jSptrocAflefa (ropidonoU Dobell. (Do- 
bell, Spolia ceylanica, 7, 19U, 65, Spiro~ 
nema tropidonoh Ford, Textb of Bact., 


Med., 3rd ed., 1919, 454; 5p:>oncma r«- 
pertilionis Ford, Textb. of Bact,, 1927, 
901.) From the blood of a bat, Vesper- 
tiUo kuhlii, 

Spiroehaeia t'jncenii var. hronchialis 
Delamare. (Compt. rend. Soc, Biol, 
Paris, 90, 1924, 611.) 

Spiroehaeia zlatogoroH Yakirooff, 
(Bull. Soc. Path. Exot., 14, 392J, 532) 
From feces- 

Spirochacie ezanikemaUca Lewascheff. 
(Cent. f. Bakt., I Abt., /S, 3S95, 153 ) 
Prom the blood in cases of typhus fever. 

Spirackaeie foram Kciter. (Beiter, 
Dcutsch. med. Wochnschr., No. 50, 1916, 
10; see Cent. f. Bakt., I Abt., Orig., 79, 
3W7, 176; Treponema forans Brunipt, 
Nouveau Traitd do MSdeeinc, Paris, i, 
1022, SQO;Spiroehaetaforans Pettit, Con- 
tribution h I'Dtudo des Spiroch4tid4s, 
Vanves, 11, 192S, 104.) From the blood 
in a cose of articular rheumatism. Not 
pathogenic for gujDcs pigs or mice 
SpiroekaclB praciha Veszpremi. 
(Veszpremi, Cen t. f . Bakt., X Abt., Orig , 
if, IW, S32; not 5ptroc?iacto gracriis 
I,evaditiandStancsco, Compt rend.Soe. 
Ciol , Paris, 67, 1909, ISS (Treponema 
levaduii Brumpt, Nouveau Traiid de 
MMecine, Paris, 4, 3922, 501 ; Trepontma 


1927, 962.) Isolated once from the blood 
of a snake, Tropidonolus slolatiis, in 
Ceylon. 

Spirochaeta urethrae hJacfie. (Mocfic, 
Ann. Trop. Med. and Parasitol , W, I91C, 
30a ; ^ptrosciiaudinma urethrae Castcilani 
and Chalmers, Jilan Trop Med , 3rd cd , 
1919, 451 ; Treponema urethrae Brumpt, 
Nouveau Traitd de M^decine, Paris, 4, 
1922,514.) From the urine of Gold Coast 
natives. Causes acute arthritis 
Spirochaeta vsbehisianica Picfcoul. 

(Russ. Jour Trop Mod , 6, I92S, 612 ) 
From cases of relapsing fever in Bokhara 
Spirochaeta cesperCihonts (Kovy and 
Knapp) Castcilani and Chalmers {Spi- 
rillum vespertihonts Nov>- and Knapp, 
Jour Inf. Vis, S, J90(5, 291, CasteJlam 
and Ctialmers, Man Trop hfed , Istcd , 
1910, .309; Spirosr^avdmnia vcsperUiwms 

Castellan! and CKaltncrs, Man Trop- 


gractle Brumpt, idem); Treponema pro- 
cite Ford, Textb. of Bact., 1927, 975 ) 
From a gangrenous phlegmon of the 
mouth. Found »a associ tion with fusi- 
form bacilli and tbcrcfo' may be identi- 
cal with Borrelia cincentii oT Spirochatia 
denUumor TfeponemamacrodentiuTn. 

SpirocAaetc rcpacts. (Quoted fmni 
Lehmann and Neumann, Bskt. Vbgy 6 
AuH.,2,1920,809.) PromlheoTalcavity. 

Sptronema cavtae Ford (Spirocliacte 
(?), hfaefie, Ann. Trap. Med, and Vara- 
silol., 8 , 1914, 447; Ford, Textb. of Bad.. 
1927, 961.) From the blood of a guinea 


pjgat Lagos. , m- j 

Sptronema fespcrvgi'nis (Gondcr) torn. 
(Spiroehaeia resperiigmis Gondcr, Ato. 
kais Gcsundheilsamte, 27, 1905, 400; 
Ford. Toxtb. of Bact., 1927. 901.) Emm 
tlKsbloodofabat, . 

SptroscAawdinnifl eaviae Sangiorgi. 
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39. Pseiidomoaaa ambigua. 
iO, Psettdonumas ginuosa. 

41. Pgettdomonag crueiviae 
cc. Grow poorly or not at all at 37*C. 

d. Action on bydrocarbona and cellulose unknown 

42. Pteudomonag ruQOsa 
dd. Utilise hydrocarbons. 

43. Pgeudomonaa desmolylicum. 

44. Pitudomonai ralhonis. 

45. Peeudomonas dacunhae. 

40. Pseudomonas aroilla 
47. Pseudomonas soloptum. 

(Idd Utilise cellulose. 


48. Pseudomonas mtnuscula, 

49. Pseudomonas tralueida 
50 Pseudomonas mira 

aaa. Action on gelatin not recorded Produces alcoholic fermentation of 
glucose 


51. lindnerr 

Sea n-ater to brine species. Some species pbospboreseent 
a Gelatin liquefied, 

b. Polar flagellate 

0 From sea water. Not deeply pigmented, 
d Nitrites not produced from nitrates. 

52. Pseudomonas membrane forints. 

53. Pseudomonas martnoglutinosa 

dd. Nitrites produced from nitrates so far as known 

c. Digest agar. 

54. Pseudomonas gelatiea. 

ee Deposit calcium carbonate In sea water gelatin 
and agar media in old cultures 

55. Pseudomonas calcts. 

56 Pseudomonas eataprcctpttana 
eee Causes skm lesions in marine fish. 

57 Pscudomonos tcAtftyodermw 

cc. Produce highly colored pigments in media containing salt 
or in heavy brines, 

d. Blackens salted butter. 

5S. Pseudomonas nigrtficans 
dd. Causes purple discoloration of salted beans. 

SO. Pseudomonas hetjerinekh. 
ddd. Ileddens heavy brines (more than 18 per cent salt). 

60. Pseudomonas softnaria 

61. Pseudomonas euUrubra 

ccc. Phosphorescent bacteria from decaying fish and crusta- 
ceans, and phosphorescent organs of sea animals, 
d. Gelatin liquefied. 

C2. Pseudomonas harteyi. 
dd Gelatin not liquefied. 

63. Pseudomonas phosphoreseens. 

64. Pseudomonas pieranlanit. 
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^^OTphologvcaUy indistinguishable from 
Treponema pallidum. 

CfaltivaUe under anaerobic conditions 
in the same medium used for Treponemo 
pallidum. 

Habitat: The cause of yavra—tropica 
frambcsla. PaUenta with the disease 
give a positive Wassermann teat. Prbo- 
ably transmitted by contact. 

3. Treponema mlcrodentlum Noguchi. 
(Jour. E’sp. Med., 15, 1912, 81.) Prom 
Greek mikios, smaJt and Latin, teeth. 

The organism is less than 0.25 micron in 
thickness in the middle and tapsrs toward 
each extremity, which is pointed. The 
length varies with age but may reach 8 
microns and show an average of U curves. 
Sometimes a long, thin fkigcUa-Uke pro- 
jection is observed at each extremity. 

Growth occurs under anaerobic condi- 
tions in serum water medium containing 
fresh tissue. The serum is slightly coag- 


1673.) Prom M. L., with beautiful 
circles. 

Morphology: 0.35 to 0.4 by 6 to 14 mi- 
crons, average 9 to 12 microns. Spirals 
are regular and deep but more rounded 
than those of Treponema pallidum. The 
organism is of uniform width until near 
the extremities which end in sharp points 
with dcUcatc projections. 

ftfotility; Active, chiefly rotating. 

Stains reddish-violet with Giemsa’s 
atain. 

Cultivation: Grows under anaerobic 
conditions. 

Not pathogenic for monkeys or rabbits. 

Source: From smogma. 

Habitat : Lesions and membranes of the 
pudenda, 

6. Treponema genitalis Noguebi 
(Treponema minulum hToguchi, »fo«r. 
Exp. Med., 27, lOIS, 671 j not Treponema 
nunutuin Dobell, Arch, f, Protiitenk-, 


ulated and gives ott a strong, fettd odor. 

Habitat ■ Normal oral cavity. 

4. Treponema mucoaum Noguchi. 
(Jour. Exp Mod., 16, 1912, 101; SpirO’ 
chaeta mucosa Pettit, Contnbution a 
I'fitude dcs Spirochdtidds, Vanvee, 11, 
1928, 190.) From I^alin, mucous 

Spirals : 0 25 to 0 3 by 8 to 12 microns. 
The number of curves sraries from 6 to 8. 
Both extremities are sharply pomted and 
often possess a minute curved projection, 
8 to 10 microns long. 

Cultivable under anaerobic conditions, 
forming mucin. 

The cultures give off a strong, putrid 
odor. 

Takca the red in Giemsa’s stain 


1912, 151 ; not Treponemo minaian 
Caslellanl, 1916; Noguchi, Laboratory Di- 
agnosis of Syphilis, New York, 1923, 269{ 
Spiroc/iacta minvlnm Zuclier, 1925, in 
Prowazok, Handb. d. patli. Protos., 6, 
1931, 1673; Sptrochaela penUalta S<lguio 
and Vinrent, Ann. Inst. Past., 6J, 1933, 
255 ) From Latin, genital. 

Morphology ; D 25 to 0 3 by 3 to 1 4 mi- 
crons. Spirals round, regular and shal- 
low. Smaller than Tre' onemo pallidum 
and spirals aro closer to^iithcr. 

Motility: Active 

Culture: Grows anaerobically and re- 
quires fresh tissue 


Non pathogenic. 

Hatniat; Found on male and 


female 


genitafia. 


Strict anaerobe. 

Source; From pus in a case of 
pyorrhoea. 

Habitat : Found in pyorrhea alveolaris 
It possesses pyogenic properties. 

5. Treponema calllgyrum Noguchi. 
(Noguohi, Jour. Exp. Mod , 1913, 

>SpirocAaeta calhgyra Zuelzer, 1925, in 
Prowazok, Hand d. path. Protoz., S, 1931, 


7. Treponema carateum Brumpt- 
’reponema do un caso de 
rau Triana ami Alfonso. Arch, de Med 
t., Ilarana, 4. »3S, 3i Brampt, Compt- 
.„d soo. BW., Paris, ssa, 

■epontma hcntjmi fadn y Ptoco, Bav- 

Iki. Trap, y ParasUol., Hto J; 
w 5, Treponema prclor l^rJ 
S rW. do Med. Trap, y ParasitoJ 
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(Sangiorgi, Pathologica Rivista, S, 1913, 
42S,Spirochaeta eavtae Ilindle.Med. Res. 
Council Syst. of Bact., 8, 1931, 174.) 
From the blood of a guinea pig 
Sptrosckaxidtnnia mttis Castcllam and 
Chalmers. (Castcllam and Chalmers, 
Man. Trop Med, 3rd ed., 1919, 451; 
Treponema mile Brumpt, Nouveau Traild 
de M^dccine, Paris, A, 1922, 606.) From 


urine in mild cases of camp jaundice. 
Probably' not pathogenic. 

Treponema fincofa (Donn4) Brumpt. 
(Fi5rio Uneola Donnd, Rechcrches Mi- 
crosc. Nature d. Mucus dcs Organs Geni- 
tounnaircs, Paris, 1837; Brumpt, Nou- 
veau Traitd de M(5decine, Paris, 4, 1922, 
503 ) From secretions of the genitalia. 


Genut II. Treponema NcAoudinn. 


in acute, regular or irregular spirals Terminal filament may be present. Some 
species stain only n ith Giemsa’s atam. Weakly rcfracth'c by dark field illumination 
in living preparations Cultivated under strictly anaerobic conditions. PathegenJe 
and pamsille for man and animats Generally produce local lesions In tissues. 

The typo species is Treponema pallidum (Scliaudinn and lIofTnuinn) Scluaudinn. 


1 Treponema pallidum (Schaudinn 
and Hoffmann) Schaudinn. (SpiroehaeU 
pallida Scluiudinn and HofTnunn, Arb. 
kaiscrl GesundheUsamte, S3, 1903, 52$, 
Sctiaudmn, Dcutsclio mcd. Woebnsehr , 
SI, 1903, 172$; Spironema pallidum Vuil- 
lemtn, Compt. rend Acad Sci. Paris, UO, 
1903, 15G7, aitcTosptronema pallidum 
Stiles and Pfender, Amcr Mcd., 10, 1905, 
03G, Trypanosoma luis Krzystalowicz 
and Sicdlceki, 1903, see abst. m Bull. 
Inst. Past , 4, lOOG, 201; Spiroehaeta 
pallida nofTmann and Pronazek, Cent 
f Bakt , I Abt., Grig., 41, 1900, 741.) 
From Latin, pale. 

Morphology* Very fine protoplasmic 
spirals 0.23 to Oil by G to I i microns 

Spiral amplitude: 1 0 micron, reguhir, 
fixed 

Spiral depth 0 5 to 1 0 micron. 

Tennifwl spiral filament present 

We.akly refractive in living state by 
dark field illumiaation. Mayappearasa 
aeries of bright dots or string of radtanl 
levds i\ith poor dark field tllumtaation. 

Staining Stain with dilTieulty except 
w Ith Giemvx’astain by whirh they appear 
pink or rooe Appear bl.tck with silver 
ImpregTWtion mctlaxls 


Motility Sluggish, drifting motion, 
stiflly flcxihlc, mrcly rotating 

Trypsm digestion Resistant for many 
days 

Bile salts (10 per cent) : Disintegration 
complete 

S.aponm (10 j'cr cent) Broken up In 
time 

CuItiv.ation : With ihfficulty under 
strict nnacrobiosis in ascitic fluid with 
ndilitionof fresh rabbit kidney. 

Halntat The cause of a> phdis in man. 
Can be transmitted cxjicrimenlnlly to 
anthropoid apes and rabbits 

2 Treponema pertenue CastclUni. 
(Castcllam, Jour Trop Mc»l., 8, 1905, 
25.1; Spirothaela prrtenuis Castcllani, 
Jour Ceylon Branch Brit Med. Asjoc., 
June, 1903, •$pirocAarfa palliJula Castcl- 
lani,Brit Jour.Med ,5, Nov., 1903,1330; 
Sptrocharte ptrlenuii I.ehnvinn and Ncu- 
nnnn. Bakt Diag , 5 Atifl , t, 1912. C77; 
5pirnnena prrlenur Grna*. Archiv f. 
Pmlistenk ,f4, 1912,113; Treponema pnl- 
hdulum Brumpt, Nouxeau Traits de 
MWeeine. Pans, 4, 1922, 50S ) From 
liitin, aery fine. 
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Ilabana, 6, 1910, 117; Treponema jnntac 
Curbelo, Elcmentos de Bacteriologia 
Mddica, 1941 , 34.) From caratc, spoUcd 
sickness 

Description taken from Lefin y Blanco 
(loc cjt.) 

Cylindrical 0 25 to 0 30 by 7.8 to 30 8 
microns, average length 17 8 roicrona 
With sharp-pointed ends. 

Spiral amplitude . 1 micron, regular 
Spiral depth 0 8 to 1 0 micron. 
Number of weaves, C to 27, according to 
length Ten to twehc (Brumpt, loc 
cil ) 

Actively motile. .Vt limes undulating 
or creeping movements are shown 

Stairung reactions Beaddy takes silver 
impregnations, Gicmsx'a stain, carbol* 
fuchsin and gentian violet 
Saponin (10 per cent) Disintegrates in 
BIX hours at room temperature. Same 
result nith sodium taurocholate (10 per 
cent) and with bile. 

Distilled water - Produces swelling 
Ix)scB motility on heating for 1 5 minutes 
at50*Corfor3 hoursattl'C. 

Waasermann, ICahn and Mcinicke rear 
lions positive 

lias not } ct been cultivated artificially 
Lxpcrinicntal transmission unsuccessful 

so far. 

Source From the Iwrdcr of cut.aneous 
lesions of j'crsons having pmta (spotted 
sickness) 

Il.ahilat Thecausoof pmta (orcirotc) 
Common in Mexico an»l Gdomhia .Mao 
found in other northern counlncn of 
Siulh \mcnca, in Central .\mpnc.a ami 
ilic West Indies. Hare in Culrt I'os 
ailil> found mnlhrr Ir'pic.sl n-gioiisof the 
norhl 

t Treponema cunIcuU Ni'giichi 
(.S'piroefiofM pnrnfuif cnnirnfi Jalol^s 
llusl, Dcmwlot Wehn-cfir , 7/, lO’D.STi'l. 
Nocuclii. Jour .\nirr Med .ts-xs- , 77, 
in-Jl. 2!i.‘i2, >es> Soguchi, J"ur Ilxp 
Med . 55. :n-,_ TrfiH>nf m.i 

\sr fimn-xli KUn-tiU-eV. <\ ni f iLskl 
I M<t . tin.: . S7. VOl.’J'I), i>pir«>ehneto 
riiniruli .^rsdilt, Msrie an-l Iwen, 


Compt rend Soc. Biol , Paris. 85, 1921, 
51; iSpirocAocla pallida var. cuntcidt 
Zuelzer, 1925, in Prowazek, Handb. d. 
path Protoz., 5, 1931, 17C5; 5ptrocltflcla 
parofuis Pettit, Contribution A I'fltude 
dc3 Spiroch^tid^a, Vanves, II, 1923, 91; 
Spirochaela paTahne-euniculi Ilindic, 
Med Rea, Council Syst.of Bact., 8, 1931, 
187.) From latin, rabbit. 

Description from Noguchi (foe. cif ). 
Closely resembles rreponenm pallidum, 
but longer. 

Width 0 25 micron; length 10 to IG mi- 
crons; long specimens up to 30 microns 
frcRucnt. 

SpiraUS to 12 in number, regular, deep. 
Spiral amplitude I to I 2 microns 
Spiral depth 0 C to 1.0 micron. 

Delicate terminal filament at one, 
sometimes both, ends 
Often forms entangled masses of long 
threads, occurs sometimes in a stellate 
arrangement 

SUiimng properties aame ns for Trrpo- 
nemo polbdxm Itolh readily stained by 
ordinao' lasic analinc dyes when fixed In 
a buffered formaldehyde solution 
WassenriAnTi reaction negative 
Pathogenesis. Disease transnns^iblc to 
healthy rabbits, producing papular le- 
sions m the geniloperincal region. Not 
j«thogriuc for monkeys, mice or guinea 
I’lgS 

Source • From lesions in the genitoperi- 
ne.il rrcion of fixe rahbitx 
llalntat The muse of rnhhit spirn- 
cheto«ix 

Appendix: Miin> of t)>e xix-cics in this 
appendix arc s<> in.xdetju.xlc1> «le«cril>ed 
tliat It IX not rert.xin tluXl they liehinR in 
this group 

Wierotpironemn Iryrri Dulnixctj and 
Ix-lnill) (DuIkixcij and I>-l-xilly, 
(«»nipt rend \txd Fri I’nris, 151. 1912, 
I'fy, Trtponemn Ugtn Zuelzer, 1925, in 
rroaazfk, llandh d jath Protoz., 5, 
iTtl, 1GS.I ) rroin a fi*li. Hot l-wf. 

fifnnirhnttn mifrojyrnm Dn-ac nthxl. 
ll»e»eiiOi.xl, IVerl Vlin. Wiwhn«elir , 45, 
I'Xir,, 2x.1; f^ptrontma mttroj'/raht Nn:u- 
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1925,011.) Pathogenic. Cause ol a dis* 
ease in sheep. 

Treponemo qucrijueduiae I.ebailly. 
(Compt. rend. Soe. Bio)., Paris, 7£» 3913, 
3S9.) Frorn caota of liircla. J^amed for 
the leai, Oucr^ucdula guerguedtda. 

Treponema rhinopharyngeum Brumpt. 
(Treponema minntum. Caatellani, 1916; 
Spiroschaudinnia minala Castellani and 
Chalmers, Man. Trop. Med., 3rd ed., 
1919, 18S1; Brumpt, Nouveau Trait6 de 
M<5decine, Paris, 4 , 3922, 5U ) From 
man in ca'ses of rliinopharyngiUs. Prob- 
ably a synonym of SpiVoehacIo pracifis. 

Treponema rtjpdum Zinsser and Hop- 
kins (Joar. Bad , V, 1916, 489.) From 
the tissues in five different strains of rab- 
bit syplulis. Probably a synonym of 
Treponema cunicwff 
Treponema spermi/ormts Duboscq and 
Orassd (Arcli. Zoot. Exp^r ct Gdn , <*l?, 
1927,453 ) From the rectum of n termite, 
Olyptolermes iridipenms 
Treponema sgnataroine Lebadly. 
(Compt. rend Soc. Biol , Paris, TS, 191.3, 
359 ) Fromihecaecumofabird.Sgnolo- 
rola s^uotoTola. 


Treponema stalop^^gae Dobell, (Do- 
bell, Arch. f. Protiatenk , S6, 1912, 117; 
Spiroehacia styloptjgae Zuelzer, 1925, in 
Prowarek, Handb. d. path. Protoz.. S, 
1931, 26S5.) From the intestines of the 
cockroach, Sltiloptipa orientahs. 

Treponema trfeaffe Cohn, {Cohn, 
1872, quoted from Castellam and ChaK 
nmra, Man. Trop. Med., 2nd od., 1913, 
414.) 

Treponema iriffhe Duboscq and Le- 
baiUy. (Arch. Zool. E'cpdr et Gin . 10, 
1912,331.) From the rectum of a fish, 
Triglo tucerna. 

Treponema iropidwri Nciva, Marques 
da Cunha and Travassus. (Mom. do 
lost. Oawsldo Cruz. 5,1914, ISO.) From 
the Wood of a South American lizard, 
Tropidvrus Jorguatu?. 

The following apecics are fisted in the 
indet of Castcliani and Chalmers, Manual 
of Tropical Medicine, 2rcI ed., 3913, 1718- 
17J9, but are not mentioned in the tc't 
(pp. 13C-3 43): Treponejna hoi’idae, T. 
eamelidae, T. cantdoe, T.ftUdae, T. Mp- 
popotami, T. repUlta, T. rhinoeeri, T. 

2'. euidoe, T. unguhfa and F. 

Mrsjdflf. 


Gckks Ilf Leptospira Kogacki. 

(Jour Pap Med , 25, 1917, 753.) 

Finely coiled organisms 6 to 20 microns in length Spirals 0.3 ni! ion m depth and 
0.4 to 0.5 micron in amplitude. In liquid medium one or both c.nb are bent into s 
gernicircular hook each involving iV to j of the o/^anism. Spinning roo\T;nient8 m 
liquid and vermiform in semisolid agar, forn'ardorbaekward Seen in living 
tions only with dark field Stain with difiicuUy except n ith Giemsa's stain ami silver 
impregnation Bequire oxygen for growth. 

Tho type species is Leptospira iclrrohaemorrhagiae (Inada and Ifio) oguf n 


1 . Leptospira icterohaejnorrhaglae 
(Inadaand Ido) Tiogiichi (Sptrockaela 
tcleTohaemorrhaptae Inadaand Ido, Tokyo 
Ijishmski, 1915, Inada, Ido, Hoki, I&* 
neko and Ito, Jour Exp Med., S9, 1916, 
377; Spirochacfa xclerogcnes Ulilenhuth 
and Promme, Med. ICfin , //, 191S, J202, 
Spiroehneta nodosa Ilucbner and Better, 
Deutsch. mcd. lYochnschr , 41, 1915» 
1275; Noguchi, Jour. E.xp Med., #5, 1917, 


, Spiraschaudinitfa jclcrohamor- 
Itae Cfi5ted.mi and Chahvcrs, Ms" 
3fed., 3rd od., 1019. 447; Ircpo- 
:a tderogenes Gender and Gross, Arch, 
‘rotistenk., 62; Sptrochaete 

rff-Aaemorrfiastca (sic) ^hmann an 
pmann, Bakt, Diag . 6 Aufi , 
Treponema ictero.Acmerrajioe 
mpt, Nouvew Traili dc 
3, 4, 1922, 501 ; Treponema nodosum 
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ISO, Spiroehaete dcntieola Flupge, Die 
Mikroorganismen, 2 Aufl , ] 8 SG, 390;iS;»t- 
rochacle denlium Miller, Microorganiems 
of the Human Mouth, Philadelphia, 1S90, 
S0,!^ptTillum dcntium Sternberg, Manual 
of Hart , 1803, 691; Spiroehaeta dentium 
Migula, in Engicr and Prantl, Die nallirl 
Pflanzenfam., 1, la, 1805, 35, iSpiroeAaefo 
denficola Arndt, according to Hoffmann 
and I'rowazck, Cent f. Bakt , I Abt , 
Ong . 4/, 1906 , 819; Dobell, Arch f 
I’rotiatenk 11 ", Spironcma dcn- 

tium Groaa, Cent f Bakt., I Abt , Ong , 
65, 1912, 83, iS pi roc ftectadentinuin McFar- 
land, Pathogenic Bacteria and Protozoa, 
7th cd , 1912, 516, TrepOTitma pucrodtn- 
tiiim Xoguehi, Jour Ilxp Med , tS, 1912, 
81 , iSpirocAocta orihodontn Hoffinann. 
Doutneh mpd Worhnschr , 45. 1920, 257, 
.SpirocAoefa microdcntium Heiin, I<hr d 
Bakt .CnndTAiiH , 1922,477, Frepowemn 
dentieola Ilrmnpt, Nouveau Traits de 
Mfdecinc, IVria, 4, 1922, 407, Treponfma 
orthotlonlum Noguchi, inJonlanand Falk, 
Nencr Ki)onl'<dge Pact and Immiiii . 
1924, 481; rrcpeiicma dentnim-xteno- 
gijralum Pettit, Contnhution A I’/^tuile 
des Spiroch(5tid4s, Vnnves, 11, 1928. 210 ) 
TI 19 smallest of the mouth spirochaelcs 
Non iwthogenic This term prolttblj in- 
eludes several niorpliologicall) simibr 
species nhich liavc not ns )et lieen siifTi 
cicntli characterixed 

TTcponerna dro$nphilae Chalton 
(Compt rend Soc Biol , 75, 1912, 212 ) 
From flroiophifa eonfma Six to Hurt) 
microns in lengtli, tapers at Imth end*, 
four spirals, movement hoIicoiLil 

Trrponema gnllKctum I-cbaiUr 

(Compt. rend Soc Iliol , Pans, 75, 1913, 
3S9 ' From the caecum of the hen, <7 ij 1 
lui Ip 

7*rr/>(i«cm>i htllt Diilmscij and Gras*!* 
(Compt rend. Soc Biol , Pans, Pi, 
1920. 31;Areh /^ool. Ilxinfr clGtfn.W. 
1927, 44| ) From the surface of the l>o«ly 
of a flagellftte. Dfrttcorinei hiUi, and in 
the intestine of a termite, ClirploUrmn 
tndtpennit A xrry small organism. 

Trfpontna inlrmedturt IVibclI. 
{Mittrlfonncn, Ltlhe, llandb d Tropen- 


krankh , 5, 1900, see lIofTmann and Pro- 
xcazck, Cent f. Bakt , I Abt , Orig., 4 I, 
1906,819, Dobell, Arch f Protis(enk.,Fd, 
1912, 117, Treponema macrodenltum No- 
guchi, Jour. Exp. Med , JS, 1912, 81; 
Spiroehaeta media oris Hoffmann, 
Dculsch mod. IVochnsehr , 46, 1920, 257 ; 
Treponema medium Brumpt, Nouveau 
Traits de Mifdccinc, Paris, 4< 1922 , 505; 
NpirocAac/a intermedia Pettit, Contribu- 
tion A I’Ctude des Spirochiftidils, Vanves, 
II, 192S, 146, Spiroehaeta maerodentium 
Pettit, tbtd , 182 , SpirocAaefa media and 
Spironcmamcdia Pettit, i6id ,210.) The 
iniddle-aizcd spirochete of the mouth 

Treponema Ian ' lichailly. (Compt. 
retxl Soc Biol , Pans, 75, 1013, 3S9 ) 
Found in the caecum of birds, also in the 
guinea-pig. Named for one of the birds, 
l,arus fidiiundiis. 

Treponema winii/iim Dobell. (Frepo- 
»icM« sp Dobell, Quart. Jour. Microsc. 
Sci , 62. 190$. 121 , Dobell, Arch f. Pro- 
lisicnk . 16, 1012, 151 , not Freporiema 
miniitum Ca.slcllaiii, 1916; not Treponema 
mtnutiim Noguchi, Jour Exp. Med , 27, 
1918, 671, Npiroe/idffa minutum Zuelzer, 
1925, in Prowazek, llandb. d path. Pro- 
tot ,5,1931,]CS2 ) From the large intes- 
tines of toads, ISufo tulgaris 

Treponema parium Dobell (Dobell, 
Arch f I’ndistenk , ?ff, 1912, 117; Spiro- 
fhaeta parrum Zuelzer, 192.>, in Prowazek, 
llandb d path Protnz , 5, 1931, IC85.) 
I'miii the mteslinc of the eoekrineh, Slg- 
fopuja (/tf«tl«, f'enpfnncta) onentafii. 
Wry small organism 

7>fp<«»iei»m painnir Dulioseq and lx- 
iKidiy (Arch Zoo! Fxp5r et flifn , 10, 
1912, 331 ) From the intestine of the 
blenn> , Itlennius pare 

Treponfma ptreide DuWiHct) and W- 
IkuIIv (Dultosrfj anil Wleiilly, Arch. 
Zool i:x|>«»r et Gt'n , iO, 1912, 331 ; Spiro- 
eAac(a pcre/ifit Ilindle, Mei] Ites Coun- 
ril Sysl of Hart , 8, IMl, 150) From 
the tilirxi of a n«rine fish, l^padogoiler 
bimaeutatuM . 

Treponema po.lorii I.udo\ic and IlUi- 
sot (Compt. rend Aead.Sci. Paris, /S7, 
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Morpholos'jcaliy intlislinguif'^iaWi' from 
Ltpiospira icterahaemorrhnijiae. 

CiiUivftliou : Snnir Lepto’!piT<i iflero- 
h(temorrhnf}ia(. 

Jiumunology t Some cro'^s-reartion -ttUh 
Leptospirn icterohacmorrhaaiae, but BpC' 
ciric in iiigiicr dilutions of immune Rermn. 
Source: From blood of dogs, 
llflbilat; A natural parasite of dogs. 
Causes a chronic disease of old dogs char* 
acterired by uremia, not jaundice. Fata! 
in 80 per cent of those infected. No 
intermediate host knomi. Probably 
transmitted by direct contact; possibly 
by healthy carriers. 

Appendix: The spcc'iea listed below arc 
inadeqintely described and may be iden- 
tical with those described in full. 

iepfospira aquedudum (elc) Ford. 
(Spiroc/mefa pitudoicttrcgenes aquaeJue- 
luum Uhlcnhutli and 
Bakt., 1 Abt , Orig.. SS, ID-l, ISO, 
Ford,Tc*ctb.of Dact., 1027, MS) From 
frcBli water o( aqueducts Probably ft 
synoftjTti of Leptospira 

Leptospira astfienoalgioe Carbo-Noboa. 

(Cull. Inst. Past, S,M92bS9S.) From 

blood, unno and orpins of persons Imvnng 

'^^L^losptra aulumnalis Topley and Wil- 
son 

zawa and Ivitayama. j -j' 

1021. 2CS; see also ^’‘P' ’ 

iL: S73; Toplcy a-U 

Bact. and Immun , 1st cd , S. IMI. lAT-, 

Spirochaeltt mtumnalil 

ltindlc,Moil.Re>- Council Syst 

S 1931, 312; Sp^rcckaem oi.Iumao!.* Hin- 

dlD I'Wd ) Tiiocaasaolakiyaraiorte- 
fesUictoesainJapan- May be .denl.cal 

Indies. Probably a synonym o! 


and I-ofnm, Compl. rend. Acad. Sci , 
Paris, fW, 1022. r‘02; Noguchi, in Jordan 
ami Fflik, Xeuer Jvnoalcdgc Bact. ami 
Immun ,102’?, tOO.) Fromca‘*c«»oflilack- 
tvalef fever. 

I^plosptTa lonariensis Savino and 
Ilcnnella. (Bcv. Inst. Bact. “Dr. Car- 
los G. Mnibrnm", IS, 1944, 182.) From 
gray rats. _ - t- , 

/,epfojpjV« lot is Noguchi . (New i ork 
State Med. Jour., S2. 1922, 426.) From 

the gastric mucos-a of the ov. 

Leptospira eovvyi Gomes dc Fana. 
(Compt. rend. Soc. Biol.. Paris, SO. 1924. 
S5;Spiroehaela couctp Ilindlc, 

Council Syst. of Bact., 5. 1931, 317.) 
From the blood of persons having den^e. 

Uptospira dentals Perrin. (Bav. ^^er. 
de Biol.. 2, 1922. 171.) Found m thepua 

of buceo-nmillarj- gangrene. 

/.cpfe«p«>fl QrippO’ti/phosa Toplcy 
Wilson. (Toplcy anJ '''ilton, Pnn^. 

Spiroehoeta dmilrovt . l. 

bergornnd Kntbc, Ccnl- <• f 1 

OriB , UU loss. SM.) The rause ol 
.iininp lever in Europe. 
onymoos ivilh Leptospira keU^f’’' 
Also soc *”‘'.4.0.0111800 

Abt. Orig, 

noil VersrtoWl, Ann, Inst. P«»t ■ I 

''1!7iIosp(riihoemi>s!oh”W‘"'|'jj“®“j| 

(Oenresk.Tijilsehr.NV' 

352, Spirochaela hatoioglo „ . o 
ne,.O.unc.lBys._^^ 
1931 , 314.) ?">"> "m blood f J 
patient suffering from an attactv o 

,mlcr fever. .^.^^tmoglobimtie^ 

fjcptosptra 1' ", 1 - Tjjd- 

SchUffner. 353 accord- 

aehr.vNVl.IndiS.^M^ 
ing to Pettit, Contri u 1 
SpirocWtid^e. Inm-es, , 
ckaela Di‘“‘ 

Alvdodeel Burger, 
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Brumpt, Jbid ,^S, Leptospira icterogenes 
Ford, Textb of Bact., 1927, 994; Lepto- 
spira nodosa Ford, tbid., 993.) From 
Greek iclerus, jaundice and hemorrkagiaet 
bleeding. 

Morphology : 0.25 to 0 3 by 6 to 9 mi- 
crons and occasionally 20 to 25 microns 
Spiral amplitude. 0.4 to 0 5 micron, 
regular, rigid. 

Spiral depth : 0 3 nueron, regular. 
Waves : One or more gentle waves 
throughout entire length. \Vhen in 
liquid media, one or both ends may be 
semicircularly hooked, while in semisolid 
media the organism appears serpentine, 
waved or bent. Very aetive flexibility. 
Terminal fiLamcnt and flagella absent- 
Body stains reddish by Giemsa's stain 
Bile Balts (10 per cent): Easily dis- 
solved 

Saponin (10 per cent) . Completely re- 
sistant 

Cultured easily in medium containing 
10 per cent mbbit scrum, 0 2 per cent 
ftgar, slight amount of hemoglobin tn salt 
or Uingcr’s solution. Does not grow in 
surface rolontes 

Temperature range: 2.5* to 37*C Be- 
mams alnc longer at 25*C. 
l’.Uhogenie for guinea pigs ami deer- 

Habitat The cause of infectious jaun- 
dice m man (Wril’s disease) Found in 
the kidnc> s, urine and blood of wtbl rats 
No insect xcetor known Found free 
In ing in water and slime (in mines) 

2 Leptospira hebdomadls (Idoctal ) 
N'liguchi {SpiToehaeta nanukayami 
lil», ll'Ai, Ilo and Wain, Nippon Cakkai 
/.osshi, 6, I'll?, No 5, Sptroehaela hrMo- 
mo-Ut Iilo, 1(0 and Wani, Jour Kxp 
Med , !S. ms, 435, ftpirotehaudinnio 
hiMomadis Casletl.ini and Clatmer^, 
Man Tmp Med ,ar.l wl , 1919, 4tS, No- 
gnehi. Jour Exp Med , SO, Pll, I*; 

Trtponfmtt ArMotnodii Brumpt, N«K%eau 

Trait6 de M^deeine. Pam, J, I'm, SOI.) 
Fnim l/itin, scNrn lU)*. 

Morpliologically Indutinguishable from 


Leptospira ic/eroAcarnorrba^'oe but can be 
distinguished serologically. 

In man causes less jaundice than Lepto- 
spira ic(<roAoemorrAo(jjac and is never 
fatal. 

Identical with Type B, Lcptospiro au- 
fumnalis. 

Slightly pathogenic for jmeng guinea 
pigs. 

Is carried by the field vole (.l/icro(us 
monCibcfli) 

Habitat: Clause of seven-day fever or 
gikiyami in Japan 

3 Leptospira biflexa (Wolbach and 
Binger) Noguchi. {Sptroehaela bijleia 
Wolbach and Binger, Jour. Med. lies , 50, 
1914, 23; Nc^uchi, Jour Exp. Med., 57, 
1918, 5$5; Spiroehaeta pseudo-ieterogenes 
(aqvatihs) Ohlcnhuth and Zuelser, Cent, 
f. Bakt.. I Abl., Orig , $5, 1921,* 141 ; Spi- 
Tochaeta pseudoieterogenes Uhlenhuth and 
Zuelzer, Klin. Wochnschr,, /, 1032, 2121 ; 
Sptroehaela pseudo-iettrohemorrhagiae 
Vinient, Compt. rend. Soc. Biot , Paris, 
P5, 1926, 1472; Lcptospi'ro pseudot'elero- 
penes Noguchi, in Jordan and Falk, Newer 
Knowledge Bact. and Immun ,19^,461.) 
From Latin, doubly bent. 

Size: 0 2 to 0 25 by 5 to 7 microns with 
(apering ends Spiral amplitude 0 2 to 
025 micron. Will peas through an 1.5 
candle filter. 

Wa%es 72 to 30 in number. 

Stains: BpsI results with Giemsa’s 
stain 

Culture Can glow in distilled water 
jdus 0 1 Kr cent potassium mlrate. 
Babbit sentm in distilled water is l>est 
medium 

Optimum lenii>eniture 20’C. 

Antigrm'eally distinct from Leptospira 
telerohaemorrhagioe. 

Not pitlmgenie 

Snirre Krt>m tap water, i»inds and 
pnols in Berlin 

Habitat' I'resh water. 

4 Leptospira canlcoU Okell et al. 
(Okell, lulling and Pugh, Vet. Jour ,5/, 
1925, 3 ) From Latin, dog.direller. 
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Nouveau Traits de M^decinc, Paris, 4, 
1022, 501 ) From the blood in a ease of 
blackwaler fever. 

Leptospira snUrrogans (Stimson) No- 
guchi l^piTochaela inlcrrognns Stim- 
son.U S Public HeaUhllept .Part 1,25, 
1007, &U, Leptospira ieteroidca N«^uchi, 
Jour Exp Med, SO, 1919, 5S1; Trepo- 
nema interrogans Brumpl, Nouveau 
Trait'S de Mildccinc, Paris, 4 . 1022, 505, 
Treponema leicroidea Brumpt, i5id ; Spi- 
rochaela leteroides Lehmann and Neu- 
mann, Bakt Di'^' , 7 Aufl , 2, 1927 , 576, 
Noguchi, in Jordan and Falk, Newer 
Knowledge Dact andimmun ,1923,451 ) 
Noguchi (1928) regards this species as 
I'lentical with Leplospira ieterohaemor^ 
rhagine 

Leptospira pe((i(i (Fiesaiogcr) llindlc 
(5piroc^ae«e pe»i(i Fiesslngcr, Ann de 
Mfd , S, 1918, 156, Treponema petUti 
Brumpl, Nouveau TraUd de M<decme, 
Pans, 4, 1922, 510, Uindlc, Med Ues 
Council Sjrst.of Bact.,^, 1931, 316, Spiro- 
ehaeta peltiU ilindlc, tJern, not Spxro^ 
e)iaeia peilitt Bow, Jour. Trop Med and 
Iljg , 1922, 361.) Fromurine Morpho- 
logically indistinguUliablc from LepU> 
tptra lelerohaemorrhagiae 
Leptospira pyrojenes Versoorl. (Ver 
\\x>rl, Gctiecsk. Tijdschr \ Ned. IndiS. 

1923 , 800, Spiroe)ioe(a febnlis Ver- 
\oorl. Rep. Fur liisl Assoc Trop Med, 
Ixindon, 1923, CS3; Spirocftoeta pyrogenes 
IlindIo,Mcd Res CounciISyst vfBact, 
8, 1931, 3\4 ) From the blooil of jicrsons 
suffering from dengue like fc\crs in Su- 
nwtra Pathogenic 
Leptospira eaxloehing Petersen (.\cta 
Path ct Microhiol. Bcand , tt, 1911, 
1C5 ) \ new serological type. 

Lrptoipira rofina KonI {Spircehaeta 
pseiuloieltrogenei saltna Ulilcnhiith and 


Zuelzer, Cent. f. Bakt , I Abt , Orig , 
85, 1921, *150, Ford, Toxtb. of Bact , 

1927, 998 ) From salt water. 

Leptospira trimerodonta (Hoffmann) 

Noguchi (Spirocfinefa Inmerodonfa 
Hoffmann, Deutsch mod. Wochnschrl, 
iC, 1920, 257, Lepfospiro derilium IIofT- 
luanii, i5id , 625; Lrpfospira tuccalis 
Fontana, according to Pettit, Contribu- 
tion A Pfilude dc8 SpirochCtid^s, Vanves, 
II, 1928, 232; Noguchi, in Jordan and 
Falk, Newer Knowledge Bai't. and Im- 
iiiun , 1923, 4G1 ) From the oral cavity. 
May be synonj'mous with Leptospira 
telerohaemorrhn gi ne 
Spirochaeta anthropopitkect Wilbert 
and* Delorme (Ann. Inst. Past., 4f| 
1927, 1147.) Pathogenic for clilmjvinzecs 
m French Guinea Probably identical 
with Leptospira ieUrohaemorrhagiae. 

Spnoehatta etusa Wolbach and Dinger 
(Wolbach and Dinger, Jour Med Res , 
59, 1911,9, Treponema elusiim Dcrgey et 
al , Manual, Isl cd , 192J, 428 ) From 
pond water Not jxvihopcnic For a de- 
scription of this species, sec Dcrgey ct at., 
Manaal.Sth ed ,1939,057. 

.Spirochaeta lefero-iirnemio eonis Klar- 
cnbeek (Tijdsclir Dicrgeneesk., 55, 

1928, 227 ) From the kidneys of dogs. 
Patluigcnic for guinea pigs. M.sybc syn- 
onynious with Lcpfoipirs icterohnemor. 
rt.agiav or L canieofa 

Spirochaeta pseio/i^hrhdomadis Zuelzer. 
(1^25, in Prowazek, Ifsndb d. path. 
Protnz ,5, 1031, JC71 ) Proinbly idcnli- 
cnl with Lcpfospiro htMumrnlti 

Spiroehatla Inmtrts IIofTinann. 
tDcut^ch mod Wtx-hn'chr . 49, 192i), 
2 jT.) Fnim iho oral r-\\ity. May l>o 
nonymoiis wilh Leptospira trimero- 
doHta 
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III. Plant pathogens, causing leaf spot, leaf stripe and similar diseases. 

1. Green fluorescent pigment produced, 

a. Gelatin liquefied. 

b. Acid from sucrose. 

c. Nitrites produced from nitrates. 

65. Psevdomonas marlyniae. 

66. Picudomonas slriajaciens. 

67- Pseudomonas tomato. 

cc. Nitrites not produced from nitrates, 
d Growth in 6 per cent salt. 

68. Pseudomonas acerts. 

69. Pseudomonas angulata. 

70. Pseudomonas aptata. 

71. Pseudomonas primulae. 

72. Pseudomonas viridilivido. 
dd. No growth in 5 per cent salt 

c. Beef peptone agar turns brown. 

73. Pseudomonas delphinii. 
cc. Beef peptone agar uncolored. 

74. Pseudomonas herberidts. 

75. Pseudomonas coronafaciens. 

75a. Pseudomonas corona/actcns var. otro* 
pupurea. 

76. Pseudomonas lachrymans. 

77. Pseudomonas macuUcola. 

78. Pseudomonas marginala. 

79. Pseudomonas medicaginis. 

79a. Pseudomonos phaseolicola. 

80. Pseudomonas pisi. 

81. Pseudomonas syringae. 
ddd. Growth in salt solutions not recorded. 

82. Psevdomonas atrofaciens. 

83. Pseudomonas cumtnt. 

84. Pseudomonas desatana. 

85. Pseudomonas erodif. 

86. Pseudomonas apii. 

87 Pseudomonas matthiolae. 

88. Pseudomonas moTs-prunorum. 

SO. Pseudomonas rimaefaciens. 

90. Pseudomonas papulans. 

91. Pseudomonas pseudosoogloeae. 

92. Pseudomonas tabaci. 
ccc Nitrite production not reported. 

93. Pseudomonas lapsa. 
bb. No acid from sucrose. 

c. Nitrites produced from nitrates. 

94. Pseudomonas boiclesiae. 

95. Pseudomonas intyhi. 

96. Pseudomonas marginalis. 

97. Pseudomonas selariae. 
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ORDER RICKETTSIALES GIESZCZYKIEWICZ. 

(Bull. Intern Acad. Polon. Sci., Ctasse Math. Nat., B(l), 1939, 9-30.) 

Small, rod-shaped, coccoid, spherical and irregularly-shaped microorganisms nhich 
stain lightly with aniline dyes. Gram-n^ative. Usually not filterable. Cultivated 
outside the body, if at all, only in living tissue, embryonated eggs or rarely in media 
containing body fluids. Parasitic organisms intimately associated with tissue cells 
and erythrocytes, chiefly in vertebrates and often in arthropods which act as vectors. 
The intracellular parasites of Protozoa may also belong here. May cause diseases 
in man or animals, or both. 

f^ey to tkefamiltes of order Rlckettslales. 

I. Intracellular parasites, or parasites intimately associated with tissue cells. 
Do not occur in erythrocytes Frequently cause diseases of vertebrates trans- 
mitted by arthropod vectors 

Family 1 Riektltsiaeeae, p. 10S3. 

If Facultative intracellular or extracellular parasites found characteristically in 
or on the erythrocytes of vertebrates Maybetransmittedbyarthropod vectors. 

Family II Bartonellaccae, p. 1100. 

III. Intracellular parasites found m vertebrate tissues and not transmitted by 
arthropod vectors. 

Family III Cfilamydotoaeeae, p 1114. 

•FAhtlLY I RICKCTTSIACEAE PINKERTON. 

(Pinkerton, Parasitology, SS, 1930, ISO, RtekcUttales Buchanan and Buchanan, 
Bacteriology, <*h cd , New York, 193S, iO ) 

Rmall, often pleomorphic, rod-shaped, ovoid, coccoid and coccus-shapcd bacterium- 
like organisms, intimately associated with arthropod tissues, usually m an intra- 
cellular position. Stain lightly with aniline dyes Gram-negative Have not been 
culthuted to dale in ccll-freo roedLx May be parasitic to man and other animals 
causing diarascs (typhus and related ills) that arc transmitted by arthrojwd vectors 
(lice, fleas, ticks, mites and probably other ectoparasites). 

Key to the genera offamtty RJckettslaceae.t 

I Cells rod-shaped, ellipsoid.'il and coccoid 
A Non-rillcrable. 

Genus I RieNlUta, p. lOSI. 

11 Filterable. 

Genus II Coxiella, p. 1092. 

II Cells spherical, occaaion-ally elongated. 

Genus III. Coirdna, p. 109t. 


• Prepared by Dr Ms A Bcngtron (retired), Nalioral Inslitutc of Health, 
llelhcsda, ^L^r>•L^nd, Novrmljcr, 19IG Through the courL-sy of lir. llda-anJ 
Stcinliaus much use » as mad<* of material from las Iswk, Insect Microbiology, Illiaca 
I'JtO, “C3 pj) Wforc It was generally axailable 

t Includes only those neketteiac which have been rather completely sludie,!. 
Fi>r additiorw! rickctlsiae, eee appendix. 
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Oenu! J. Rickettsia rfa RocAa-Wmii. 

(Bctl. Win, WcUnscln fj, 1910^ ^-W.) Named tor Howard Taylor fflcketts 
who loat hw hfc studying typliUa fever. 

Small otten plcomorpluc rod-abaped to coccoid organisms occurring intracyto- 
plaanuca lj ill lice, (loss, tickaand imlca, or somolimcs intranuclcarly. Stain ligMly 
nn 1, andino dye. Cmm-nesative. Non-liltemble, Have not been cultiyated i„ 
ccU-froe mtdm. I arasilos of man and ammaU which are the etiological agents of 
epidemic lyphus, murine or endemic typhus, Rocky Mountain spotted fever, tsu- 
taugamusJji disease, rickcttsmlpot and other diseases. 

For reasons tlial arc discussed clscnhcrc (Bengtson, Jour. Ilact., 6S, 1947, 325) 
the genus Dermottnlrajenua has been united with the genus KfcteifsiQ. 

The type species is /ficHedsia protfacetti da Hoeha-Lima.* 


I, Ijousc-bornc. 
If. Fle.a-bornc. 
in. Tick-boroe. 

IV. Milc.bornc. 


Kty (o the tptciet 0 / penus Rickettsia. 

1. RiclctUsia pretforetiV. 

2. HicitUsia typhi. 

3. Bfcfrelfiio rtclefljif. 

4. RiektUsxa conorxu 

5. Rfekedsta (culsugamurht. 

6. RitltUzia ahari. 


1. Rickettsia prowazekli da Rochs' 
Linm. (da Roeha-'Lima, Bcrl. kliri 
iVchnsehr, SS, 1916, 667; RiekcUsia 
exanthemalolyphx Kodama, Kitasato 
Arch Exper. Med., 9, 1932, 300. Riekelt- 
sia proirazeki var. provareAt Pinkerton, 
ParasiloJog}', SS, 1936, ISC; Rtckttdia 
proicQzci'i sub-species proteaieki Philip, 
Amer. Jour. Ilyg., S7, 1943, 307.) Named 
for S von Pronasok who lost bis life 
studying typhus fever. 

Minute coccoid, ellipsoidal and ovoid 
forma to short rods, sometimes long rods 
and occasionally filamontoua forms, often 
in pairs and occasionally in chains. In 
infected lice the minute coccoid and 


paired coccoid forms predominate over 
the short and long rods and the filamen- 
tous ioms B-h?ch am up to 40 microns in 
length. Single elements 0.25 by 0 4 to 
0.3 by 0.45 micron Pairs range from 
025 by 0.7 to OS by 1.1 microns. I® 
yolk sacs the organisms v ty in sire from 
minute coccoid forms in ' eavily infected 
tissue to rod forms rJacmbling sms^ 
bacteria in lightly infected tissue- 
Within the same smear of in/ccied mam- 
malian cells and in chick embrjo tissue 
the or^nisms arc quite uniform in b'*® 
and morphology. Occur intracytoplas^ 
mically in vascular endothelial cells aco 
in serossl cells. ISon-motilc. 


* The Editors of the Manoau follow Recommendation XL of the XnterM 1 
Botanical Code (see p. 59} in reeard to the endings used for j- In 

calls for the use of the ti ending for epithets taken from the lume . [^, 

- , tsnrni- students of the RtcUUstaceae 

ft CO ^ 

low . ' ' . . 3r 


name ..jw- 

modern patronymics based on all other naiaea u. 
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The organisms aro colored purplish 
nith the Giemsa stain, the two indi* 
\iduals of a pair being connected by a 
zone of faintly blue stained mateml 
They arc colored blue with Castafieda 
stain (Jour- Inf. Dis , ^7, 1930, 416) and 
bright rcdagainst abluc bacl.ground with 
Machiavello stain (Ilev. Chiicna de Ilig 
y Med Prev , 1, 1937, 101) Gram- 
negative 

Cultivation In plasma tissue cultures 
of mammalian cells, in the louse intestine, 
in modified Maitland media with and 
without agar, on chorio-allantoic mem- 
brane and jxilk sac of chick embrj-o, the 
latter being currently the medium of 
choice. 

Optimum temperature 32*C in plasma 
tissue culture, 36*C in chick embryo 
cells 

Immunolog}’: Immunity prolonged but 
may not be complete in man Indis- 
tinguishable from endemic (murine) 
typhus in cross immunity tests in guinea 
pigs, but distinguishable from Rocky 
Mountain spotted feverand other rickett- 
sml diseases in such testa Xeutralu- 
ing antibodies arc found in the scrum of 
rceoiercd guinea pigs and corualesccnt 
humans up to 2 to 3 weeks after defer- 
vescence Killed \necine8 produced 
from infected Iiccand frominfccicdyolk 
sacs afford a high degree of protection 
against the disease IIj perimmune anti- 
sera for therapeutic use haie been pro- 
duceil in rahbits bj injection with 
infected jolk sac suspensions and in 
horses and donkeys with infected mouse 
lung suspensions 

Serologj-- Strains from mrious ports 
of the world arc closely rcLsted as de- 
tcniiineil bj complement fixation, are 


distinguishable from otlier rickcttsiac by 
agglutination, complement fixation and 
precipitin tests; have a common anti- 
genic factor (alkali stable polysac- 
charide) with Pi-olcus OXl9; and have 
a soluble antigen in yolk culture. 

Lethal effect Heavily infected yolk 
sac cultures injected intrax’cnously or 
intrapcritoncally arc fatal to white mice 
in a fen hours. 

Resistance to chemical and physical 
agents' Readily in.aetivatcd by heat and 
chemical agents A temperature of 50®C 
kills the organism in 15 to 30 minutes, and 
0 5 per cent phenol and 01 per cent 
formalin kill the organism 

Pathogenicity: Pathogenic for man, 
apes, monkeys, guinea pigs, cotton rats, 
gerbilles, the louse (Pedieuhis humanus). 
Inapparcnt infections occur in white 
mice, while rats and rabbits A cliarac* 
teristic febrile reaction with no mortality 
and without testicular swelling occurs !n 
the guinea pig Pawge in guinea pigs 
IS accomplished by transfer of blood or 
bmin from infected animals Causes a 
febrile disease with cx.anthem.n and high 
mortalily m man 

Smree Seen in the bloml of typhus 
patients and in smears of epithelial cells 
of the intestiaal tract of bee fed on 
typhus intieiits 

Ifabitat* Tlie Imdy loii«o {Pedicvtiis 
humanoi xar corporis), hr.ad louse 
(/Wicufua AumonKs X'ar capilis) and 
Ptdtctnut longterps The etiological 
agent of epidemic typhus (Iluropean 
typhus, cla-ssiral tjphiii, typhus exan- 
thennticus). 

2 *Rlckettslt typhl (U’oIInch and 
Toild) Philip. {fhrma(rntrortnu$ 


* Some nwy reganl the l>inomL-tl /{tdclUta lypAi ns inxnbd l>eeau*e of its previous 
use by do .\maral and Monteiro for the organism rau*ing eastern Rocky Mountain 
spotted fever However, lieeau«c the binomial Itfrmaetnirotfftut lyphi IVoUflch 
and Todd elexrly lias priority and Ik-chuso the bin'miLsI proprisitl by do .\nuiral and 
Montcim bas m-xpr i-ome uilo g'-neml tliftftlttn typht Philip luxs I*-, n arecpfpd 
fur u*«* III il e M »M »i If i'hdip’s biMrmul l,ad rej'-eted, thru it miuM lave 
t<-eti m-ee^-etrj Uian epl /iicltltnn nancAurrae Kmlsnwet a! as this Bpf«ears to Ijxe 
priorilj oxer the nv>re grnrritly u*od i7irlerr*id moojr'j Monteiru.*— liiiilors. 
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tvphi Wolbach and Todd (not Tood), 
Ann. Inst. Past., S4. 1020, 158; minute 
intracelfufar bodies, ^fooaer, Jour. Inf. 
Dis., 45 , 1028, 2G1; liickellsia manchuriae 
ICodama, Tnkaliashi and ICono, Saiking- 
akU'Zasshi (Jap.), No. 420, 427, Aug. 
and Sept., 1031; see Kodruna, Konoand 
Takflhflshi bibhograpliy, Kitnsato Arch. 
Exper.’ Med., D, 1032, 05; RicUttsia 
mooseri Monteiro, Mem. Inst. Buiantan, 
$, 1931, 97 (pub July, 1932), see do 
AnuiralandMontciro, bibliography, ifcjrf., 
7, 1032,307; Rickelhia exanthtmalofchri 
Kodama, Kitasato Arch Exp. Med,, B, 
1932, 360; Ricktitsia mvricolQ Montciro 
and Fonseca, Brasil Med., 46 ^ ll'32, 1032; 
Rkkeitsia murina and RtekeUsia fictek- 
cri Megaw, Trans. Roy, Soc. Trop. 
Mod. Ilyg., 29, 1935, 105; RtektUsia 
protc<mki var, moosm Pinkerton, J’ara* 
eitology, S8, 1930, 185; RjcAcffafo prova- 
teki Bub'spocics tsfpkt Philip, Amor. 
Jour. Hyg , S7, 1943, 304 ; Rickctlsia typht 
Philip, idetfi; not Ricieilsin ti/phi do 
Amaral and Montciro, Rov Sud. Anj^r 
deMdd. et C/iifug , 4. 1933, 800.) From 
M. L. tifphus, typhus. 

Resembles RickeUsta proicazeku in 
morphological and staining properties 
Non-motile Gram-negatjve 

Cultivation May be cultivated in 
plaSRiA tissue cuHuTe of fmmmafaa 
cells, m modified Maitland media with 
and without agar, in deas, m the peri- 
toneal cavity of X-rayed rats, in the 
lungs of white mice and m white rats 
following intranasal inoculation, in the 
lungs of rabbits following intratreehcal 
inoculation, in the chorio-allantoic mem- 
brane and the yolk sac of the chick 
embryo. 

Optimum temperature 33'C in chick 
embryo cells. 

Immunology: Prolonged immunity in 
man and animals following infection 
Complete cross immunity between epi- 
demic and endemic typhus in guinea 
pjgs recovered from infections wth 
Rfcietlsra prowaiekit and Rtclelista 
fi/pA», No crosajmmunity between en* 


demic typhus and Rocky Mouataia 
flatted fever, Q fever or tsutsugamusM 
disease In guinea pigs. 

Serology: Distinguishable from the 
rickcttsiae of spotted fever, Q fever sad 
tauigugamushi disease by coinplemeot 
fixation, agglutination and precipitin 
tests, less readily from R. proirazekii by 
these tests. Has common antigenic fac- 
tor %vith Proteus 0X19, and soluble 
antigen la yolk-eac cultures. 

Lethal eiTect: Heavily infected yolk 
eae cultures injected intravenously or 
intrapcritoncally fatal to white mice in 
ft few hours. 

Pathogenicity: Pathogenic for man, 
apes, monkeys, rabbits, guinea pigs, 
white rats, eastern cotton rat, white 
mice, gorbiUes Other susceptible aai- 
malfl include the woodchuck, house 
mouse, meadow mouse, white-footed 
mouse, old-field mouse, cotton mouse, 
golden mouse, wild rat (Raiiu9 nowji- 
eui), wood rat, rice rat, flying squirrel, 
gray squirrel, fox squirrel, gophers, cot- 
ton-tail rabbit, swamp rabbit, chipmunki 
skunk, opossum and cat. A characteris- 
tic febrile reaction occurs in the guinea 
pig with testicular swelling without 
ulceration, after intraperitoneal inocula- 
tion. Passage in guinea pigs is accom- 
plished by transfer of testicular wash- 
ings or blood from infe'-ted animals 
C^useofa febnie disease nitb exanthema 
in man, with low mortality. 

Source: Seen by Wolbach and Todd 
(loe. cii ) in the endothelial cells of the 
capillaries, arterioles and veins in sec- 
tions of ski’ll from eases of hfesican 
typhus (tabardillo). Also described by 
Mooser (kw. cit.) m sections and smears 
of the proliferated tunica vaginalis et 
guinea pigs reacting to the virusof Me'i' 
can typhus. 

Habitat: Infected rat tfeas (AeM' 
psyHa cheopis, Xenopsi/lla aslia), JU' 
fected chicken flcaa (SckiJncp/iaffa^ 
nacea) found on wild rats, and the rat 
louse (Polypfar spmnfosns). lldd «« 
and field mice act as the reserwir ot 
infection. The etioIogiraJ agent of en- 
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dcrtiic (mut ne) typhus which is trans- 
mitted to man by the rat flea. 

3. Rickettsia rlckettsll (Wolbach) 
Brumpt. (Demacentraienus neielts* 
Wolbach, Jour. Med. Res., 1919-20, 
87; Ricfcetlsia neitetlst Brumpt, Precis 
do Parasitologie, 3rd ed., 1922, 757, 
Ricketlsia brajihensjs Monteiro, Mem 
Inst. Butantan, 6, 1931, 3; *Rielettsia 
lypftido Amardland Monteiro, Rev Sud 
AmfSr. do M4d et Chirurg , 4i 1933, 80C, 
DeTmacentroxenna rieUttai var. irasilt- 
enjis Pinkerton, Parasitology, tS, 1936, 
186.) RicletUia dermacenlroxenua, a 
corruption of Oermaccnfroienui richttlat, 
though widely used, has no genuine 
taTonomic standing. Named for Howard 
Taylor Ricketts, who first transmitted 
the disease from human cases to monkeys 
and guinea pigs with the production of 
characteristic symptoms and lesions and 
fatal clTeet. 

Minute paired organisms surrounded 
by a narrow clear tone or halo and often 
lanceolate, rcsembliog in appearance s 
minute pair of pneumococci. Approxi- 
mntcly 02 to 03 micron by 1 micron. 
Non-motilc. 

In smears of mammalian tissues there 
occur in addition to the lanceolate forms, 
slender rod-shaped forms stained blue 
with the Gicmsa stain, sometimes ct- 
hibiting polar granules, stained purplish 
or reddish. There are also minute pale 
blue-staining rounded forms. In the 
lick there are three forms: (1) Pale blue 
bacillary forms cur^-cd and club-shaped, 
(2) anviller bluish rods with deeply 
staining chromatoid granules and (3) 
more deeply staining, purplish, lanceo- 
late forms. A very minute form may 
appear In tightly packed masses in the 
nuclei of the cells. Occurs in the cyto- 
plasm and nuelcus in all types of lissuo 
in the tick and in the va.vular endothe- 
lium, in the serosal cells of the peritoneal 


cavity. In the smooth muscle cells of 
arteriolar walls and in the macrophages 
of mammals. 

In yolk sac cultures and in tho Mait- 
land media cultures, bacillary forms often 
occur in pairs. In single smears from 
infected yolk s-acs, the rickettsiao are 
rather uniform in sire and morphology 
and are definitely larger than Rieleilaia 
prowazekii and Rtekeltsia lyphi. They 
also grow more sparsely. Stain blue with 
the Castnilcda stain and bright red 
against a blue background of tissue with 
the Machiavcllo stain 

Cultivation* May be cultivated in 
plasma tissue culture of mammalian 
cells, in Maitland media with and with- 
out agar, on the chono-albntoic mem- 
brane and in the yolk sac of the chick 
embryo, and in ticks. 

Optimum temperature 32*C in plasma 
tissue culture, 35*C in chick embryo 
cells. 

Immunology . Prolonged immunity in 
man and animals after recovery from in- 
fection. Killed vaccines produced from 
infected ticks and from infected j'olk 
sacs afford considerable protection 
against the disease. Therapeutic anti- 
sera have been produced by the injection 
of rabbits with tick virus and with in- 
fected yolk sac. No cron immunity 
between spotted fever in guinea pigs 
recovered from infections with Rtcirfl- 
sio ricfettsu and typhus in guinea pigs 
recovered from infections with RicIrKsia 
pfoirorrln and Riclcffna typhi. Cross 
immunity lietwcen spotted fc%er in 
guinea pigs rc^o^e^^J from infections 
with fticlfltiin rielrllaii and bouton- 
neuso fever in guinea pigs recovered from 
infections with Rielrllria conorii, but 
spotted fever vaccine docs not protect 
against lioutonneusc fever of the ^tcdi• 
terrancan area or against infections with 
the Siulh African strains of 
eonorii 


• Krroneously applied by do .\nvtr»l and Monteiro to the so-called eastern type 
of Rocky Mountain spotted fever. — Ixlitors. 
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Serology Disthguhhabh from fficfc- 
ciista pron-asclii and JlickeHsia-typhi by 
complement fixation and agglutination 
with gpccific antigens. Distinguishablo 
from Rickettsia conorii by complement 
fi.vation, though some degree of cross 
fixation indicates antigenic relationship, 
lias common antigenic factor with Pro^ 
teas 0X19 but not diattoguisliabic from 
Uicieitsia prou-azelii and iiietcttsia 
typhi by IVeil-Fehx test. 

Resistance to chemical and phyaical 
agents : Readily inactivated by heat and 
chemical agents. Destroyed by a tem- 
perature of 50*C in 10 minutes, and by 
0.6 per cent phenol and 0.1 per cent 
formalin. Destroyed by desiccation in 
about 10 hours. 

Pathogenicity: Pathogenic for man, 
monkeys and guinea pigs. Rabbits and 
^hite rats are moderately susceptible. 
Animals susceptible in varying degrees 
Includo species of ground squirrels, tree 
squirrels, chipmunks, cotton-tail rabbits, 
jack rabbits, snowshoe rabbits, marmots, 
wood rats, weasels, meadow' mice and 
deer aice. In Brasil the opossum, rab- 
bit, dog and cavy have been found natu- 
mlly infected and the Brazilian plain# 


female Dcrmaccnlor ticks fihd in their 
ova. 

Habitat; Infected wood tick (Derma- 
center andersoni) and the dog tick fDrr- 
maeenior toriabilis), also the rabbit tick 
(flaemaphysaUs Icpom-palKs/rts), Am- 
ilyomma irasifjensis, Amblyomma 
cajennense, Ambiyomma Mrialum, Am- 
bbjomtna amertcanum and Ixodes dsnta- 
ius. A number of ticks belonging tothc 
genera Ambtyommtx, Dermacenlor, Rkipi- 
cepkalus, OrnithodoTos and Kaema- 
physalis have been e\perimeDta}!y 
infected. The virus is transmissible 
througli the ova of female ticks. The 
etiological agent of Rocky Mountain 
spotted fever, Sa5 Paulo cxanthcmatic 
typhus of Bra jil, Tobh fever of CdomH* 
and spotted fever of Minas Gcracs which 
are all transmitted to man by the bite of 
infected ticks. 

.f. Rickettsia co&orit Brumpt. 
(Brumpt, Compt. rend. Soc. Biol., Pans, 
iW, 1032, 1199; RicA-effsfa megatn var. 
pijprrt do Amaral and hfonteiro, Sfetn. 
Inst. Butantan, 7, 1932, 351; RidtlUta 
bJanci Caminoptftroa, P' Cong. Intemat. 
Hyg. Meditcrr , Rapports et Compt. 


dog, capybara, coati and certain bat# 
are also susceptible Sheep are mildly 
susceptible. 

A febrile reaction occurs in guinea pig# 
with typical scrotal lesions, involving 
petechial hemorrhages »n the skin, which 
may become necrotic. Virulent strain# 
kill 80 to 90 per cent of the animafs, 
milder strains kill 20 to 25 per cent. 
Passage in guinea pigs is accomplished by 
transfer of blood from infected animals. 
A febrile reaction accompanied by exan- 
thema occurs in man Mortality is high 
in some localities, foiv m others. 

Source Seen by Ricketts (Jour. Amer. 
Med Assoc , 1909, 379) in the blood 

of guinea pigs and monkeys e.xpcrimon' 
tally infected with Rocky Mountain 
spotted fever and in the salivary glands, 
alimentary sac and ovaries of lafected 


rend.. 2, 1932, 202; Dermacentroienus 
rickettii var. pijperi AfaBon and Alexan- 
der, Ondersi. Jour. Vet Sci. and An. 
Indust , IS, 1939, 74; Dermactnlroztnus 
nekettsi var. conori Mason and Alex 


andcr, ifrld ; Z>erinocen<rorcnt« eonart 
Steinfiaus, Insect Afierobiologj’, _ 1918^ 
339.) Kamcd for A. Conor who with A. 
Bruch published in 1910 the first eJint- 
cal description of boutonneuse 
Resembles Rickettsia nVIe/WiV. In 
the tick, dtphcoccoid and diplolxiciilso 
forms predominate, though when the 
nekettsiae occur in compact masses the) 
are smaller nod more coccoid. In tr^uo 
cultures the organisms sre ianccols Ci 
diplococcoid, and diplobacillarj, oc 
earring in the nuclei ss ncU M 

cytoplasm of the cells. Sire 0.3 to 04 

by 1 to I 75 mccans. Xoft-molde. _ 
Stain purplish with the Giemsa stain, 
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blue with the Castaiictl* stAJu ami bright 
red with a blue baekgri'und with the 
Machiavtllo stain. Gram-negative. 

Cultivation • May be cultivated in 
pl.vsma tissue culture of mammaliau cells, 
in modified Maitland media, and in the 
jailk sacs of chick cmbrj'os. 

Immunologj- : The disease is rcUtevl 
imnmnolc^iavlly to Ilockj* Mountain 
siKtttcd fever with which jt crv*ss im- 
munises, but the s^xittcvl fevTr vaccine 
docs not protect against the Mcditcrm- 
ncan and South Afric.an strain** of N>u- 
tonneuse fever. 

Scrolc^-: Distinguishable from Kiet- 
rlfjia n'citct/sii by complomcnt fivatwn 
lias a common antigenic factor with 
rrofciw 0X19 and 0X2. 

rathc^nieity; IMhogcnic forinanand 
guinea pigs. It is also jmthi'gcmc in 
«o*ing degrees for vlog«, horses, sjH'rmo- 
philcs, monkeys, nhbits, gerbille< and 
white mice. 

Boutonneuso fever is a much lois 
virulent infection for the guinea pig than 
Rock}* Mountain sjiottcd fevTr -V tern- 
poraturo reaction occurs, accoinjwmeil 
by scrotal swelling but there is no slough- 
ing. There is practically no inortahtj. 
I’asaagc in guinc.a pigs is aecomplishcl 


by transfer of bloCKl from an Inh'ctcd 
animal. 

In man, lov'alited jmnvar)* 5v*res (uches 
noires) and an int!.uum.ator}* reaction in 
the regional lymph ncnlcs occur at the 
site of the tick bite. A febrile rvMClion 
with exmthcim iH*cura ami inorUlity is 
low 

SkjUtve Seen by tAiminojK'tros 
(CViinpt. rend. S<>c. llioh, l\ris, I/O, 1032, 
310 in sme.ars from the tunica vaginalis 
of guinea pigs inoculated with infected 
dog ticks (/lAipieep^nfiii #fi*is;i<irifus). 

ILabiUt- The brown dog tick (Hkipi- 
(fphoius san^nirifus) and also the ticks, 
.Inhfj/iintnii Af^roel^•rt, sob's 

feocfci, /lAiptfepAof Hs nppendi'cuhif us and 
/f.ntpftifus deeohiruf us. Transmissihle 
through the ova of adult fem.ile ticks. 
Tlie pn'l«hle animal rv'.<crvoir Is the dog. 
The etiological agfut of l<outonneu«e 
fever m nvan, airo known as eruptive, 
Meilitefrane.an or Marseilles fever and 
prolvahly Ken}a typhus and South Afri- 
can lick bite fova'r, though the Identity 
of the Utter with Umtonneiw fever has 
l>epn que^tione*! 

5 'Rlckettsli tsutsugamushl (If.av'a. 
shil t\r»ta (rAedcrni fsiifsHjnnus*ii 


• Some may question iho use of this binomial on the ground that If.aj-ashi thought 
tliat thissix-cica was jxissihly or probably pn'toiaan in nature when he prv'poscvl the 
tnarae rAeilcriii Isin'iugunius^i (foe e»l > m lyM However he questions whether 
rAcifcria is the correct generic name mtliis pa|*eniml accepts the view jHiint that this 
organism is a rieVettsia in a p-aj^r publishetl m I92t cntitlcil, On Rickettsia, Trans 
Jap I’ath. Soc., H, l'T2l, ll'’'-20l He does not u<e the binomi.al /bcteJfsirt (sulsu/i- 
mus^i* in lhia}vapor Asindic.ated b> some of his frienAs in latter |\a|'er« (Ogata./.'c fit , 
Kaw-amura, Ilk. cit.) and apparently first uses it hinwlf in a pat'or enlitlcal. On 
Tsut8Ucamn«W Disease, Jaji I’ath St»e . ??. 1932. C-Mt 

Ha}*ash« w.as not the first to ree>»gni»e the probable nekrlt«ial naturoof the organ- 
ism of the tsutsugamushi *hse.v«e («e«* Wakoet al , Atncr Jour Ifv g , it, 1911,237-2021 
and some even question whether an> of the l*o«bes that he found in human Ivmpho- 
e>tes trvim hmph rnwh-s, in mononuetear endothelial phapwali-s of the aplecn and 
lymph ncKles, and in tissues taken frxini the region of the mite bite in patients suffering 
from tsutaugamashi fever werv* ll.e s.sme a.s orgamsnv* d'-»fnl><al as ii'ieNf/nn orirn- 
frtht by Xagajo et al (f-s:. cil 1 

Tins poAiiion is mil siipi*.irte»i. however, bv Xagavo and his wh > admit 

tlval their organisms are identical with some of the organisms tl-senlic I by Hayas'it. 
Milamura (Trans. J«j> I’.ath S»c ,W, tunas this ui» as (.ill )w»;“\VirstclIfn 
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HayashJ, Jour. Parasit., 7, 1920, 63; 
*UicketUia on’eniaZis Nagayo, T&miya, 
Mitamura and Sato. Jikkcn Igakti 

Zasshl, May20,I930,Spp.;ti2»ftte«»w 
tsuUugnmushi Ogata, Cent, f. Bakt., 
I Abt., tS2t 1931,249; akamnsht 

Kawamura and Iinagawa, ibid , tS2y. 1931, 
258, Rickeltsin oHcnlalis var schfiffntri 
da Anmwil and Monteiro, Mem Inst. 
Butantan, 7, 1932, S6G; Rickeltita vt(g- 
aiet do Amaral and MonteJro, trfem; 
RicfceUsta vicgam VRr.Jlelckcn do Amaral 
and Monteiro, 361, Ricketlsia 

tsuisvgnmushi-oriisntat-is liamamura, Nis- 
shin Igaku, S5, 1934, 000; RiekcUsia pseu- 
dotypki Vervoort, ace Donatiea and 
Leatoquard, Acta Conv. Tcrtii Trop. 
fltquc malariae rnorbis, pars I, 1938, 
564; Rickcllsia sumatranua (sic) Kou- 
wenaar and Wolff, Proc Cth Pacific Sci. 
Cong. (1939), S, 1942, 636; Dermacen^ 


Iroxenus orientalis Moshkovsky, Cspefehi 
Souremennoi Biologii {Russian) {Ad- 
vancea in modern biology), /5, 1945, 13 ) 
From trro Japanese ideographs trans- 
literated isutguga, somathing small and 
dangerous, and mushi, a creature now 
known to be a'lnito If tbi} j ending is 
accepted as forming a Latin genitive 
the modern meaning of the species name 
tsutsugamvihi, would be 'of a dangerous 
mite' 

Small pleomorphic bacteriura-Hke mi- 
eroor^nisms, usually thicker than liicl- 
ettsin prpwazekii, Rickettsia lyphi, Riek- 
elUia ricketlsii and Coxtella burnetii and 
less aharply defined. Ellipsoidal or rod- 
shaped, often appearing as a diplococcus 
or as a short bacillus with bipolar stain- 
ing resembling the plague bacillus. Dif- 
fusely distributed in the cytoplasm of 
the cell. Sir.e 0.3 ‘to 0.5 by 08 to 2 


niebt in Abrede class Herr Hayasbi bei einera kleinon Teil dor von ihn beschrieboneo 
Kdrperchen unscre Rickeiisia an'enlalis ror sich gehabt hat”. Hairasbi wgoWusJy 
defends his own observations in the same discussion and the foliondng year after 
making comparative studies 0/ str&ias of RteketUia crienlahs sod }»s onm Ricketlsia 
isuisvgamushi reaches the following conclusion (foe. eft.) "Rickeltsia (suUugamushi 
and Rtckeilsia cneniah s refer to one and the same species of microorg.'inisms and there 
seerns to be no way in which one can be recognired as differing from the other. 
Under these conditions the only valid name appenrs to be fiicfceiJsto liuisvgamttshi,-^ 


Editors. 

* These authors publish practically the Kime prelirainary paper in three other 
places as follows - Compt. rend. Soc. Biol., Pans, 10^, June 14, 1930, 637-641; J»P- 
Jour. Exper. Med , 8, Aug. 20, 1930, 309-318 and Trans. Jap. Path. Soc., £0, 1939, 
656-566. The complete report on this work did not appear until the following year . 
Jap. lour Exper. Med , 5, March 20, 1931, 87-150 — ^^itors. 

f This binomial apparently first appears in the literature in a review article y 
Kawamura (Handbuch der path. Microorganismen, KoIIe and Wassernunn, 3 
8, 1930, 1398) where it is used incidentally and is attributed to flayashi, 19^. kM 
fact that Ilayashi did not use Rickettsia tsutsugamushi before 1931 is confirmed bj 
Miteninra (Trans Jap. Path, Soo., II, MSI . 4«) .rho sta las ia a iMtmtc - IwiaMura 
und Ogata geben an, dass Hayaafai 1323 fur dm Erregor dm RteMlstn to ™' 

gnmushi vorgescidagen hat. Erne seiche Angabc Hayaahi, » ^eht tiur ^ . 
auch dem Autor, wie er uns personheh crziJilt, unbekannt. Oga a pp 
used achrtota Isatojamari. in the title of a paper that ho P'™?”*','’ J” 

8th Cong. Far East Aaaoc. Trop Med. vrhich. howoror appeared m Tr^aeto® 
of the Coogrees, J, Jane, W32, MT-ITI It.’. 

discussion of the nomenclature appeared m the Cent. L Bakt . i j , 

Oct. 1, J931, 24^253 and it is this paper that is dually regarded as estabhsu.ng 
use of Rickettsia t&utsugamushi for this spedcs.— Editors. 
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cc. Nitrites not produced from nitrates, 
d. Lipolytic. 

OS. Picudotnonat polycolor. 

«1<1. Not lipolytic. 

99, Ptcudomonas vmdijlata 
Dfti. Pseudomonas viridijlava var. con«n- 
trua. 

ddd. Lipolytic action not reporteci. 

100 Pseudomonas ananas. 

101. Pseudomonas Uguslri. 

102 Pseudomonas sesami. 

103 Pseudomonas (olaasii. 
l)bb Acid from eucrose not reported. 

c Nitrites produced from nitrates 
d. Motile. 

101 Pseudomonas xanthochlora. 
dd Non-motde. 

105. P*€udomonos ffi«ec(oniB 
cc. Nitrites not produced from nitrates 

106 Pseudomonas barKeri 
107. Pseudomonas gladtoli. 

108 Pseudomonas mellea 
cco Nitrite production not reported. 

109 Pseudomonas beths, 

110 Pseudomonas panacis. 

a. Gelatin not liquefied 
b. Acid from sucrose 

c Nitrites produced from oitrates. 

in. Pseudomonas aleurxUdts, 
cc Nitrites not produced from nitrates 

112 Pseudomonas glyanea. 

112a Pseudomonas glycinea var japontca. 

113 Pseudomonas saiaslanoi. 

113a. Pseudomonas savastanoi var fraxim. 
ll-t Pseudomonas tonefftana 
bb. No acid from sucrose 

c Nitrites not produced from nitrates. 

115 Pseudomonas cafsndulac. 

116 Pseudomonas achorix. 

117 Pseudomonas cissteola, 

118 Pseudomonas neclarophtla 

119 Pseudomonas viburni 
bbb Acid from sucrose not reported 

c Nitrites not produced from nitrates. 

120. Pseudomonas mori. 

121. Pseudomonas stizolobh. 

122. Pseudomonas viciae. 

2. Green fluorescent pigment not produced or not reported 
a Gelatin liquefied. 

b. Acid from sucrose. 
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genus liickcUsoides da Rocha-Lima (ioc. 
ctL). 

6. Rickettsia akari Hucbnor, JcJiison 
and Pomerantz. (Pub. Health 
1946, 16S2,) Prom jicarus, a genus of 
mites. 

Minute diplobacilli, occurring intra* 
ceiiuiarly and extracellularly, and bi- 
polarly stained rods. Resemble typical 
rickettsiae morphologically. Non-mo- 
tile. 

Stain well by MacbiavcIIo's method, 
the organisms appearing bright red 
against a blue background. Slain poorly 
with methylene blue. Gram-negative. 
Occur intracytoplasmically and kavc 
been seen intranuclearly in yolk sac cells 

Cultivation - In the yolk sac of the 
chick cmbrj'O. No growth on artificial 
culture media. 

Immunology. Guinea pigs recovered 
from rickettsialpox arc immune to infec- 
tion with strains isolated from infected 
mites. 

Serology Antigens prepared from in- 
fected yolk sacs are highly specific except 
for cross reactions with Rocky Mountain 
spotted fever antigens Sera from con- 
valescent patients fixed complement with 
the homologous antigen and usually with 
Rocky irountam spotted fever antigens 


though at a lower titer. Does not have 
a common antigenic factor with Proteus 
strains e.Tcept that low titers were ob- 
tained in a few recovered cases in agglu- 
tination tests with Proieu3 0X19. 

Pathogenicity; Pathi^enic for man 
with focal initial erythematous lesion 
arid adenopathy, followed by fever and 
appearance of macular rash. No mortal- 
ity. Experimental infections have been 
produced in white mice and guinea pigs 
by the inoculation of infected blood (ir- 
regularly), and of infected liver and 
spleen auspensions, infected brain, in- 
fected lymph nodes, tunica washings of 
infected animals and by infected yolk 
Kics Symptoms in mice include inac- 
tivity, accelerated respiration, ruffled 
fur, with occasional deaths; in guinea 
pigs, fever and marked scrota! reactions. 
Infected embryos are killed sn 4 to 7 
days. It has not been found pathogenic 
for monkeys, distinguishing it from ■ 
Ricketlsia conom. It is also probably 
more pathogenic for white mice than 
RschttsiC eonorii. 

Source, Blood of a human ease of 
rickettsialpox in New York City. 

Habitat : Blood of human eases and an 
ectoparasite of rodents, the mitc (dffo* 
dcrmanjfssus ian^utneus Hirst). The 
etiological agent of human nckettsialpot. 


Genus IL Coilella Philip. 

(Subgenus Coxtella Philip, Amer. Jour Hyg.,S7, 1943,306, Coxtella Philip, Pub 
Repts , U S P. II S,6S, Jan. 9, 1948, 58, not Bengtson, gen. nat>. ns stated m hrst 
printing Manual, 0th ed , Jan 26, 1948, 1092) ' ^ ^ ii t tv 

Small, pleomorphic, rod-shaped and coccoid organisms, occurring intracc 
la the cytoplasm and extracellulariy m infected ticks. Stain lightly with am m 
dyes Gram-negative They are f.lten.blc. Have Ml been cultivated in 
media. Parasites of man and animals winch include the etiological agent of Q 
The type species is Coxtella bumeltt (Dertwk) Bengtson 


1 Coziella bumeta (Derrick) Bengt- 
gon comb nov {Rickettsin hurneti Der- 
rick, Med Jour Australia, 1, 19^. 14; 
Rtckeilsia diaponca Co\, Pub- Health 
Rep , 54, 1939, 182G, Rtcielista btirneii 


var. amerieana, Anon , Brit. Med. Jour., 
g lOil.SSRi Rickettsia (Coxtella) burnett 
riiilip, Amer. Jour. Ilyg , 37, 1943, 300.) 
Named for F. M- Burnet who disfaverwl 
the organism in Australia 



FAMILY niCKETTSIACEKE 


1091 


microns. Non-motile Colored purplish 
with the Giemsa stain, and red against 
a blue background with the Machiavello 
stain. Stains well with azur III and 
methylene blue. Gram-negative 
Cultivation: In plasma tissue culture 
of mammalian cells; on the ehorio-allan- 
toic membrane and in the yolk sac of the 
chick embryo; in rabbit testes and in the 
endothelial cells o\crIying Dcsccmet'a 
membrane of the rabbit eye 
Immunology: Immunity conferred by 
infection appears leas complete than in 
typhus and Rocky Mountain spotted 
fever. Strains from several different 
areas have been found to cross immunitc 
in guinea pigs, but the true relationship 
of the disease occurring m different 
localities remains to be determined. 
Reciprocal cross-immunity between roitc 
strains and human strains has been 
demonstrated in rabbits, liamstcrs and 
mice 

Serology* Antigens from different 
strains vary m sensitivity when tested 
1'V complement fixation with immune 
sera. There are probably a number of 
dilTercnt types on tlie basis of complc* 
nienl fixation with immune sera Has a 
mrnmon antigenic factor with Proteu$ 
GV-K. 

Reaidtmco to chemical and physical 
agents • Readily inactivated by heal and 
rhomwal agents. Destroyed by a tem- 
peialurc of WC for 10 minutes, and by 
01 per cent formalin and 0.5 per cent 
phenol. 

rathogenicity rathogcnic for man, 
monkeys, gddions, guinea pigs, lamsters, 
rata, xoles, mice, gcrbillos, rabbits (by 
intraocular injection) and chick emboo* 
There is wide x*ariation in the virulence 
of differetil stnin-s for hborator)' nni* 
iiuls, infection being established with 
great iIifHculty with some, while others 
tiiiy eau«*a high rnortabtj. 

A febrile reaction occurs in guinea pig*- 
IV-wfige III guinea pigs and mice is ac* 
l,y iitocuiatiun of infcetcil 
spWu or 1 j 1 o >>.1 fniin tn infected antnuil. 


passage in rabbits by intraocular inocu- 
lation of blood, lymph node or organ 
emulsions of infected animals Ascites, 
enlarged spleen often with a fibrinous 
deposit are characteristic. 

In man an eschar with adenopathy de- 
velops at the site of the mite bite. In 
scrub typhus the eschar is not present. 
A (ebnic reaction with ex-anthema occurs 
and mortality is variable. 

In rabbits infection of Dcsccmct's 
membrane follows intraocular injection 
of infected material. 

Source. Seen by Hayashi in smears 
and sections of the lesion (cscliar) at the 
site of the mite bite and in smears and 
sections of the adjacent lymph nodes 
from eases of the disease; also seen by 
Nagnyoetal. (foe ctf) m the endothelial 
cells overlying Dcsccmet’S membrane in 
rabbits inoculated intraocularly w ith in- 
fectious material. 

Habitat. The mites (7'rombicula ala- 
mujhi, Tromlncwfo deUent{$ syn. 7*. 
xcalcht, TrombxculaJItlehtrinTid probably 
ecverel others). Infective through the 
ovaof thcadultfcnule Only the larvae 
feed on rodents or ram Resen’oir hosts 
are probably certain wild rodents, in- 
cluding house and field rats, mice and 
voles and probably some birds The 
etiological agent of tautsugamushi diseaso 
end scrub typhus (for numerous other 
designations of the discs«e sec Farncr 
and Katsampes, U 8 Naval Med Hull , 
4). 1911, SOO). 

Norr. Hiclfttsio nipponfco ScIhrUs. 
(Sefbirds, Amcr. Jour. TYop. Sfed , S, 
1923, 515, [{icltUsoidt$ nipponica d\ 
Itoclia-I.ima, in Kolle and Was’*crman, 
llandb. il path. Mikroorgani-rocn, 3 
Aufl , 8, 1930, 1350.) Tliis prehlf-nuiti- 
cal organism was thought by its author 
to lie the cau.v« of l«ut8iigxmu«Iii dwase. 
Itccause it was cuUivatiblc by the meth- 
ods usrd by Fcllartls, it is riot now re- 
garded Miilenlieal with (tulsu- 
garnui^t Ogsla lltfl <lti udet nipposiru 

th* tji«* (ruMiot)pjj if tl)» 
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Genus ///» Cowdtla Ben<j(son, gen, noy. 

Named for E. V. Cowdry who first described the organism in hcartwater of three 
ruminants, sheep, goats and cattle. 

Small pleomorphic, spherical or ellipsoidal, occasionally rod-shaped oreanisms, 
occurring intracellularly in ticks Gram-ne^tive. Have not been cultivated in 
cell-free media. Parasites which are the etiological agent of heartwatcr of cattle, 
sheep and goats. 

The type species is Cou’dria nminatUium (Cowdry) Bengtson. 


1. Cowdrla nimlnauHum (Cowdry) 
Bengtson, comh. nou.' (liickeUsta rumi- 
nantinm Cowdry, Jour Exp. Med., 42, 
1925, 231; Rickettsia (Co\^ria) rumi- 
nantium Moshkovsky, Uspekhj Sourc- 
mennoi Biologii (Russian) (Advances in 
Modern Biology), 19, 1015, 18.) From 
M. L. Ruminantia, the cud-chewing 
mammals 

Differ morphologically from typical 
rickcUsiae, showing usually spherical 
and ellipsoxdal forms, occasionally bacil- 
lary forms. Irregular pleomorphic forms 
occur, Grow in the cytoplasm of cells, 
eometlmes in densely packed masses. 
Sire of cocci from 0 2 to 0.5 micron in 
diameter in the endothelial cells of ani- 
mals. 0.2 to 0 3 micron in diameter in 
ticks. Bacillary forms 0.2 to 03 by 0.4 
to 0 5 micron and pairs 0 2 by 0.8 micron 
in ticks. Non-motilc. 

Stain blue with the Giemsa stain and 
can also be stained by methylene blue 
and other basic anilme dyes. Grom- 
negative. 

Cultivation not reported. 

Immunology . Immunity incomplete 
after recovery from the infection The 
organisms are found in tlie tissues long 
after recovery. There is some evidence 
of a variety of strains 

Pathogenicity Pathogenic for goat?, 
sheep and cattle. Transmissible to goats 
by inoculation of infected blood iotra- 
jugulatly. The most characteristic le- 
sion is the hydropericardium of infected 
animals. The only small animal shown 
to bo susceptible is the ferret 

Source : Seen in the endothelial cells 
of renal glomeruli and in the endothelial 
celts of the cerebral cortex of ammala suf- 


fering from heartwater and in the tick, 
Amilyomma hebraeum. 

Habitat: The bont tick (dmilyomma 
Aebroeum) and also AmSlyommo can'ego- 
tum. When the lick is infected in the 
larval state, it can transmit the infection 
to the nymphal and adult stages, but the 
disease is not transmissible through the 
ova of the adult female tick. The etio- 
logical agent of heartnatcr in sheep, 
goats and cattle in South Africa. 

Appendix I: Further studies of the 
organism of trench fever are required be- 
fore the reJatfonship of RtUeUsfa guifi‘ 
iana to the other more firmly established 
speefesof rickettsiac can be determined. 
Therefore, ft is placed in this appendix 

J. Rickettsia juinfann Schminke. 
(Sebroinke, MQnch. mod. Wchnschr., fh 
July 17, 1917, 9D1; Rickettsia tcolhynica 
Jungmann and Kuesynski, Ztsebr. kiin. 
Med., S5, 1918. 261; FossiU's quinlana 
suggested as a possible subspecies “if 
necessary" by Megaw, Trop. Dis. Bull r 
40, 1943, 82S ) 

Probable synonym : RicUtlsia prlicuh 
Munk and da Ilocha-LiiT).a, Mflnch. med 
Wchnschr., €4, 1917, 1423. 

Coccoid or ellipsoidal organisms, 
often occurring in pairs, more plump and 
staining more deeply nith the Glcr^ 
stain Uian Rickettsia proicareht. Pa 
Roclia-Lima gives their size as 0 2 to 0,4 
micron by 03 to 05 micron. In 
appear as short rods, frequently in iiairs 
and often bipotarly stained Non-mo- 
tife, 

stain reaJjsli violct will. tUe Oicma, 
atain. Gram-neeitlre. Oam ea'ra- 



FAMILY lUCKETTSIACEAE 


1093 


Small bacterium-hke, pleomorphic or- 
i'anisms ^•arying in size from coccoid 
forms to r\cn marked rods Occur as 
cytoplasmic micro-colonies ^^lth diffuse 
or compact distribution of the organisms 
through the cytoplasm. Also seen ct- 
tracellularly, where they appear as small 
lanceolate rods, diplobacilli and occa- 
sionally segmented filamentous forms 
Cliains of 3 to C elements often seen 
Quite uniform in size and morphology in 
infected yolk sacs and in mouse spleen 
with exceedingly minute forms in heavily 
infectedmalcrial. Small lanceolate rods, 
0 25 by 0 4 to 0.5 micron, bipolar forms 
0 25 by 1.0 micron, diplobacilli 025 by 
1.5 microns. Non*motile 
With Giemsa’s stain they appear red- 
dish-purple, with Machiavello’s stain 
bright red against a blue background 
Gram-negati\o 

Cultivation: May be cultivated in 
plasma tissue cultures, in modified Mait- 
land media and in the yolk sac of chick 
embij'os 

Immunology : Tliero is complete cros'i 
immunity between Australian and 
American strains of Q fever in guinea 
pigs Strains from other parts of the 
world also cross immunize. 

Serology American and Australian 
strains arc identical by agglutination and 
agglutinin absorption Strains from 
various countries arc serologically related 
as shown by complement fixation Q 
fever is distinguisliablc from olbcr 
nckcttsLxl dier.wa by complement fixa- 
tion tests. Xo common antigenic factor 
with any Proteus strain has l>een demon- 
itrated 

Filterabilily The infcclious agent of 
Q fever readilj pas-'cs licrkcfrld N filters 
which are impermeable to ordinarv t>ae- 
tena and W fillerH which ate imj>crmcablr 
to tjphus and spotted fever rickottsime 
Itesistanee to chemical and physical 
agf-nts Comp.irativiU re«i*lant tohial, 
drying and chemical agents Survivta 
at lea«l 100 d.svs in fell free media nilli 


out loss of titer, resistant to CO'C for 1 
hour and to 0.5 per cent formalin and 1 
per cent phenol when tested in fertile 
eggs 

Pathogenicity Pathogenic for man, 
guinea pig and the white mouse. The 
monkey, dog, white rat and rabbit are 
mildly susceptible. Certain bush ani- 
mals in Australia, particularly the bandi- 
coot, are susceptible and these animals 
have been found naturally infected. 
Other rodents and marsupials arc mildly 
susceptible. Calves have been experi- 
mentally infected and cows have been 
found recovered from naturally acquired 
infections. 

A febrile reaction occurs in guinea pigs 
but mortality is low except with heavily 
infected yolk sac which causes a high 
mortality. On subcutaneous or intm- 
dermal inoculation a marked inftammA- 
lory thickening of the skin occurs at the 
site of inoculation On autopsy the 
spleen is enlarged from 2 to 13 times by 
weight and is engorged with blood 
Transfer m guinea pigs and mice is ac- 
complished by transfer of infected liver 
and spleen. A febrile reaction often ac- 
companied by pneumonitis occurs in 
man, but mortality is low. 

Source First seen m smears from mice 
inoculated intraperitoneally with infec- 
tious material by Iturnet and Freeman 
(Med Jour Australia, 5, 1917 (2), 231). 

Ilabital The wood tick (Dermneentor 
andersom) and the licks, /)frm(ic<nfc»r 
oreiJentaUs, .Initfiomma amcrieanuM, 
Ilatnusphysfitis leporis-pahistrts, Ito<I<s 
denlatus and llatmuphyinhs humcrosa. 
Several Other rpecies of ticks lusve l>ecn 
shown to trnr«mil experimentally the 
virus of Q fever. It has been found to 
survive in the ova of the fenwle ticks 
(fjerwioeenlor ondenoni and Ilaemaphy- 
•afit Aumrrnm) Tlie Lan'lienot (Ischn 
niacrurus) is prolxibly Uie n-vtural reser- 
voir of the di'ca'e in Australis. Tlif 
etkihigira] agent of Q (Qii-en«!an>l) fever 
in man 
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reml. Soc. Biol., Paris, 1037, 3S2; 
Ehrlichia cam's Moriikovaky, Uspokhi 
Souremennoi Biologii (Russian) (Ad- 
vances in Modern Biology), tS, 1915, 18.) 
Moslikovsky aclccla this apcaics aa the 
type species of tiie aubgcaus JPfcrffcfcin 
Moshkovsky ((oc, cil.). Found in doga 
used for experimental purposes in Al- 
geria. Appears to be transmitted natu- 
rally by the dog tick (RhipjcepAofus 
sanguineus) All active stages of the 
tick transmit the organism and it passes 
intraovarially from the female to the 
lan’ac of the next generation. The or- 
ganisms arc generally spherical in shape 
and can bo seen in the circulating mono- 
cytes. The infection causes a serious 
and often fatal illness in dogs. Small 
laboratory animals arc not susceptible 
to the di3e.ase. 

EiclxKsin conjuncU'iae, /lichfist'a con- 
junciu'ac bovis and Bickrilsta conjunc- 
liiao polli, see Family III, CWamydoro* 
aceac. 

UtefiCllsia cienocephali Sikora. (Arch. 
Schiffs- u. Tropenhyg., 1918, 442 ) 
Found in cat fleas (presumably Cleno- 
cephdhBes fehs) on the surface of the 
organs in the body cavity and in the coe- 
lomic fluid. Tivo forms n’ere found which 
might be tno species, one resembling 
Ricl^eflsia pcdicnfi and the other RxektU- 
sia melcphagz Hcrtig and WoJhach 
(Jour Med. Res , 1921, 329) found 

RicAettsia c(enocepftafi to vary in sire 
and shape from minute cocci to rather 
large, swollen, curved rods, staining 
reddish with the Gtemsa stain 
Rickeilsia culios Brumpt. (Ann. Para- 
sitol. Hum. et Comp , i6, 1938, 153.) 
Found in the stomach epithelium of 
mosfjuitoes (Cuiej;/ali£>ans) 12day8ofter 
they had been fed on a patient carrying 
ilhcTofilaria 6ancrc/(i. Thought to be 
pathogenic for the mosquito and possibly 
for man Occurs in the form of small 
granules and more often as small bipolar 
rods. Stains with hacmaium, erytbio- 
sme-orange and toluidme blue. Gram- 
negative. 


Rickeilsia dermacenlrophtla Steinhaus, 
(Pub. Health Repts., 67, 1942, 1375) 
Found in all stages of the wood tick {Der- 
macenior andersoni}. In the epithelial 
cells of the intestinal diverticula and 
other tissues of the tick, usually ettra- 
cellularly but sometimes intraceliularly. 
Not seen in the nuclei of ceils. Graia- 
negative and staining red with the Mach- 
iavcllo stain, and bluish-purple with 
the Oiemsa stain. Stains less deeply 
with ordinary bacterial stains than most 
bacteria. Resembles Rickeilsia rickell- 
six morphologically but is slightly larger. 
Not pathogenic for laboratory animals or 
for some of the natural hosts of Derma- 
cenfor andcraont. 

Rickeilsia kirundtnis Cowdiy. (Jour. 
Exp. Med., 57, 1923, 431.) An orgaoism 
observed by Arkwright, Atkin and Bacot 
(Parasitology, iS, 1921, 27) in the tissues 
of Cimei hirundfm’s which is probably 
the same organism to which Cowdiy re* 
felted as Rjcfccflsio hirandinis. Con- 
sidered by Sleinhaus as a nomcri nvdm. 

Rickeilsia kairo da Rocha-Iiima. 
(Clairo rickettsia, Arkwright and Bacot, 
Brit. Jour. Exper. Path., 4, W “Of 
Rocha-Lirtm, in Kolle and Wasserraan, 
Ilandb. d. path. Mikroorg., 3 Aufl., 5, 
1930, 1361 .) Resembles Rickeilsia rocha- 
Itmae and Rickeilsia proxcazekii. 

Rxckellsta UctuJaria Arkwright, Atkin 
and Bacot. (Parasitology, fS, 1921, 27.) 
Found in the gut of the bedbug {Cines 
fectufartus) as filamentous and rod- 
shaped organisms. It seems probable 
that all bedbugs harbor the organism 
and it is also present in the developia? 
.ova. The location is intracellular. Ve^ 
pleomorphic, ranging from small coceoid 
forms to thread-like forms. The small 
coccoid and diplococeoid forms 
deep purple with the Giemsa stain, while 
bacillary, lanceolate and thread for^ 
stain more red than purple with the 
Giemsa stain. Not infective for small 
laboratory animals or for man. 

Rtekellsia linognalM Kindle. (Para- 
sitology, IS, 1921, 1S2.) Found in the 
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cellularly ia the rcgioa of the epithelial 
Uningof the gut of the louse. 

CuIti%'attOQ; Has not been cultivated 
in tissue culture or any cell-free medium, 
though Richllzia pedtculi, considered by 
some identical with Rtckcilsta gmntana, 
has been cultivated on human and horse 
blood agar. 

Pathogenicity. Pathogenic for man, 
causing recurrent fever. No strain has 
been definitely established in laboratory 
animals. 

Immunology • Partial immunity la pro- 
duced after an attack of the disease 
The disease is characterized by relapses 
which may occur as long as two years 
after the initial attack 
Distinctive characteristics; The or- 
ganism resists a temperature of C0*C 
moist heal for SO minutes or a do‘ beat 
at 80*C for 20 minutes. It resists desic 
cation in sunlight for 4 months It is 
filterable under certain conditions but 
not when in plasma or serum It is 
present in filtrates of infected vaccine 
sediments and c'ccremcnts of infected 
lice. 

Source; Seen in licc fed on trench 
fever patients by Topfer (MQnch med 
Wchnschr., (>/, 1916, 1495) 

Habitat- The epithelial lining of the 
gutof tlie body louse (R«hculu$ humanus 
var. carpunt) where they occur ettn'- 
cellularly, and Pcdtculus capitis Tin- 
virus is not transmissible (lirougli the 
ova May bo the etiological agent of 
trench fever (Wolhynian fever, ehin 
bone fever, fiie-flay fever' 

Appeadlzll: Additioiwl rwmctl apccics 
are included in Cliapter V, RickctUtae, 
in Stcinliaus, In-v^t Microbwlog) 
Itluica, 1316. 30f-328 Some differ 
morphoiogically and linctorully from 
tjpical rickcltsuac, wmo ore not nvo 
cUted with an arthrojwd icclor, some 
liavo been incompletely studied and 
described, aomo liAVc been cullivatoil in 
cell-free media. Pending the completion 
of further studies involving possible 


cultivation in fertile eggs, the determina- 
tion of biological properties, and ade- 
quate comparative immunological and 
serological studies, no attempt is made 
to classify these organisms. The de- 
scriptions are condensed from those given 
by Steinhaus: 

Ehrlichia {Riekellsia) kurloci Mosh- 
fcovsky. (Compt. read. Soc. Biol., Paris, 
fSS, 1937, 379; Ehrlichia litrloii hfosh- 
kovaky, Uspekhj Souremennoi Biologii 
(Russian) (Advances in Modern Bi- 
ology), S9, 1945, 12.) Found in the 
monocytes of guinea pigs. Described by 
Kurloff ia 1859 as inclusions ia the mono- 
nuclear cells of guinea pigs and other 
amnials. These became known as Kur- 
ioif bodies. However, the parasitism of 
these bodies is questionable. 

Rielctisia cwum Oarpano. (Riv. Pat. 
Comp., Jan -Feb., 1930, 1.) Minuto 
bodies jo the leucocytes and tissue cells 
of a bullfinch (Pyrrhulo europca) brought 
to Eg>'pt from Gcimany. Don.itien 
and Lestoquard (Arch. Inst Pasteur 
Algilric, IS, 1937, J42) suggested that this 
organism might have been that of psitta- 
cosis. . 

RickeUsto boas Donation and I.«sto- 
quard. (Donaticnand I.estoquard, Bull. 
Soc Path n.'iot.iW, 193C, 1057; FArficAi’o 
boas Moshkovsky, Uspekhi Sourcmcn- 
noi Biologii (Russian) (Advances in 
Modem Biology), 19, 11115, 18.) Con- 
cerned in a disease of rattle which is 
transmitted by an unidenlined lick of 
the genua Hvolomma The organism 
occurs i» circular or round angled poly- 
gonal rrci.w.s which consist of a brge 
number of tightly prewd, minute 
•pherical gromibfions These masses 
arc sitaated m the cylopkisni of rarioiis 
inonocjtea The organism causes a reli- 
tiielj light febrile disease in cattle, and 
an inapfwrenl infection in Bheep and 
fever in roonkej a 

Rickrftna cants Doiuiticn and I^eslo- 
quard. (Don-alicn and l.estoquard, Bull. 
Soc rhth nwt.,fS, 1935, 418; FkfficJiia 
(Rickettsia) cams Moshkovsky, Compl. 
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rocha-livxae. It causes a febrile illticsa 
in in which relapses occurred Z to 
6 times as in trench (ever. I^tcileftsta 
weigli was agglutinated by convaleacetit 
sera but not by sera from typhus pa- 
tients. Convalescent sera gave no posi- 
tive Wcil-Felk reaction. 

Wolbachta pipkntis Hcrtig. (Rickett- 
sia of Culex pipfens, Hcrtig and Wolbach, 
Jour- Med. Res., ii, 1021, 320; Hertig, 
Parasitology, 28, 103G, 453.) This is the 
type species of the genua lPof6ac/ita 
liertig (foe. a’f ). Found in tho ovaries 
or testes of the mosquito, and present in 
all stages 0 the mosquito’s development. 
The outstanding morphological charac- 
teristic of the organism is great pleomor- 
phism. Minute coccoids and short rods 
may bo considered typical, but the usual 
microscopic field consists of various 
shapes and sizes. Some forms show 
bipolar staining with the Giemsa stain. 
The orgaaism* is a harmless parasite of 
tho mosquito. Laboratory animals arc 
apparently not susceptible. 

Tho following unnamed rickcttsiac 
isolated from animals or seen in animals 
arc Included in Stemhaus’ list of rickett- 
siae (Insect Microbiology Ithaca. 1916, 
341). 

A nckettsm was isolated by Parker, 
Kohls, Cox and Davis (Pub Health 
Rept., 64, 1939, 1482) from a tick (dw- 
6ft/oitimo TiiacufoAtm) It is pathogemc 
for guinea pigs and the disease is 
referred to as the maculatum disease. 
There is complete cross immunity m 
guinea pigs between this infection and 
Rocky Mountain sjxittcd fever and 
boutonncusc fever, but it differs from 
these diseases in some particulars. 

A rickettsia-hke organism was isolated 
from the reduviid bug (Pri'afoma rufiro- 
fasciala) by Webb (Parasitology, S2, 
1910, 353) It was palhogemc for some 
Liboratorj' animal.v ami iras maintained 
in guinea pigs for 5 passages The 
rickettsiae were transmissible to the 


next generation through the egg of the 
reduviid bug. 

A spotted fever type of rickettsi.! was 
isolated by Anigslcin and Bader (Texas 
Uepts. Biol. Med., t, 1943, 105) from the 
dog tick (/fftipicepftafus saajiuineus) . 
taken from nonival dogs. It was patho- 
Rcnic for rabbits and guinea pigs 

A rickettsia was isolated by Anigstein 
and Bader (Texas Repts. Biol, jfed., /, 
1913, 298, 3S9) from ticks (Amblyomma 
omertennmn) collected in Texas. They 
believed it to be the cause of bullis fei-er 

Rickcttsiac were observed by Enigh 
(Bert. u. Munch. Ticrarztl. Wchnschr., 
1912, 25) in the leucocytes of a bison 
calf. No arthropod was associated with 
this rickettsia. 

A rickettsiadike agent pathogenic for 
guinea pigs was reported by Tatlock 
(Proc. Soc. Exp Biol, and Med., Sh 
1944, 95). The animals had been in- 
jected with blood from a patient with 
‘‘prctibial" fever. No arthropod vector 
was indicated. 

Three species of rickettsia-hke or- 
ganisms isolated from tfie wood-lick 
{Dcrmaccnior andersont) arc described 
by Noguchi (Jour. Exper. Med., 4^i 
1920, 515-521). These were named Ea- 
ctllus ricXellst/omts, ffacitlus pseuio- 
xcTosis and Boctifiis cjuirfi'sCans. All 
could be cultivated on cell-free media 
and none was pathogenic for laboratory 
animals. 

Appendix HI; Unnamed rickettsia- 
hke organisms scon in the tissues of 
insects 

Hertig and lYolbach (Jour. Med. , 

44, 1924, 329) list sixteen species of 
ai^hnids and twenty-three species of 
insects which are hosts to rickettsiae or 
ricfccttsia-liko organisms. 

Wolbach (Jour. Amcr. Med. Assoc., 

1925, 723) reports hosts of non-paibo- 
genic rickettsiae wliich include fourteen 
apeeies of arachnids (ticks, mites and 
spiders) and twenty-two species ofm- 
Bccts distributed in nine orders, includme 
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alimentary tract of the goat louse (Ltno- 
gnalhiis slenopsis). Resembles RtcktU- 
ata triekodectae moJTjhologically and oc- 
curs only e'ctracellularly in the lumen of 
the gut 

RieleUsta melophagi JTdllcr fAreh 
SchifTs- u Tropenhyg , SJ, 1917, 53 ) 
Found upon and in the cuticular layer 
covering the epithelium of the luidm- 
tcstine of the sheep tick (Slelophagut 
ovinua). Occurs characteristically in 
pairs o! fairly uniform sue, coccoid and 
sometimes rod-shaped. Gram-negaiivc . 
but stains fairly well with carbol-fuchsin 
and gentian violet. Stains deep purple 
with Giemsa’s method and bright red 
with Machiavallo’a method Has been 
cultivated on non-living culture media, 
a glueose-bload-bauiilon agar medium 
The ability of RicUCUki mebpkagt to 
infect sheep has been the subject of 
contradictory claims. Small laboratory 
animals seem not to be susceptible 

RielelUta oeiaa Lestoquard and Oona- 
tien. (Lestoquard and Dooatien, Bull 
Soe. Path. Exot.. S$, 1036, lOS, CMtahta 
oi'ina Moshkovsky, Hsphekht Sourc- 
mennoj BJolcgii (Russian) (Advances in 
Modern Biology), 19, IMS, IS ) Found 
in the blood of diseased sheep from 
Turkey and Algeria. The organisms oc- 
cur as minute coccoid granules, grouped 
in masses and present only in the mono- 
cytes and never in endothelial cells 
They stain uniformly dark red with the 
Giemsa slam but did not stain nith the 
Castaf^eda technic. Infected ticks {Rht- 
pieepholua burta) are thought to be the 
vectors, 

RielelUia puea AfoKamed (AfimsCrj’ 
Tech. Sci. Serv. Bull. 2H, 
1939, C pp ) In the monocytes and 
pla-sma of the blood of a fish (JTtlraodon 
/aAala) shonlng necrotic ulcers on its 
head and both sides of the body. The 
heart, liver and intestines showed le- 
sions The organisms were minute coc- 
eoid forms TOtying from 0 2 to 0 4 micron 
in diameter and frequently occurring in 
pairs. 


Rielaltata rocha-Umae Weigh (Prz- 
glad. Epidemj., 1, 1921, 375 ) Occurs 
in lice {Pedteulua humanua) but is ap- 
parently non-pathogenic cither to lice or 
to vertebrates. Larger and more pleo- 
morphic tiian Riekeltsia proicazcKii. In 
smears or sections of the gut of lice, 
RteXeltsta roc^a-f/mee occurs in agglomer- 
ated masses, grouped like staphylococci 
They occur both eytracellularly and in- 
traccllularly and stain more deeply tlwn 
Rickettsia prouacekti Wcigl claims to 
have cultivated this species on artificial 
culture media under anaerobic condi- 
tions. Not pathogenic for laboratory' 
animals or man 

Riekelhta autg Donatien and Gayot. 
(Bull Soc. Path. E\ot , 5S, 1912, S2I ) 
Causes a disease m s»ins, the pathology 
of which resembles heartuater of rumi- 
nants Sec Genus III, Coirdna, Family 
Ruketlsiaaeoe 

RicUtlna truhodeetae Hindlc. (Par- 
asitology, 75. 1921, 1S2 ) In the species 
of biting lice iTnehoilfctaa pilosua) 
which may be found on horses This 
insect does not suck blood The or- 
ganisms occur evtrncellularlj’ in the all- 
mcnlaiy traei of the louse The aver- 
age sire IS 0 3 to D 5 by 0 5 to 0 9 micron 
and occasionally longer forms occur. 

RtckellMia UYigli Mosing (.\rcli Inst, 
Pasteur, Tunis, SS, 1930, 373 ) Con- 
cerned in an epidcniic disease winch 
broke out in 1931 among employees of 
the Institute of Bioingy in Lw6w who 
were engaged in feeding supposiMily mi- 
infected (ice on Ihfir persons .Moving 
and others have suggested the ixi-'iihihtj 
that tins nckettsia nwj be an ottrenie 
muumt of Itickellsia jiedtcuh. Small 
corenid to rt>d slnped orptnisms staining 
Bell with the (Jiemsa slam. u«ailly 
slightly longer tlim llickelttio proiro- 
ztlu In the louse {f’trlieuluj bu- 
manu*), the rickettriae f>rcur cxtrarellu- 
larly in H»e intestuvi! lumen forming a 
layer coxering the surface of the cpithe- 
lUI lining Xot (wthopcfiic for the 
mis Rteleltfia pretru.Wi/ and RteleUtta 
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FAitILY II. BARTONELLACEAE GIESZCZYKIEWICZ,* *• 

(Bull Intern Acad. Polon. Sci , Classn Sci. Math. Nat., B (I), 1939, 9-30 
Small, often pleomorphic rod-shaped, coecoid, ring-shaped, faamenlous and beaded 
mieto-orgamsms, Btaming lightly rrith aaiUne dyes, but well n-lth Gierasa’s slain, 
ram-negative. Parasites of the erythroeyles in man and other vertebiales Knees 

to he transmitted by arthropod vcetora in some eases. The causative organisms of 
tartonellosis in man, haemohartoneUosia, grahamellosis and epciythrmoonosis in 
the lon-cr animals. Diger from the protozoa that also parasitiie erythrocytes in that 
the entire parasite stains n-ith no differentiation into cytoplasm and nucleus. 


Key lo the genera of family Bartonellaceae. 

1. Parasites of the erythrocytes and of fired tissue in man. 

Genus I, BarloneJia, p. }3£0 

2. Parasites of the erythrocytes of lower mamnmls, increased in susceptible animals 
by splenectomy. Eradicated by arsenicals. 

Genus II. JIaemobarloneUa, p. 1102 

3. Parasites of the erythrocytes of lower mammals. Not increased in susceptible 
animals by splenectomy. Not eradicated by areemcals. 

Genus III. Grohainella, p. 1109. 

4. Blood parasites, found on the erythrocytes and in the plasma of lower mammsl/. 
Appear as rings, coccoids and short rods. Splenectomy activates latent infections. 

Genus IV. Eperi/lhrozoon, p lllh 


Genus f. Bartonella S(ron<7, Tpzter and Seliords. 


(Sarlonia Strong, Tyzzer, Brucs, Sellards and Gastiaburd, Jour. Amer 
Assoc., SI, 1013, 1715, not Barlpnia Muhlenberg, in Willdenow, Neue Schrift Qe* 
Nat. Fr., Berlin, 3, 1801, 444j not Bortonia Sims, Bot. Mag., 18W, cot jBariontc 
Crossman, Essais de Paleoconchologie Compart, 4me Livr., Pan's, 1001 ! Stn//>g, 
Tyzzer and Sellards, Jour. Amer. Med. Assoc., S4, 1015, 803; ewend. Tytzer and 
Weinman, Amer. Jour. Ilyg-, SO B, 1939, 143 ) Named for A. L. Bsrtoa who dca- 
cnbed these organisms in 1909. 

Parasitesof the ifry’tbrocytcs irkicb also multfpJy izz tissue ee3}s. On the red 
blood cells in stained dims, they appear as rounded or oval forms or as slender, 
straight, curved or bent rods occurring cither singly or in groups. Cliaracteristicafiy 
in cliains of several segmenting or^nisms, sometimes swollen at one or both ends ana 

* Prepared by Dr. Ida A. Bengtson (retired), National Institute of Ilealtb, 
Bethesds, Maryland and Dr. David Weinman, Parasitofogist to the 2037 Ifsrvar 


Expedition to Peru, Boston, Mass., April, 1947. ^ 

*• Partial syn. AnopIasmi’</a« has beenpropo^dasa family name to unite the o 
genera Anaplasma, Grahamella, Bartonella and Bperylftroroon by Neitz, ” 

and du Toft (Onderst Jour. Vet. Sci. and An. lad , S, 193i, 2CS). Siaee the na 
is derived from Anaplasma, the nature of which is not fully uuderslood and si 
these authors consider the 4 genem as bcloneine to ‘ho protoronn order f/oemospor . 
It seems advisable not to consider this nomenclature for the prosent. iM s 
Anaplasma (parasites at the red blood calls ol oatlfc; created by Tb«l« (T«ns^“ 
Govt Vet. Baet. Kept. I90S-9, 7-e4, IWO) consist, of f .hem ,rbc 

ginale and A naplasma cenlrah. Recent worken are rnchned to ^ 

baclenal in nature as they do not show a drfferentiatron into cj toplasm on 
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numerous non-blood-sucking inseels as 
ncll as lice and ticks. 

Cowdrj" (Arcli Path and Lab Med , 
S, 1926, 59) lists se\eu species of ameh- 
nids and twenty-four species of insects 
which arc hosts to non-palhogenic nck- 
ettsiae. 

Buchner, P. (Tier und Pflanze m Sym- 
biose. GebrQder Borntraeger, Berlin, 
1930, 900 pp ) Through the text, and 
particularly on pages 300-464, the 
rickettMadikc and bactcrium-Uke micro- 
organisms occurring intracellularly in 


insects and other small animals are dis- 
eus«ed, imneipally from the view point of 
the biologist 

Paillot, A (L'mfcction chez Ics In- 
sects, Paris, 1933, 535 pp ) Concerned 
principafl)' with bacterial infections of 
insects, but also includes information in 
intracellular symbiotes and rickcttsia- 
like and bactenum-like microorganisms. 

Stcinhaus, Edw.srd A. (Insect mtero- 
biologj* Itbaca, 19lG, 188-255 ) Intra- 
cellular baeterium-likc and rickettsia- 
liLc symbiotes arc discussed 
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c. Nitrites produced from nitrates. 

d. Bccf-pcptono ogar turns dark brown. 

123. Psevdomonas allticola. 

124. Pseudomonas gardeniae. 

dd. Beef-peptone agar remains uncolorcd or light dis- 
coloration after several weeks, 

e. Colonies tan to brown. 

125. Pseudomonas caryophylli. 

126. Pseudomonas solanaccarum. 

126a. Pseudomonas solanacearum var.asia- 
Itca. 

ee. Colonics white or colorless. 

127. Pseudomonas caslaneae. 

123. Pseudomonas seminum. 

ee. Nitrites not produced from nitrates. 

120. Pseudomonas passijloriae. 
bb. No acid from sucrose. 

130. Pseudomonas fabae. 
bbb. Acid from sucrose not reported. 

c. Nitrites not produced from nitrates. 

131. Pseudomonas astragali. 

132. Psevdomonas colurnae. 

133. Pseudomonas mauhloneii. 

134. Pseudomonas polygont. 
cc Nitrate production not reported. 

135. Pseudomonos iridteola. 

136. Pseudomonas levistici. 

137. Pseudomonas radiciperda. 

on. Gelatin not liquefied, 
b. Acid from sucrose. 

c. Nitrites not produced from nitrates. 

138. Pseudomonas melaphthora, 
cc. Gas from nitrates. 

139. Pseudomonas heliantki, 
bb. No acid from sucrose. 

c. Nitrites produced from nitrates. 

140. Pseudomonas alboprccipitans. 

141. Pseudomonas petasitis. 

142. Pseudomonas lignicola. 
cc. Nitrites not produced from nitrates. 

143. Pseudomonas andropogoni. 

144. Pseudomonas u'oodsu. 
bbb. Acid from sucrose not reported. 

c. Nitrites produced from nitrates. 

145. Pseudomonas panici-miliacet. 

146. Pseudomonas saliciperda. 
cc. Nitrites not produced from nitrates. 

147. Pseudomonas eriobolryae. 
liaa. Gelatin liquefaction not reported. 

\ b Nitrites not produced from nitrates. 

148. Pseudomonas teieringae. 
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Irequcntly beaded (Strong et al > toe eit » 1913), without a distinct differentiation of 
nucleus and cytoplasm In the tissues they are situated within the cytoplasm of 
endothelial cells as isolated elements and grouped in rounded masses. These para- 
sites occur spontaneously in man and m arthropod vectors, are endowed with inde- 
pendent motility, reproduce by binary fission, and may be cultivated by unlimited 
serial transfers on cell-free media One species has been recognized It is known 
to be established only on the South American continent and perhaps in Central 
America Human bartonellosis may be manifested clinically by one of the two syn- 
dromes constituting Carridn’s disease (Oroya fever or verruga peruana) or as an 
asymptomatic infection (definition by Strong, Tyzzer and Scllards emend. Tyzzer 
and Weinman (in Weinman, Trans. Amer Philosoph Soc , N S., SS, pt. 3, 1941, 
21G). 

The typo species is Barlonella banlli/omits (Strong et al.) Strong et al. 


1. Bartonella bacUllformls (Strong, 
Tyzjer, Bnics, Scllards and Gaatiaburd) 
Strong, Tyzzer and Scllards (Bartenio 
bacilhformta Strong ct al , Jour Amer 
Med -Assoc , <»/, 1913, 1715; Barlonella 
iiaciffi/orwis Strong, Tyzzer and Scllards, 
Jour Amer. Jfed. Assoc , Oi, 1915, 808, 
emend Tyzzer and Weinman, Amer. 
Jour Hyg 3d(H), 1939, 143, also see 
Weinman, Trans Amer. Philosoph Soc , 
NS,J5,pt 3,19H,2-»G Partial orcom- 
plete synonyms Darlonelln coetnde (sic) 
ircrcolles, Ann do Pne do Mc<i , Luna, 
9, 1920, 231, Barlonella peruviana L^co- 
mcl,HulI Soc path Erot .f.M9J9,33l. 
Kperlhyrosoon noguehit Lnoff and 
Vauccl, Compt rend Soc. Biol , Pans, 
103, 1930, 075.) From Latin baetUus, 
rod and forma, sliapc. 

Small, pleomorphic organisms, slion- 
ing greatest morphological range in the 
blood of man, appearing as rcd-vioIct 
rods or coccoids situated on the red cells, 
when stained nith Gicmsa’s stain. Ba- 
cilliforni bodies arc the most typical, 
measuring 0 25 to 0J> by 1 to 3 micmns 
t)ftcn cur^’cd and may sliou polar en 
Largcment and granules at one or Iwth 
ends Hounded organisms m<aisure 
nl<out 0 75 micron in diameter and a nng- 
like iTinety is sometimes .abumlaiit On 
semi-solid medi.a a mixture of ixsis and 
granules appear Tlie organisms may 
occur singly or in Large and snull, ir- 
rrgular dcn«e collections, measuring up 
to 25 microns or more in length Ihincti- 


form, spindle-shaped and ellipsoial forms 
of the organism occur, varying in sue 
from 0 2 to 0 5 by 0 3 to 3 microns. 

Gram-negative and non-acid-fast. 
Stain poorly or not at all with tho usual 
anilmc dye stains, but satisfactorily nith 
Romanowsky and Giemsa stains 
Motile ID tho blood and m cultures. 
One to four unipolar flagella. 

Cultivation* Growth in scmt-solid agar 
nitli fresh rabbit serum and rabbit 
hemoglobin and in semi-solid agar uith 
blood of man, horse or rabbit with or 
nitliout the addition of fresh tissue and 
certain carbohydrates, m other culture 
media containing blood, serum or plasma, 
Iluntoon’s hormone agar at 20 per cent, 
semi-solid gelatin media, blood-glucose- 
rystmc agar, chono-allantoic fluid and 
yolk sac of chick embryo 
Gelatin not liquefied 
Xo acid or gas n glucose, sucrose, 
galactose, maltose, fructose, xylose, lac- 
tose, nunnosc, mannitol, dulcitol, ara- 
bioosc, raffinoxo, rliamnose, dextrin, inu- 
lin, salicin and amygd.alin 
No action on lead acetate. 

.\crobic, obligate 
Optimum temperature 2S*C. 
Immunology* Natural immunity to 
infection lias not l>een demonstrated in 
susceptible species .\cquired immunity 
apparent l«th during and after tho dis- 
ra-xe. Bxrfoncllxe from different sources 
appear to prox-oke similar reipms-'s. 
Ilartonellso from Oroya fever protect 
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against infectiou with organisms ob- 
tained from verruga cases. 

Serology: Immune sera fix complement 
and agglutination of eusponsions of 
BaHomUa by sera from recovered cases 
has been reported. 

Pathogenicity: Three forms of the dis- 
ease occur in man; the anemic (Oroya 
fever), the eruptive (verruga peruana) 
and mixed types of both of the other 
forms Experimental Oroya fever has 
not been Bucccss/ully produced ia ani- 


mals, except rarely in an atypical form 
in monlicys. Expcrimcnlai verruga per. 
tiana has been produced in jnaa, in a 
Ruinber of species of monkeys and ocoa- 
aionally in dogs. 

Source: Blood and endothelial cells 
of lymph glands, spleen and liver of 
human cases of Oroya fever. 

Habitat: Blood and endothelial cells 
of infected man, probably also in sand 
flies {Phhholomui terTucarutn and Phh- 
boiomm noguchh). 


Genu$ II. Kaemobattonella Tgszet and ircjnman, 

(Amer. Jour. Hyg., S0(B), 15^, 34J,) From Greek Aarmos, Wood and the generic 
name Barlonella. 

Includes parasites of the red blood cells in which there is no demonstrable multi- 
plication in the tissues and which do not produce cutaneous eruptions. They are 
typically rod- or coccoid-shaped, showing no differentiation into nucleus and cyto- 
plasm, occurring naturally as parasites of vertebrates, and arc transmitted by arthro- 
pods. They are distributed over the surface of the erythrocytes, and possibly some- 
times within them. Tliey stain well with Romanowsky type stains and pooriy 
with other aniline dyes. Gram-ne^tive. Not cultivated indefinitely in cell-freo 
material. Rarely produce disease in animals without splenectomy, are markedlj* 
influenced by arsenotherapy, and are almost all of world-wide distribution. The 
experimental host range is restricted, infectivity of a rodent species for other wdenl* 
being common, but for primates unknown. 

The type species is I/acwobartoneWa murfs (Mayer) Tyster and Weinman. 

Key to the species o/ genus Hacmobartonella. 

I The etiologicai agent of bsemobartoaetlosis of the white rat, 

J. 7/aemol>artonella muris^ 

II. The etiological agent of hacmobarloneHosis of the dog. 

2. //aemobarloneUa eam's. 

III. The etiological agent of bsemobartonellosis of the vole. 

3. I/aemobarlaneUa mfcrofiV, 

IV. The etiological agent of hsemobartonellosis of the guinea pig. 

4. ffaemobartonella tyiseri. 

V. The etiological agent of bsemobartonellosis of cattle. 

5. ffaemobar/aaeJIa bovis. 

VI.Tbeetiologicalagentof haemoborlonelloaiaof tbcbuffalo. 

6. /laemobarfaneffa tlurmantt. 

Vn, The etiotogta! agent of 

VIII. The eMologieal agent of haemobarlonelMt 

manienlali. 

IX.TbeeHoIogicalage»tofhacmoharU.oo.to«on^^^^^^ 

X. The etWogiea! ageot of 
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1. Haemobartocella tnurls (Mayer) 
Tyner and Weinman. (Bartonella 
muria Mayer, Arch. {. Schifls.- u. Tropen- 
hyg.j S5, 1921, 151; Barlonella muns 
ralH Regendanz and Kikuth, Compt 
rend Soc. Biol , Paris, 98, 1928, 1578; 
Tyzjer and Weinman, Amer. Jour. Ilyg , 
S0(B), 1939, 143.) From Utin m«s, 
fnuris, mouse. 

Slender rods with rounded ends, fre- 
quently showing granules or awclUngs at 
one or both extremities, and dumbbell, 
coccoid or diplococcoid forms May oc- 
cur individually, in pairs, or in short 
chains of 3 or 4 elements, and, when 
abundant, in parallel grouping. The 
rods measure 01 by 0 7 to 1.3 microns 
and as much as half the length of a red 
cell. The coccoids Imvo a diameter of 

0 1 to 0 2 micron 

They have been found on and in the 
erythrocytes and in the plasma Pre- 
ferred stains are those of the Roman- 
onsky typo. With Gicmsa’a stain 
various investigators report an mtonsc 
red coloration, a bluish tinge with dis- 
tinct pink akading, blue with purplo 
granules. With Wright’s stain, the or- 
ganisms stain bluish, with reddish gran- 
ules fit tho ends With Schilling's roe- 
tliylcnc hluo-eosm stain the organisms 
stain a bright red color with the erythro- 
cyte staining blue They stain faintly 
with Manson’s stain, pyronin-melhyl 
green and fuch«in. Gram-negative 

There is lack of agreement concerning 
visibility in the fresh state and motility 
Various authors report Brownian move- 
ment, alow and sinuous motion in the 
red cell or rapid motion. 

Cultu-alion : Cultivated with difTiciilty 
and divergent results lia\e been reported. 
Growth on ^arioas media reported (blood 
agar, lu^r with 2 per cent dcfibrinatcd 
rat blood, horse blood agar, N. N. K , 
BlulrCsplatte of Wothinar, hormone agar 
w itli lilood of rabbit, horse or man, asci- 
tic fluid airir, cbucolatc agar, senii-aolid 
ml'bil avrum affir, seml-soUd rabbit 
bl‘»>d agar, Noguchi-Wetoon medium, 
dofibrinatcd rat blood, glucose brotb^ 


Tarozsi broth, peptone water) but usu- 
ally growth was scant or could not be 
continued by transfer to the same me- 
dium or the organism isolated was non- 
infectious or the possibility of latent 
infections in the animal was not excluded. 
Best results are apparently obtained with 
senu-soltd rabbit serum agar and semi- 
BoUd rabbit blood agar. 

No conclusive results have been re- 
ported in tissue culture Tlte organism 
has been cultivated on the chorio-allan- 
toic membrane of the chick embryo. 

rillcrability Non-filterable with Seitz 
or Berkefeld N filters. 

Immunology: No authentic case o! 
true natural immunity in rats has been 
established. Acquired immunity occurs 
in (1) the Istenlly-iofected rat, (2) tho 
Infected rat after splenectomy and re- 
covery from the disease, the period of 
resistance corresponding to tho duration 
of latency, (3) the noa-«p1eneetom!zed 
non-camer rat following infection, (4) 
animals other than the rat following in- 
fection. 

Serology . No prccipltins, ihrombocylo- 
barm, isoagglutinlns, or cold hemolysins 
have been reported in the scrum of ane- 
mic rats. Complement deviation and 
agglutioation have been reported with 
sera from rabbits, rats and guinea pigs 
injected with cultures. Rabbits im- 
munized with cultures have given posi- 
tive WcU-Felix reactions with Protruj 
0X19 and OXK and rat sera recovered 
from hacmobartoncllosis havo given a 
positive Weil-Felit rc-iction and positive 
agglutination in low dilution with A’lclrff- 
era proinircl.n 

Pathc^nicity : Infected blood, liver 
suspension, defibnnated laked blood, 
wa^cd red cells, plasma and hcmoglo- 
btnuric urine may produce infection by 
the subcutaneous, intravenous, intra- 
peritoncal or intracatdiac routes. Slight, 
transient or no haetnolsiTtoncllods oc- 
cura in adult nou-spicncctomizcd haemo- 
hartonclla-free albino rata, adult 
non-splcncctomizcd albino rata of carrier 
stock, adult splcncclomiicd rats pro- 
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viously infected, until 15 ■weeks to 8 
months after infection. Typical haemo- 
bartonellosis occurs in adult splenec- 
tomized haemobartonella-free albino rats 
and in young non*splenectomwe<l hacino- 
bartonella-free albino rata weighing 20 
■to 30 grama at 3 weeks. Variable results 
have been obtained by diffetent investi- 
gators with wild mice, guinea pigs, 
rabbits, hamsters, pigeons and monkeys 
{Macacus rhesus and Macacia ap ). It 
ia known to bo infectious for wild rata, 
albino mice, rabbits and for two Palestin- 
ian rodents {Sphallax (Spatax correct 
deaignatioa) typhlops and Menmes iris- 
Irami). Negative results have been re- 
ported in doge, kittens, cats, sheep and 
various birds. Causes a dednite and 
characteristic anemia without cutaneous 
eruption. 

Arsenical therapy: True sterilization 
of latent or recognized Infection with 
organic arsenical compounds. 

Source; Blood of infected albino rats. 

Habitat; Ectoparasites such as the 
rat louse {Potyplax (ItaemcUopinus) 
sptnulesus), the flea {Xenopsylh cheo- 
pis) and possibly the bedbug {Ctmex 
leetularius) Also found in the erythro- 
cytes of susceptible animals. World 
wide in distribution. 

2. Haemobartonella canls (Kikuth) 
Tyzzerand Weinman. eoms 

Kikuth, Kim. Wchnschr., 1528, 1729; 
Tyzzer and 'Weinman, Amer. Jour. Ilj-g , 
30(B), 1939, 151.) From Latin cants, 
dog. 

One of the most pleomorphic of the 
hacraobartoncllae, occurring as thin rods, 
straight or slightly curved, dumbbell- 
shaped organisms, dots, coccoids, or 
rings. Chains of rods, coccoids or rings 
occur These consist of only one type 
of these forms or a mixture of types 
The chains may be straight, curved, 
branched or annular. Venable in rise 
Round forms vary from 0 2 or 0.5 micron 
to the limit of visibility. Sii^ie ™ds 
are 0 2 by 1 to 5 microns, while the 


corapoal te forms vary from 1 to 4 microns. 
Situation is epi-erythrocytic. 

Giemsa’s fluid stains the organism 
red-violet, usually intensely. Methyl- 
ene blue used as a vital stain colors the 
organism distinctly. Gram-negative and 
uon-acid-faet. 

Considered non-motile by most inves- 
tigators. 

Cultivation • Cultivation has not been 
demonstrated in semi-solid rabbit sexum- 
medium nor in media containing 
serum of aplenoctomised dogs. N.N.N., 
Noguchi 'a medium for leptospira, blood 
broth, Chatton's medium covered with 
vaseline for rncXomajfic. 

Filterability; Results equivocal. 
Immunology; The outstanding phe- 
nomena resemble those found in the rat 
infected with Haemohartonelh mvns 
Pathogenicity: Splenectomy w essen- 
tial to Infection accompanied by aneima 
in the dog. Negative results in splenec- 
tomized haemobartonella-free guinea pig, 
rat, rabbit, and monkey (Cercopithtcus 
sabaetis). No infection or anemia in 
unoperated mice, white rats, young mb- 
bits, young dogs and young guinea pigs 
The splenectomized cat lias been found 
to carry the infection by serial passage. 

Arsenical therapy: Complete sterili- 
zation obtained by neoarspheoamine. 

Source: Erythrocytes of infected splc* 
nectomized dogs. 

Habitat: Pound in dog fleas (CleM- 
cepknlus) and erythocytes of infected 
animals. Distribution wide-spread, the 
infection occurring spontaneously^ in 
Europe, India, North and South Africa, 
North and South America. 


I Hftemobartonella microtil Tyrter 
i tVeinman. (Tyzzer and Weinman, 
, or. Jour. nyg,S0(n). 1939, 143, aho 
Weinman, Trans. Amer Philosoph. 
}., N. S . S3, 1914, 312; questionable 
ionym Bartonella arvicolae YakimoH, 
-h. last Past deTunia, N, 192S,3 jO; 
^harlonella arckolae Weinman, loi- 
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cil , 2!>0) From the genus of voles, 
Microtus. 

In infected animal, morphology re- 
sembles that of Ilaemobarlonella cants, 
the organisms occurring as rods, coccoids, 
filaments, club forms, ring forms and 
granular masses In addition to these 
forma there occur in Giemsa-stained 
blood films ©voids, diamond- or flame- 
sluipcd small forms as well as coarse seg- 
mented or unsegmented filaments up to 
5 microns in length Filaments may con- 
tain one or marc rings, or may be com- 
posed in part or entirely of diamond- 
shaped, coccoid or orold elements, some- 
times in parallel rows Rods often show 
intense bipolar staining. Coccoid forms, 
usually scattered, may occur as aggre- 
gates or clumps on the red cell, appar- 
ently embedded in a faint blue matrir 

A pale blue veiMiko substance may 
cover nearly half of one surface of the 
red cells and show at its border typical 
red-violet stained rods or filaments m 
the Oicmsa-staincd specimens A bon- 
shaped arrangement of elements is ehar- 
aetcrislic Organisms lie on the surface 
of the red cells. In cultures organisms 
arc more uniform in morphology resembl- 
ing Darlonella bactUt/ormts Individual 
organisms are fine rods, 0 3 by 1 0 to 2 
microns, sometimes occurring in cliams 
and often in clumps Small round forms 
occur, measuring 0 5 micron in diameter, 
and occasionally round disk-liko struc- 
tures. 

Cultivation. Growth in Nj^chi'a 
semi-solid scnmi agar 2 neoka after in- 
oculation with citrated or hepanmred 
blood and incubated at 23*C shows as 
white rounded masses, mcasuriog up to 
al«ut 1 mm in the upper IS mm of the 
tube. In tissue culture the organism 
grons in sm.alJ, rounded compact mas-vs 
within the cytoplasm of infected cells 
indefinite maintenance of (he strains 
isnl.ated on artiTiclal media Iws not licen 
po«sn)Ie. 

I’athogi'meily Splenectoniited white 
mien and splciwctomitM WFjratorj 


reared voles are readily susceptible to 
infection Xo marked anemia or any 
mortality in heavily infected animals 
Splencetomizcd dogs, white rats and deer 
nnee are not susceptible 

Source and habitat Erj-throcytes of 
the toIc (S/terolus pennsj'ftanieuj penn- 
sj/ftanicus) following splenectomy 
The natural mode of transmission has not 
been detemuned though ticks or mite? 
arc suspected 

4 Haemobartoaella tyzzerl (U’ein- 
man and Pinkerton) VVemman. (Bar- 
toHclla tyszen Wemman and Pinkerton, 
Ann Trap Med. S2, 1938, 217; Wein- 
man, Trans Amcr Philosoph. Soc , SS, 
19M. 314 ) N’amed for Prof Tyzrer 
who studied liaemobartoncilae 

Single or composite rods from about 
0 25 micron by 1 4 to 4 0 microns Occa- 
sional granular swellings and enlarged 
poles Short rods also occur averaging 
0 2 to 0 3 by £> 8 micron and also round 
forma with diamctcra of 0 2 to 0 3 micron 
Distributed irTrgularly in the red colls 

Stain intensely «d-violct tilth 
Gicmaa's or May-GrOnnald-Oicmsa's so- 
lutions Gram-negative. 

Cullii-ation Initwl cultures on Nogu- 
chi’s scmi-soIid scrum agar obtained ir- 
regularly. When incubated at 2S*C. 
colonics appear as isolated white spheres 
about 1 mm in dtimcter in the upper 8 
nim bonier of the medium. The clumps 
arc composed of rods and granules, with 
hrger round structures or disks occurring 
occasionally Also cultnatcd on the 
Zinsser, Wei .md Fitrintrick modifica- 
tion of the ALutland medium. Pro- 
longed maiatcuance on ecmi-solid media 
lias not been obtained. 

PalboKeninly PpieneetomiieU l^emo- 
bartonella free guinea pigs may l>e 
jnfceled by blood or cultures injected 
■ubculaneoujly or intraperitone.slW. 
Spleneelomizrd Itarmoi/artonrlh ni/rij- 
free rats are insusceptible nl.en inocu- 
bled with infected guinca-pig bhiml 
X/aeaeui rhesus monkeys are al*} in- 
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susceptible to inoculations ol infected 
blood, tissue and cultures. Infection of 
tbc guinea pig is subclinical in itsmam' 
festations, probably due to the email 
number of parasites in the blood. No 
definite anemia accompanies infeeUon. 

Source and habitat ; HrythTotytes of 
the Peruvian guinea pig (C'otna por- 
edius). Has also been encountered in 
Colombia but not in other parts of the 
ivofJd. Observed in latently infected 
animals only after aphucctoray. The 
natural mode of transmission is unknown, 
though the flea may be a possible vector. 

5. Haemcbartonella bovls (Donailoo 
and Lestoquard) IVeinnian. (Donatien 
and Lestoquard, Bull. Soc. Path. Bxot., 
27, 1031, 652; Barlondla sergenH Adler 
and Ellenbogen, Jour. Comp. Path, and 
Therap, 47, 1934, 221; (?) Bartonella 
hovis Rodriguez, Rev del Inst, Llorenie, 
/5, 1935, 5; abst in Bull Inst. Past., 54, 
1936, 1033; Weinman, Trans. Amer. 
PhUosoph. Soc , N. 8 , 55, 1944, 308; 
Ifaemobarlonella serg^ntt Weinman, toe. 
ett., 200 ) From. Latin 6qs> 6oow, ox. 

Resembles llaemobarlonella muris and 
//. corns. Occurs as rods, coccobocilH 
and COCCI, singly , in pairs or short chains 
or groups of 10 or more elements. The 
rods measure 1 2 to 2 microns in length 
and are very slender The coccdbacilU 
occur singly or in pairs measuring 0.3 
by 0.6 to 0 8 micron and the diameters of 
tbc cocci are about 0.3 micron. The 
parasite may occupy a central or marginal 
position on the red cell , the number on a 
cell varying from 1 to 20. Not more 
than 20 per cent of the ceils ore parasi- 
tized. 

Using tbc Romanoweky stain, the or- 
ganisms stain similarly to the chromatin 


19S9, 33; Weinman, Trana. Amer. Pbilo- 
soph. Soc,, K. S., 55, 1944, 313.) 

Similar to ffae-mohartondla 6om and 
I[ . cants in morphology and staining 
properties. Occurs as rods, cocco-bacil- 
laiy and coccoid forms, varying in length 
from OA to 1.5 microns. The number of 
parasites per infected cell varies from 1 
to 15 and they occur individually, scal- 
Icred irregularly in clumps or sometimes 
in chains stretching across the cell. At 
the height of the infection more than 90 
per cent of the cells are infected. 

Pathogenicity: Causes a temperature 
rise in buffaloes and slight anemia after 
direct blood inoculation. SpIcnectonJ- 
ized rabbits, liamsters and splenectom- 
ized calves inoculated with blood from 
infected buffaloes remained free of the 
parasite. 

Source and habitat: In the blood of 
buffaloes in Palestine. 

7. HaemobartoneJlaperomyscUTysrer. 

(Proc. Amer. Philos, ^c., 85, 1942, 377.) 
Named for the genus of deer mice, Pero- 
mysevi. 

Occurs 88 delicate filamentous forms 
(which may be branched) on the red 
blood cells. These filaments may be- 
come beaded and give rise to a number of 
coccoids and rods from which ring forms 
may develop. 

Stains by GiMnsa’s method, but stain- 
ing process must be intense in order to 
demonstrate the organism 
Pathogenicity : Infection transmissiWe 
to eplenectomized white rats, white 
mice and voles, producing a more or less 
severe illness with anemia. 

Habitat; In the blood of the deer_ 
mouas <P«romgscw leucopus novabor- 
aeensia) 


of PiToplasma spp. 

Source and habitat; In Ibo blood of 
bulls in Algeria and in a non-splcnectom- 
ized calf in Palestine. 


. Haemohortonclfo peTomgscn J»f- 
■cutati Tyizcr. (Proc. Atocr. Phitos- 
85, 1912, 381.) Named for tM 


6. Haemobartonelfa sfunnanff Grin- 
berg. (Grinberg, Ann. Trop. Med., 55, 


latcd. 

Occurs as rods and 


fijamcDtous 
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branched forms. Coarser filaments ap- 
pear to rise from rounded granules. Del- 
icate rods are preponderant, and minute 
coccolds appear occasionally. When 
transferred to the common deer mouse, 
coarser forms appear, including filaments 
and large coccoids, sometimes in chains. 

Pathogenicity: Pathogenic for gray- 
backed deer mice and the common deer 
mouse, but non-infeetive for splenectom- 
iicd white mice. 

Habitat: Blood of the gray-backed deer 
mouse {Peromysev3 maniculaita gra- 
cilis). 

8 Haemobartonella hlarlnae Tyizer 
(Proc.Amer Philos Soe.. S5, 1942. 3S2 ) 
Named for the genus of shrews, Blartna 

Extremely pleomorphic with delicate 
rods and coccusdiko forma, often occur- 
ring in chains which also contain larger 
elements which have a deeply stained, 
beaddike granule In the early stages ©C 
infection they may occur as thick bands 
or filaments stretching over the red 
cells usually with a bead or granule 

Tlie bands take a bluish tint with 
Gcimsa’s stain, while the more delicate 
form stains a slaty violet Tlio head is 
distinctly reddish In the fully de- 
veloped infection, rods and filaments pre- 
dominate over rounded forms The or- 
ganisms may be scattered on the surface 
of the red cells or may form a dense cap 
which 13 intensely stained Iludimen- 
tary mycclia may be found raduating 
from a cent nil portion and reddish stained 
material with ill-defined contours may 
occur at the ends of the mycelial 
branches 

Pathogenicity Pathogenic for the 
short-tailed shrew but not for deer mice 
or while mice Causes anemia in the 
shrew. 

Il.xhitat. In the blood of the short- 
tailed shrew (Jfhrtnri hrtricainia) 

9 HaemobartoneUa sciurll Tyzxer 
{I’roc. Amer. Philos. Soc , SS, 1912, 385 ) 


Named for the genus of gray squirrels, 
Seturus. 

Very pleomorphic. Occurs as minute 
rods and filaments which arc continuous 
or segmented. The rods and filaments 
vary in thickness, some are very uneven 
and some very coarse Beaded chains 
may develop from the thickened forms. 

The bead-Iike elements stain a dull 
reddish at the penpherj* with Giemsa’s 
fltain while the remainder is very faintly 
stained in contrast to the intensely stain- 
ing basophilic rods and filaments Some 
of the rounded forms have the appe-arance 
of large, thick rings. Beads and rings 
may arise from slender deeply staining 
rods, simulating verj' closely spores 
within bacilli, though no germination 
of filaments from them lias been observed 
Pathogenicity Slightly pathogenic for 
the gray squirrel, non-pathogenic for 
normal white mice. 

Habitat Blood of the gray squirrel 
(5eiMrt« carofinenjis Icuectts). 

Appendix: Here arc included (1) //oe- 
mobarlantlla of undetermined siiecifie 
rank, (2) //ormobarfondla.like struc- 
tures in non-splcnectomired manuTi.ala 
and m cold-blooded .animals, (3) Invalid 
species (sec Weinman, Trans Amer 
Philowjph Foe.N 8,52,1911,315). 

1 llampobarlonellae of undetermined 
specific rank Microorganisms arc 
grouped according to hn-it of origin and 
ore considered to be liacmobartonelbc 
from the description of the origiruil 
author; but the infonnation furnished is 
not sufficient for further classifiration 
llactnolortoncll.'ie simibr to Ifarmo- 
bartomlla muns in wild rats Mus deeu- 
manvt, ifus mrrrgieuM, lialliis rattui 
frugttorui, ilhs reltus gmttrrnUr, Mus 
ratius rallus, Mvs silrnhcui In \ari- 
ous nils: tcchniral n.nmes not giicn. 

llaemohfirlonelbe siniibr to Hatmo- 
har/onctlu nuru in albino mice. fVhil- 
ling Gvlin Wchnsehr , 1921,55) separated 
the luicmolortonelb of the mouse fnim 



nos 


MANUAL or DETERMIKATIVE BAOTERIOLOOT 


that of the nt and named ifc IfarimteUa 
mitns mitsculi var. a^&tnoi illaemohar- 
tonella muris vitisculi var. alhinoi Wein* 
man, loc. al., 290). 

llaemobartonellae eimUar to Haetno- 
bartonella muria in other mammals*. 
Ilaemoharlonclla ^U$ glia (Kifcuth) Wein- 
man (BarioneUa shs glis JCR'uth, Cent, 
f. Bakt., I Abt., m, 1931, 35Gj Weinman, 
lot. cit., 317} in donnice (Gits gits). 

Ilaemobarlondla opossum (Tlegendana 
and lukuth) Weinman (Barlonella opos- 
sum Begendans and Kikuth, Areh. f. 
Schiffa- u. Troponhyg., SS, 1928, 5S7; 
Weinman, he. c*7.> 290) jn {he marsupial 
rat (4’ifeleekirus opossum) and in the 
opossum (Didelphys didslphtjs). 

fhemohartoncUa spp. in Lophttromys 
a/tsorget, in Lophuromya laltecps, in 
Ocnomys bacchante cditua, iJi Preeomys 
jacksoni, jn AmconfAns ifriotus, in deer 
mouse (Pcromyscus kufopus noeabora- 
ccnsis), in Chinese hamsters (CneetulMS 
grtseus, Criectulua griseus /■umotus), in 
Apoclemus <ij 7 rarj«sand Phodopus proedt- 
iectua), and Insouirrcis {Sciurvscutgaris) 
Mi^cd Infcctioaa, including haemoKar- 
ionclhe arc found in jerboa, tbegerbillo 
and various rodents (see Weinman, he. 
eit , 317-319} 

2 Ilaemobartonclla-like structures in 
non-spienectomizcd mammals and euld- 
blooded animals 

Various bodies whose proper classifica- 
tion in the genus IlacmobaTionella has not 
bcenestabiiahcd OVeinmsn, loc at , 319) 

In non-spleneetomizcd niammals: 

BarioneWa melloi Yakimoff and Kaste- 
gaieff, BulJ- Soc Path. Exot., H, 1931, 
471 {Uaemd>artonella mtlloi Weinman, 
loc. cit., 290) in the ant cater (A/orm 
penicdacipla). 

BartoncUa psexidocebi PcssSa and 
Prado, Rev. biol c byg-, /, 1927, 116 

{//a«mo6arloneifa psexdocehi Weinman, 
loc, cil , 290) in the monkey (Pseudoee- 
bus apella). 

Bartonella rocAa-ftmot Fariaand Pinto, 
Compt. read. Soc. Biol., Paris, 9^, 


1500 (ffaemobaThnella rocka-limai We 
man, loc. cil., 290) in the bat (Her 
derma brcvtcauda). 

Bartonella sp. in the rat (Ralius Tuf< 
cens) and Bartonella sp. in the donnoc 
(ifyoiua glis). 

In cold-blooded animals: 

BarlaneUa pavhvskti Epstein, J 
Union. Inst, Exper. Med., Moscow, 193 
SOS, see Bay and Idnaai, Indian Jou 
Vet. Sci. and Animal Husb. 10, 1910 , 25 
{//flfmobor/oneWo pavlovskii, Weimtu 
he. at., 200) in the lamprey (Peiromyic 
marinua). 

Bartonella nieollei Yakimoff, Arc! 
Inst. Phsteur Tunis, JT, 292S, ZOO (//a* 
mobarlonetta nieollei Weinman, loc eil 
290) in the broebet (Esox lucitu). 

Bartonella ranarum da Cunha sC' 
Munez, Compt. rend. Soc. Bio!., Tans 
97, 1927, 1091 (Hamohartonelh ranaruv 
IVcicman, he. eit , 290) ia the Irog (lep 
lodactyhis pcellatus). This is ptobablj 
identical with Bartonella batrachorun 
Zavattari, Boll. d. Soc. Hsl blol sper. 
6, 1931, 121 {I/aemobar/ORcffo balraeho- 
rum Weinman, loc. ctV., 290) from tb« 
same apeeies, 

Bartonella sp in the gecko {PlatgicC' 
lylus mauritanicus), Bartonella sp- ‘o 
the lizard (Lacertilia sp.), Bartonella 
sp. in the lizard (Tropidurus pcruii- 
onus), Bartonella sp. in the tench 
(Tinea tinco) and Bartonella sp, in the 
tortoise {Testudo graeca). 

3. Invalid species: 

BarioneUa caoiae Campanacci, Atecw 
parmonso, 1, 1929, 99 (Ilaemcbartonslh 
caviae Weinman, he cit., 290) from toe 
guinea pig. 

Bartonella uKrainica Uybinsky, Bev. 
Microbiol, epidem. et parasitol., > 
15^9, 296 (IfaemobartoneUa ukratn'C^ 
Weinman, loc. cU., 290) from the guinea 

*’'weimiuin (loc. cil., 3H) .lutes that tte 
paresitisra of tee etruotures »»' 
proven and no illustrations are ** 
oished by the authors. 
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Genua HI. GrabamelU lirumpl. 

(Rrumpt, Uull. Soc Path Evot , 4t 1911, 514, Grnhamia Tartakon’shy, Trav. IX* 
Cong Int Med Vet., 4, 1910, 242, not Grahamia Theobald, Colonial O/Rco, Misc 
Piib No 237, 1009) Named for G S Grabam'Smith nJio discovered the parasite 
in the blood of voles. 

Parasites occurring within the erythrocytes of the lower mammals n hich morpho- 
Iogi'c.alIy boar a resemblance to Bartonella, but which are less pleomorphic, more 
plump, and more suggestive of the true bacteria They stain more deeply tlian bar- 
tonollac with Gicms-a’s stain, stain lightly withaniUnc dyes and with methylene blue. 
They are Gram-negative, non-acid-fast and non-mottle Splenectomy has no effect 
on the source of infection except in rats They are non-pathogenie and not affected 
by arscnicals. Several species have been cultivated on cell-free media • The etio- 
logical agent of gralnmcllosis of rodents and some other vertebrates 


The type species is GrahameUa talpae 

1. Grahamella talpae lirumpt fBull 
Soc Path Exot , 4> 1011, 514 ) Named 
for the genus of moles, Talpa 
l/jng or short rods of irrogubr loniour 
lying within the rod blood cells, many 
with a marked curve, often near one of 
the extremities One or both ends of the 
longer forms enlarged, giving a wcilge 
or club shaped appearance Some of the 
medium-sized forms dclinitclydumbbell- 
shaped, small forms nearly round 
With Ciem&a’s stain, the protoplasm of 
the organism stains light blue, with 
d.arkerareaa at the enlarged ends Dark 
staining areas of longer forms give tin- 
organism a banded appearance Ix-nglh 
vanes from 0 1 to 1 micron rarasilca 
oeca«ioailly free in the plisma, but 
usually in grou[is Most of tlie infected 
corpuscles cont.am between C ami 20 
parasites (Grafiani-Smith, Jour Iljg . 5, 
1905, 453). 

Pathogenicity Pathogenic for moles 

Appendix: In addition to Grahamtlla 
talpae flrumpt, descriptions of the 
following species occur in the literature 
The list may not be complete and the 


Brumpt 

validity of these species may bo ques- 
tioned in some cases 

Grahamella acodorn Carini fAnn. 
Parasit . f, 1921, 253 j Prom Acodon 
eerrcnais. Bran! 

Grahamtlla alaeiagae Tortakowsky. 
(Kntaloguc dor Exponaten dcr Land- 
wirtlischafthchcn Ausstellung tnus- 
sischl, St Petersburg, 1913) rrom 
.l/acf<i^o talirnt and Alaclnffa aconifus in 
Traoscaucasi.a and steppes of Astrakhan 
(Maelapa misspelled Aheloga) Quoted 
from Vakimoff, Areh f Protistenk., CO, 
1929, 303 

Grahamflla analia Tartakowsky. 
(Katnioguc dcr Kxpunaten der Land- 
nirtliscliafthchen Ausstellung (Ilussisch) 
pi Petersburg, 1913 ) Prom Mtcrolu* 
arralii in Transcaucasia Quoteil from 
Yakinioff, Arrh f Protistcnk . CO, 1929, 
30» 

Grahamella tnl/ourii Brunipt ((7ra- 
hamella ip Balfour, Brpt , Wellcome 
Tropical Itescarch Laboratory, i, lyOC, 
97, Grahamella tal/ouri Brumpt, Bull. 
8oc Path l.xot , Paris, 4, 1911, 517) 
From the desert rat {Jaeulus jaiutui) in 
the Sudan 


* Tyrrcf (Proc. Amcr. Philos Soc., W, 1912, 375) finds tliat gnlLamelhie isolaleij 
III culture show a close relationship to StreptohaetUus moni/i/vrini* (.Icfinoeiiees 
munt) and proposes the inclusloD of the genus CrahamtUa in the family Aetinomy- 
eetaetae. The Litter relationship appears to be very doubtful. 
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Grahdfnella hlarinac Tyzzer, fft-oc, 
Amer. Philos. Soc., 85, 1942, 370.) From 
the short-tailed shrew (Blarina brew- 
cauda) in hfassachusetts. 

GrahameUa hovis Mar ainoa aky. (Med. 
OboBrcnic, 1917, No. 1-2.) From the ox 
(Bos launts) in Jlussia. Quoted from 
Yakimoff, Arch. f. Protistenk., Cfi, 1929, 
30i. 

Grakamelia brtimpUi Tiibeyro and del 
AquUla. {Ann. Pae. Med., Lima, J, 
1918, 14-20.) From Demoduf rufus in 
Peru. 

GrahameUa cams lupus Kamalow, 
(Cent {. Bakt., I Abt , Orig., m, 1933, 
197 ) From the n oil, Tiflis, 

GrahameUa eouehi Neitr, (Onderst. 
Jour Vet Sci.andAn Ind., /d, 1938,29.) 
From the muUimammate mouse (J/flate- 
imj$ ccucha) in South Africa. 

(xraftamcna ertceli domcsUei Parana* 
mdse. (Das Material sum Jfamoparasi* 
tismus der Tier© bci Uns. Tifiis, 1025.) 
From CnecliiS rfemesheus in Transcsu* 
casta. Quoted from VakimofT, Arch t. 
Protistenk , 6S, 1929, 30} 

GrahameUa cncrluU Patton and 
ifindlc. {Proc. Roy. Soc , London, 
naoo), 1926, 3S7 ) From Cncetufus 

ffriseus in China 

GrahameUa dschun(.ou:sktt Tartokotv- 
sky. [Grahamia sp , Dschunkowsky and 
Luhs, Trav IX. Cong Internal Med. 
Vet , 1909. 4, 1910, 242, Grahamia dsehun- 
kou-sLt Tartakottsky, 1910) From the 
bat (Yesperaho nociula) in Transcau- 
casia Kef. to Tartakowsky quoted from 
YakimofI, Arch f Protistenk , S6, 1929, 

30-t. 

GrahameUa dudtsehenkoi Yakfinoff 
{GrahameUa sp , Dudtschenko, Cent, f- 
BaU , I Abt , Orig , 74, 1914, 241; Gra- 

kameUa ditdlschenkai Yaki'moff, Arch f 
Protistenk., 66, 1929, 304) From the 
hamster {Cr^cetulus sp.) in TransbaikaJ. 

<?ro^ome/(ci ehrhehti Yakimoff. (Ora- 
hamella ekrbcht Yakimoff, Arch f Pro- 
tistenk., ee, 1920, 305.) From the perch 
{Perea fiuvtattlis) in Russia. 


GrahameUa Jrancai Briimpt, ((?ra 
tusmetta sp. Franca, Arch, Jmt. Batter. 
Camara, Pestana, S, tail, 277; Crate, 
wrt/a francai Brumpt, Pr^ci'a de Paraei- 
tologie, 25nie 1813, 10!.) Prom tte 
jumping rat {Elionys qiieTcinus) in 
PortugftJ. 

Craliamcllo gaUinarum Carpano. (Ann 
Parasit. hum. et comp., IS, 1935, 23S.) 
From Jeghorn chickens in Egypt. 

GrahameUa gerb-illi Sassuchin. fffra- 
kamia gerbilti Sassuchin, Arch. f. Pro- 
tistenk., 74, im, 526.) From GMas 
tamarictnus In southeast Russia. 

ffraftflmenq hegneri Sassuchin (Gra- 
hamia hegneri Sassuchin, Arch. /. Tro- 
Ustenk., 7J, 1931, 152.) From CiUlltiS 
pygmaeus in Russia. 

GrahameUa joyeuat Brumpt. (Gra- 
komella sp., Joyeux, Bull, Soc. Path 
E.xot., Paris, 6, 1913, 614; GrahameUa 
Joyeuxi Brumpt, Pricis de Parasitologic, 
2tsa*id., 1913, 102.) ProTaGohndafalkz 
and Mus raitus in French Guinea. 

GrahameUa merionis Adler. (Traos. 
Roy. Soc. Trop. Med, S4, 1930, 78) 
Prom 3/triones (rtsirami in Palestine. 

GmftomcRa microti LavJer. (Bull. Soc. 
Path Exot.,Pans, 14,1921,573.) From 
Ukraius arrahs in France. 

GrahameUa microti pennsylcanici Tyt- 
tar. (Proc Araer. Pfailoa Soc , BS, 1012, 
5^ ) From the common vole (AfierUui 
pennsylvamcus pennsylrantcvs) in Massa- 
chusetts. 

GrahameUa muns Carini (Bull- See 
Path. Exot.. Paris, 8, 1915, KM ) Prom 
the house rat lifus deeumanus) in Brard 
GrahameUa muris museuU tberica 
Parswanidie. iDasMateriai zurnHSmo- 
parasitiamus der Tiere bei una 
1923) From Jfws musculus in Trans- 
caucasia Quoted from Yakimoff, Arch 
f. Protistenk , 2929, 3W. 

GrahameUa muscuh Benoit-Baaw- 
(Bull Soc. Path. Exot , Pan's, /J, 

From J/vs musculus var nihi"'’* 
ioFrance. , 

GrahameUa mnae koAl-yalomau la*'' 
inoff. (Bull. Soc. Path. Exot., Paris. 29. 
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1. Pseudomonas aeruginosa (Schroe- 
ter) Migula. {^Bacterium atruginosum 
Schroeter, m Cohn, Beitrage z Biol(^ie, 
1, Heft 2, 1872, 126; Bacillus pyocyanetis 
Gessard, Compt rend. Acad. ScL, Pans, 
94, 1882, 536; Micrococcus pyocyaneus 
Zopf, Spaltpilze, 2 Aufl , 1884, 83; Baal- 
lua aeruginosus Trevisan, Atti Accad. 
Fis -Med Stat., Milano, &r. 4, S, 1885, 
11; Bacillus Jluorescens Crookshant, 
Man. of Bact., 3rd ed , 1890, 247; not 
Bacillus fluoreseens Bergey et al., Man- 
ual, Ist ed , 1923 , 287; Pseudomonas 
pyocyanea Migula, in Engler and Prantl, 
Die natiirl. Pfianzenfam, I, la, 1895, 29, 
Bacterium pyocyaneum Lehmann and 
Neumann, Bakt Diag , 1 Aufl , S, 1896, 
267; Migula, Syat. Bakt , 2, 1900, 884 ) 
From Latin, full of copper rust, or ver- 
digris; green 

Rods: 0 5 to 0 8 by 1 5 microns, oc- 
curring singly, in pairs and short chains. 
Motile, possessing one to three polar 
flagella. Monotrichous (Reid, Kaghski, 
Farrell and Haley, Penn Agr Exp Sta , 
Bull 423,1942,6). Gram-negative. 

Gelatin colonies • Yellon ish or greenish- 
yellow, fringed, irregular, skcin-likc, 
granular, rapidly liquefying. 

Gelatin stab: Rapid liquefaction 
The fluid assumes a yellowish-green or 
bluish-green color. 

Agar colonies* Large, spreading, gray- 
ish with dark center and translucent 
edge, irregular. Medium greenish 
Agar slant: Abundant, thin, white, 
glistening, the medium turning green to 
dark brown or black, fluorescent. 

Broth: Marked turbidity with thick 
pellicle and heavy sediment. Medium 
yellouish-grccn to blue, with fluores- 
cence, later brownish. Produces pyo- 
cyanin, fluorescein and pyrorubrin (Am 
Jour. Ilyg., S, 1925, 707). 

Litmus milk: A soft coagulum is 
formed, with rapid peptonization and 
reduction of litmus Reaction alkaline. 

Potato: Luxuriant, dirty -brown, the 
medium becoming dark green. 

Indole usually not formed (Sandiford, 
Jour. Path, and Bact., 44, 1037, 5C7). 


Nitrates are reduced to nitrites and 
mtrogen. 

Glucose, fructose, galactose, arab- 
inose, maltose, lactose, sucrose, de.xtrin, 
inulm, glycerol, mannitol and dulcitol 
are not attacked Acid from glucose 
(Sandiford, loc. cii.). 

Blood serum: Liquefied. Yellow 
liquid, greenish on surface. 

Blood hemolyzed. 

Cultures have marked odor of tri- 
melhylaminc. 

Aerobic, facultative 

Optimum temperature 37‘’C. 

Pathogenic for rabbits, guinea pigs, 
rats and mice. 

Common name : Blue pus organism. 

Source: Pus from wounds Regarded 
as identical with one of the plant patho- 
gens (Pseudomonas polyeolor) by Elrod 
and Braun (Jour. Bact , 44, 1942, C33). 

Habitat' Cause of various human and 
animal lesions. Found in polluted 
water and sewage 

2. Pseudomonas jaegeri Migula. 
{Bacillus proteus Jluorescens H Jaeger, 
ZUchr f. Hyg, IB, 1S92, 593; Migula, 
Syst. d. Bakt, 2, 1900 , 885; Bacillus 
proUuS’Jluoreseens Holland, Jour. Bact., 
S, 1920, 220; Proteus Jluorescens Holland, 
i5id., 224; Pseudomonas pro tea -Jluorescens 
Holland, t&id , 224 ) Named for H. 
Jaeger who first described the species. 

Short, thick rods, with rounded ends, 
occurring singly and in pairs. Motile 
with a tuft of polar flagella which may bo 
pushed to one side whore cells remain 
in a chain. Gram-negative. 

Gelatin colonics: Small, transparent, 
becoming protcus-like. 

Gelatin stab: Marked surface growth. 

Saccate to infundibuliform liquefaction 
Liquefied portion green fluorescent. 

Agar slant: Thick, yellowish-white 
layer, the medium becoming grccnish- 
iluorcsccnt. At times gas is formed 

Broth: Turbid, with grccnish-gray pci 
tide and sediment. 

Litmus milk: Not coagulated. 
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1. Eperythmoon coccoWes SehilUDg. 
(SctUUng, Ivlin. WcUnscht., 1S28, iS^t; 
C?yromorpho muscuU Dingey, Ncderl. 
Jiidschr. gencesk'., ?e, IS2S, JVom 

Greek, coccus-ahapcd. 

In stained blood films these organisms 
appear as rings, coceoids and rods, the 
majority na rings of regular outline with 
clear centers. Tiicy arc in the plasma 
and on the red cells. Measure 0.5 to 1.4 
microns in greatest dimension. 

Stain p.slc red or rcddish-bluc with 
the Giemsa or the Mas’-Grunwald-OJcmsa 
tcchtiics. Gram.nogativc. 

Suggested methods of multiplication 
by binary Bssioti, budding, development 
of snuill coccoidal to annular fonns. 
Cultivation'. Negative results. 
Immunology; Immunological state in 
animals that of the premunUion type, 
latent infection in mice which is made 
manifest by splenectomy. 

Pathogenicity: Pathogenic for white 
mice, rabbits, white rats, wild mice, 
usually in young animals or in splencc* 
tomized adults. 

Source : Blood of splenectomized while 
mice. 

Habitat : Blood of infected animals, 
mouse louse (Polypiax icrrala) and 
probably other arthropods. 

2. Eperytbrozoon ovis Noitz, Alexan- 
derandDuToit. (Neitzetal .Address, 
Biological Society, Pretoria, Mar 15, 
1934; from Neitz, Onderst. Jour. Vet- 
Sci. and An. Ind , 9, 1037, 9.) From 
Latin outs, sheep. 

Delicate rings approximately 05 to 
1 .0 micron in diameter though occasion- 
ally larger. In addition there are tri- 
angles with rounded angles, ovoid, 
comma, rod, dumbbell and tennis racket 
forma. Found 8upra--cel!ulariy on the 
erythrocytes but often free. Colored 
pale purple to pinkish-purple with 
Gierasa’s stain Suggestcdmodcofinal- 
tiplication by budding. 

Cultivation - Negative results- 


Immunology ; Immunological state in 
aheep appears to be that of the preznuai- 
tkm type. 

Pathogenicity ; Siicep, antelopes and 
probably gouts and Bplcnectomizcd calves 
are susceptible. Dogs, rabbits and 
guinea pigs arc refractory. The distinc- 
tive feature of Eperytkroroon oris is its 
ability to provoke illness in normal 
animals without resorting to spleaec- 
tomy- 

Source; Blood of infected Eouth Afri- 
can aheep. 

Habitat: Blood of infected animals. 
No ectoparasites found on sheep naturally 
infected, but an arthropod is suspected. 

3. Eperythroioon wenyontt Adler and 
Effenbogen. (Adler and EUenbogeB, 
Jour. Comp. Path, and Tberap., 

(Sept. 3), 220; see Barlonella trenyonfia 
8ppcodi.it.) Named for Dr. C. M. IVea- 
yon, a student of these organisms. 

hforphologically Bimilar to EperyMro* 
soon coccoides. Coocoid and often 'mI- 
cuUr, fttaltung pale red with Giemsa’s 
slain and varying from 0.2 to 1.5 mferoas 
io diameter. Multiplication seems to 
bo by buddingand fission, and by filamctt' 
tousgrowths from the ring forms, • 
iog reserablancc to I/jrpllomyerics« 
to 50 or 60 parasites are found on one cell. 
These are arranged in irregular ciaina or 
in tightly packed groups. 

Cultivation not reported. 

InunuBoIogy. The organisro creates a 
state of preniunition and latent infection 
is made manifest by splenectomy. 

Pathogenicity: ckttle are aiisceptiWe. 
but sheep are not infected cither before 
or after Bplencctomy. 

Source - Blood of infected cattle- 
Habitat-. Blood of infected cattle- 
arthropod trammission riot proven. 

4, Eperythrozooa varlaos Tyzzer- 
(Proc Amer Philos. Soc., SJ, 

From Latin yoria/is, varying. 



FAMILY B.\RTONELL\CE,\E 


ini 


1917, 99.) Froni the hamster (Cncetus 
phoca) in Transcaucasia. 

GrahamelUt pcromysei T>’zzer (Proc- 
Amer. Philos. Soc., S5, 1912, 363 ) From 
the deer mouse (P. leucoput noraboraeen- 
st») in Massachusetts 

Grahamelltt pcromptct var. mamcvlati 
Tyszcr (Proc. Amer. Philos. Soc , SS, 
1912, 365 > From the gray-backed deer 
mouse (Peromyseus mttnievlalva) in 
Massachusetts. 

Grahamella phyUolidis Tyzter (Ptoc. 
Amer. Philos Soc., 1912, 371 ) From 
the Peruvian mouse CPAvKotis dartcini 
hnatva). 


Grahofneila pipisirelU Markon’. (Gra- 
ihiinia jupistrellr Markow, Russian Jour. 
T^t^. Med., 1926, No. 5, 52 ) From the 
bat (Piptslrellut naihusti) in Russia. 

Grahamella rhesi Leger. fHull. Soc. 
Path Exot.. Paris, /J, 1922, 6S0.) From 
the monkey Qlacaetu rhesus) in Annam. 

Gfohamella sann Cerruti. (Arch. Itai. 
Sci. Med, Col , //, 1930. 522 ) From 
Tesludo graeca in Sardinia 
Grohamella (olassochelys Cerruti. 
(.\rch lUl Sci. Med. Col, 15, 1931, 321 ) 
From Tallasoehelys earetla in Sardinia. 
(hGsspclled for Tkalassochelys.) 


Genus IV. Eperythrozoon SeWiKnp.* 

(Schilling. Klin. Wchnsehr . 1028, 18M. Gyromorpha Cinser, Nederl. tydschr. 
genccsk., 75, 192S, 5003 1 From Creek meaning animal on red blood cell 
Microscopic blood parasites found in the plasma and on the erythrocytes. They 
stain ft’cH nilh Romanowsky typo dyes, and then appear as rings, coccolds or short 
rods, I to 2 microns in greatest dimension, staining bluish or pinkish violet. They 
show no dilTerentiation of nucleus and cytoplasm. The organisms are not known 
to retain the violet in Gram’s method or to bo acid-alcohol-fast. Splenectomy ac* 
tivatcs latent infection Not cuUiratcd in cell-free media. Arthropod^ transmission 
has been established for otic species (Wemman, Trans. Amer Phllo^ph. Soc., 
N.8.«,pt. 3, 1914,32!) 

The type species Is Eperythmoon eoccoties Schilling. 

Key (0 Ike ipeeies of genus Eperythrozoon. 

I. Etiological agent of cpcrj’throroonosis of white mice 

I Eperythresoon ceeceidfs. 

11. Etiological agent of eperythrozoOno^ of sheep. 

2. Fperythroroon on*. 

ni. Etirtiogica! agent of cperythroioonosis of rattle 

3 Eperythnzeon. Kctnyonit. 

IV, Etiological agent of eperythmrc»on«»8is of gray-backed deer mice 

H EperylhtozoonKanans. 

V, Etiological agent of cperythrozobnosis of voles and ilwarf mice 

5 Eperylhrotoon dupor. 


• This genus iuM been cotiaiderod as belonging to the Protozoa by Ncilx, Alexander 
and Du Toil (Ondcrat J. Vet Sci . 5, 1931, 2GSJ and to the bacicria by Mcsnil (Bull, 
S*>c. ihith. exot., 55, 1920, 53l’and by Tyszer (la Wemman, Trans. Amer. I’hilosoph. 
S*»c., Ni> , 35 , pi 3,19U,2H} 'Hio ovidcneeat Juind favors the inclusion of this 
group among those organisms which arc not proUinMQ in nature but which are closely 
rcbifed to bActeria. 
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FAMILY III. CIILAMYDOZOACEAE MOSHKOVSKY.’ 

(Uspckhi Souremonnoi Biologu (Russian) (Advances in Modern Biology), iS, 
19J5, 12.) 

Small, pleomorphic, often coccoid mkrooi^^misms usually with characteristic de- 
velopment cycle. Stain with aniUne dyes. Gmm-ncgativc. Behave as obligate 
intracytoplasmic parasites Have not been cultivated in cell-free media. Criteria 
adequate for classification lacking for more recently isolated members. The attnbu- 
tion of Genus HI, Colcsiofo, cither to RicAcHatoccac or to Chlamydosoaceae is still in 
doubt. 

Key (o the genera of family Chlainydoroaceae. 

I. Cells coccoid and with Ufe cycle. 

A. Non-cultivatablc in chicken embryonic tissues. 

Genus I. CWamydozoon, p. 1114. 

B. CuUivatablc in chicken embryonic tissues. 

Genus 11. Jlftyayotraneffo, p. 1115. 

11. Cells pleomorphic. 

Genus III. Cofeswta, p. 1119. 


CentiS I. Chlamydoioon //aI6er8ta(>(itcr and von Protvaoek. 

(Arb. a. tl. taisorl. Gosundhtitsamte. iS, 1007, «.) From Greek cUamiics, cl»k 
and soon, animal. 

Coceoid .phericel cells with developraenW cycle. 
plasmic habitat. Non-cultivatablc in chicken embryemc tissues. Suscep 
sulfonamide and penicillia action. 

The type species is CWomydoroon (racAomotis Foley and Parrot. 


dyes; blue or reddish-blue with tf« 
Giemsa stain and red or blue, de^ndm? 
on the metabolic state, with the Macchi- 
ftvello stain. Matrix of plaques gives s 
strong reaction for glycogen. ® 
motile. 

Cultivation: Has never been 
vated. „ or 

Immunological aspects: Has 


1. Chlamydoxoon trachomatis Foley 
and Parrot. iRicXelisia Iraehomae has- 
acca. Arch. Ophthalm., SS, 1935, ^7; 

Foley and Parrot, Arch. Inst. Past, d Al- 
gfiric, 16, 1937, 339; Ridettsio trachoma- 
tis Foley and Parrot, idem.) Named for 
the disease, trachoma. 

Coccoid bodies; Small microorgamsms 

200 to 350 millimicrons in diameter foOT Inanunologicai aspecia; 4.-- ' . jy 

the elementary bodies. Initial bodies more antigens in common vrit or 

up to 800 millimicrons in diameter and ^^j^rnbling one or more present i 

pkques up to 10 microns alro found. AH ,pp. 

larger forma encapsulated with suhston^ ^^ptmtions, antibodies which 
dorired either from the agent or from j/ijujawo 

the cytoplasm of the parositued cells. , jp„,a„„iomolis. 

Elementary body is the basic rai- ppthogenicity : 

Paired forms or clusters occur. Gmm- 

negative. Stems poorly with T, „..^,rli. 

New Bmnswiek, New Jersey, September, mb. 


lamphogTanwmuii». 

pathogenieity: Pathogenic J 

and monkeys where it imccn^ 



' family b\htonkll\ce\j: 


ins 


Occur m riogs, coccoids of vaiying 
size, some very iniaute, bacillarj’ fonns 
Many of the bacilhfom elements efeow 
an unstained lons-like swelling, mdicat- 
mg the formatioa of a, ting v;vth\iv the 
substance of the rod. At the height of 
the infetiion most of the organisms are 
found in the plasma Whenever an or- 
ganism comes in contact nith a red cell, 
it gtaius intensely 

Pathogenesis. Pathogenic for the gray- 
backed deer mouse (causing anemia) and 
for the Bplcnectomiscd common deer 
mouse Not pathogenic for Bpfcnectoni- 
i2cd white mice 

Habitat : Blood of the gray -backed deer 
mouse (Peromyjcua mameulatus tfro- 
eilis). 

5. Eperythfozoon dispar Bruyooghe 
and Vassiiiadis (Ann. de Parasitol , f, 
1039, 3d3 } 

Rcaerablea UperytAroroon cocioides lo 
atoiQtQg, distributioD on the crytbro- 
cytCB and also la appearaneo cveept that 
circular disks with solid staining centers 
may greatly outnumber the ring forms 
Found on the red blood cells and to the 
plasma Size range that of Eperythro- 
looneoccoidcs, also some larger nog forms 
Cultivation: Not successful. 
Immunology. Infcctioa w followed by 
premunition and latent infection is mode 
manifest by splenectomy Splcnectoro- 
ired rabbits premunircd against V coc- 
eotdcs do not react to inoculation with 
A’, ditpar, if the latter is injected first, 
they do not rc.iet to E coeeci-Us 
InfcctiMty ■ Infcctiio for the Etiropean 
'olo (.Imcofanficrnliis) orrofj's), the 
.\mcrican vole <tficA>tu» ptnnsyfvflniciis 
pcnruylronifusV, the dwarf mouse (.V«s 
ffiinuluj), the rabbit, and 3Itis acomyt 


Not infective for albino rats or albino 
mice. 

Source; Blood of infected aoimaJs. 

Appendix: 1) Species iacompletcly 
studied, Eperythrozoon spp. and Epery- 
throroon-like structures (Weinman, 
Trans Amcr Philosoph. Soc , N. S. 55, 
pt 3,1044,320). 

Eperythrozoon noguchxi Lwo/f and fau- 
eel- (Bull Soc path. ewt. S5, 1033, 
397 ) Probably not a valid species. 

Eperythrozoon pcrclropon’ Yakimofl'. 
(Arch. f. Pratistenk., 75. 1931, 271.) 
Classification in genus Eperythrozoon 
questionable. 

jBar/cnc?/o wenyoni Nieschuls. 
(Ztschr. f. Jnfektionskr., B5, 193S, 178-) 
Probably identical with Eptrythroioon 
tcenyont. If valid, BatmdbarioneUa 
tcenyoni. 

possible human infection (ScbQfTnor, 
Ncderl. tijdschr. v. gencesfc,, 7J, 1039, 
3778). 

2) Animals infected with parasites 
which are definitely cpery'throzodndiko 
but of URcettavn epectllcity or whith ato 
epcrytbrozodn-liko in some features but 
wbieb can not be definitely classified 
gencncally • 

Jerboa tp. Jukmb. (Cent. f. Bakt., 1 
Abl, Orig, ISS, 1931, 35G.) 

Art-tcefa arrafu Zuelzer. (Zuelzer, 
Cent t. BaU , I Alt., Orig , lOS, 1927, 
419, l^kulh, Crgcbn Hyg. Bakt., Jm- 
rounUStsforach u Ezpcr. thcrap., IS, 
t932, 553.) 

Rottua ratlua Schnetz. (Ann. Soc 
beige de mod. Irop., 14, 1931, 277 ) 

Sciurus vu(«arw Nauck. (Arch f. 
ScLiffs- u. Trop -llyg., SI, 1927, 322.) 

JUptodoctyltfs pfnto-factyfu* Caiitii. 
(Cbmpt rend. Soc. Biol., Paris, JOS, 
1930 . 1312 .) 
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1. Miyagawanella lymphograauloma- 
tis Brumpt.(Bruinpt, Ann. de Rirasil., 
JCf 1938, 153; Ehrlichia lymphogranvlo^ 
malosts Mauro, (llefcrencc not found.) 
Named for the disease, lymphogranu- 
loma. 

Coccoid bodies: Small microoi^Disms 
200 to 350 millimicrons in diameter form 
the elementary bodies. Initial bodies 
up to 1 micron and plaques up to 10 
microns also found. All larger forms 
encapsulated with a substance derived 
cither from the agent or from the cyto- 
plasm of parasitired cells. Elementary 
body is the basic unit. Paired forms or 
clusters occur. Gram-negative. Stain 
with aniline dyes, purple with the Gicmsa 
stain and red or blue, depending on 
metabolic state, with the Macchiavello 
stain. Matrix of the plaque docs not give 
the reaction for gb’cogen Non-motile. 

Filtorability. Passes through Chamb- 
criand Lj and Lj, Bcrkefcid V and N and 
sometimes through Sotz EK Alters. 

Cultivation : In plasma tissue cultures 
of mammalian cells, in mammalian celts 
on agar, in the cborio-aHantoic membrane 
or particularly in the yolk aac of the 
chicken embryo but has not been culti- 
vated in the allantoic sac. Optimum 
temperature 37*C m tissue cultures, 
in the chicken embryo. 

Immunological aspects. Has one or 
more antigens in common with or closely 
resembling one or more present in the 
chlamydozoa and other miyagswancJIac. 
Antisera against any of these two genera 
react with antigens from Miya^awtneila 
lymphogranulomaUs or the other miya- 
gawsnelise thus far tested. One com- 
mon antigen has been isolated as a soluble 
fraction distinct from the bodies of the 
agent. Distinguished sharply from the 
other miyagawanellae by antitoxic neu- 
tralization of toxic factor or by neutra- 
lization of infections in mice with chicken 
antisera Evidence exists that these 


two serological reactions are with dis- 
tinct specific antigens. Immunity in 
man or animals is probably poor in the 
absence of continuing apparent or insp- 
parent infection. 

Toxic factor: Infected yolk sac or 
yolk injected intravenously or intra* 
trapcritoneally is rapidly fatal to mice. 
Produces characteristic lesions on the 
skin of normal guinea pigs. 

Pathogenicity: Pathogenic for man, 
apes, monkeys, guinea pigs, cotton rata, 
hamsters, mice, chicken embryos. In- 
apparent infections may occur with the 
agent harbored in the organs. Causes 
local genital lesions, septicemia, lymphad- 
eaitis, meningitis, ophthalmitis and 
rarely pneumonitis in man. 

Tissue tropisras: In laboratory rodents 
this species is infective by the intra- 
msal (pneumonitis), the intracerebral 
(meningitis) and the intrsdcrznal routes. 

Chemotherapy: Susceptible to rela- 
tively high concentrations of penicillin, 
to the sulfonamides and to some anti- 
mony compounds. 

Source ; Most commonly the genital 
fiCcteiions of infected individual or the 
draining lymph nodes. Also occasionally 
in blood, spinal fluid and ocular secre- 
tions. 

Habitat: The etiological agent of 
lymphogranuloma venereum, lympho- 
granuloma inguinale, climatic bubo, es- 
thiom^no and some forms of anorectal 
infiammation. 

2. Mlyagawonella pslttacl (Lfilie) 
Moshkovsky. (BicktUsia psiUon Lillie, 
Publ. -Health Repts., 4S, 1930, 773; 
jtLfcro&acferiunt mvlliforme psiitacoM 
Levinthal,* Ist Cbng. internat. de Mi- 
crobiol., i, 1930, 523; Moshkovsky. 
tfspekhi Souremecnoi Biologii (Russian) 
(Advances in Modem Biology), f?, 

J2; Ehrlichia pstUaci Moshkovsky, ihia-i 
i9.) From PsiUaci, an order of birds. 


• This is the typo Bpeeios of the geohs U,cr^ocl>num LevinlM TrWch is iowhd 
because of the earlier Micrabacteri’^m Oda-JeMcn, 1913, see p. 370. 
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the corneaaiid con] unctiva causing highly 
destructive lesions. 

Chemotherapy: Susceptible to suUoq- 
amides and penicillin. 

Source: Found in scrapings ol cornea 
or conjunctiva in cases of trachoma. 

Habitat: The etiological agent oi tra- 
choma in man. 

2. Chlamydozoon oculogenltale Mosh- 
kovsky. (Moshkovahy, Uspckhi Sour* 
emcnnoi Biologii, 1$, 1045, 12 ) From 
Latin ocnius, eye and genilalis, genital. 

hlorphology and atsAning reactions - 
As lor Chlamydozoon (rachomaCis. 

Cultivation: Has never been culti- 
vated. 


Immunotogical aspects: As for C. Ira- 
ehomalis. 

Pathogenicity: Pathogenic for man, 
baboons and monkeys. Causes an acute 
conjunctivitis and, in man, an indamraa- 
tion of the lower genito-urinary tract. 

Che«M>thcTapy : Susceptible to sulfon- 
amides and penicillin. 

Source* Found in conjunctival exu- 
datea, and in exudates from infected 
urethra or cervix. Also present In con- 
taminated pools of water 

Habitat* The etiological agent of swim- 
ming pool conjunctivitis, neotiaUl con- 
jUDclivitis or inclusion conjunctivitis. 


Genus JI Mlyagawanella Brumpt 

(Ann. de Parasit., 16, 103S, 153.) Named for Prof. Mijmgawa, the Japanese bacte- 
riologist, who fjjst (1935) grew the typo species in the chick embryo. 

Coecoid to spherical ceils with a developmental cycle. Gram-negative. Intra- 
cytoplasmic habitat. Cultivatablc in ehicken embryonic tissues. Some species are 
susceptible to suifonamide or pcnicillm action. 

The typo species is ilfij/ojairaneKa (ymphogronnlomoh's Brumpt 

Key to the tpeetes of yenus Mlyagawanells. 

1 The etiological agent of lymphogranuloma venereum, lymphogranuloma in- 
guinale, climatic bubo, and csthiom^ne in man 

1. .Vij/a?airancfta lymp^ojranufomQfjt. 
II. The etiological agent of psiltacosia or parrot {c\*cr. 

2. Miyaya^nntlla ps\ttaei. 

HI. The etiological agent of ornithosis (Meyer). 

3 Jfiyoyaironrlla ornithosu. 

IV. The etiological agent of one tyi>c of viral pneumonia. 

4. .tfiyoTOirancffn pneumoniae 

V. The etiological agent of mouse pneumonitis (GCnnert) 

5. jlfiyoyairanella bronchopneumonioe. 

VI. The etiolrvgical agent of feline pncumonUis (Baker) . 

0. Jftyojairanelfa /efts 

VII. The etiological agent of IxmisLsna pneumonia 

7. Jfivayauanef/a (auuianae. 

YIIl. The etiological agent railed the IIUroiS vims, the eau«e of one type of viral 
pneumonia. 


8. Jfi'yajaironef/a ifh'ni. 
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4. Miyagawanella pneunjonJae Rake, 
spec, novr Named for the disease, pneu- 
monia. • 

Coccoid bodies: As for 
It/mphogranulomalis but ahghtly smaller, 
circa 200 milliraicrons in. diameter. 

Cultivation • As for jl/tj/o^tmncWa 
psiliact. 

Immunological aspects : As for 
gau-andla psiHact. Distiaet from Aft’ifa- 
gawanella ornithosis by the neutraliza- 
tion test mth chicken antisera. 

Pathogenicity Pathogenic for birds, 
man, cotton rats, hamatera, white rata, 
kangaroo rats, mice and chicken embryos 
Causes a fatal pneumonitis in man. 

Tissue tropisms As for Jt/tj/agaimneHo 
orn tiAosts 

Chemotherapy. As for Mipaffatcandla 
ornithosis. 

Source; Occurs in lungs of infected bu- 
mans. Possibly origmaliy of avian origin. 

Habitat. The etiological agent of one 
typeof viral pneumonia. The typostrain 
is the so-called strain S-F (Eaton, Beck 
and Pearson, Journ. Exp Med ,75, 1941, 
&R) 

5 Mlysgawanella bronchopneumoniae 
Moshkovgky (Moshkovsky, Uspekhi 
Souremennoi Biologii, 1945, 19, Ehrli- 
chia tronc/njpneumoRiflC Moshkovsky, 
idem) Named for the disease, broncho- 
pneumonia 

Coccoid bodies As for Mtyagavandla 
pneumoniae. 

Cultivation* As for ..l/tj/apatranrWo 
IpmphogranulomaUs Does not grow in 
the allantoic cavity of the chick. 

Immunological aspects* As for Mtya- 
gaioanelltt lympkogTanulamaita but no 
soluble antigen has been demonstrated. 

Toxic factor Heavily infected yolk 
sacs and yolk iniected intravenously ere 
%’ery rapidly fatal to mice. 

Pathogenicity. Pathogenic for mice, 

1'- era and ferrets Produces a mod- 
severe pneumonitis 
’->^06 tropisms* Shows a predilection 


bactekiology 

for the lungs. In mice, it is also infec- 
tive by the intravenous route. 

Chemotherapy: Susceptible to sulfoa- 
amides and to relatively large doses of 
penirilJin. 

Source; Found in lungs of certain 
stocks of the laboratory mouse. 

Habitat: The agent of mouse pneumo- 
nitis Bronchopneumonie virus (Gon- 
nert, Cent. f. Bake., I Abt., Orig., 1^7, 
1941,151). 

6. Miyagawanella fells Rake, spec, 
nov. From Latin/elis, cat. 

Coccoid bodies : Agforil/iyagaicanfilfa 
lymphogranulomatis . 

Cultivations As for ilii/agateanella 
psiitaci. 

Immunological aspects: As for Hiyo- 
gaioanella psiitaci but nothing known 
about inapparcDt infections in the 
naiut^ host, the domestic cat. 

Toxic factor; Infected yolk sac or 
other membranes and yolk or other fluids, 
injected intravenously into mice or 
chicken embryos or intrapcritOBcally 
into mice are rapidly fatal. 

Pathogenicity . Pathogenic for cats, 
hamsters, mice and chicken embrjos. 
Causes a fatal pneumonitis with acute 
conjunctivitis In cats. 

Tissue tropisms : Prediliction for lungs 
and conjunetivae. In laboratory ro- 
dents, this species is infective by the 
intranasal, intraperitoneal, intracerebral 
and intravenous routes. 

Chemotherapy: As for MiyagaMUo 
ornithosis 

Source: Lungs of infected cats. 

Habitat . The etiological agent of one 
form of cat na&tl catarrh, influenza or 
distemper (Baker, Science, SC, 1942,4/5) 
and feline pneumonitis. 

7. Miyagawanella loulslanae Rake^ 
*pec. nor- Named for the State o 
Louisiana. ^ __ ... 

Cbccoid bodies As for Miycgaira^dK^ 
psiUaei. 
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Coccoid bodies : As for Miyagauanella 
lymphogranvlomatis. 

Filterability: Partly filterable through 
Berkefeld N, Chamberland L and Q or 
Seitz EK filters. 

Cultivation : As for Miyagawanella 
lymphogranulomatia but grows readily m 
allantoic sac without adaptation 
Imrounological aspects- As for V 
lymphogranulomatia but no soluble frac- 
tion yet demonstrated. 

Toxic factor. Infected yolk sac or 
yolk injected intravenously or intrapen- 
toncally is rapidly fatal to mice. 

Pathogenicity Pathogenic for birds 
(particularly psittacmc and finch 
species), man, monkeys, guinea pigs, 
pocket gophers, hamsters, a lute rats, 
kangaroo rats, mice, rabbits and chicken 
embi^-os Inapparent infections nwy 
occur with the agent harbored in the 
organs Causes a highly fatal pneumoni- 
tis with septicemia m man 
Tissue tropisms- Causes a septicemia 
In man this species shows predilection 
for the respiratory tract. In laboratory 
ndonts, It is infective by the intranasnl, 
the intraporitoneal (peritonitis and septi- 
cemia), the intracerebral and the intra- 
venous routes 

Chemotherapy Susceptible to rela- 
tively high concentrations of penicillin 
Some strains arc susceptible to sulfon- 
amides. 

Source : Pound in the organs and nasal 
scerctionsof infected birds and, from the 
bitter, spreads to the plumage bj preen- 
ingandothormolhods. Plentiful indrop- 
pingsor dust from infected cokcs Ileli 
lively resistant under such conditions 
llabital: The ctiologic.al agent of psit 
ticosis or parrot fcicr Also of some 
cases of atypiral pneumonia 

3. MljagawsneUs ornithosis Hake. 
$pfe nor. From Greek ornilhof, bird. 

Coceoid liodiea: As for Mtyag'itrtinfll'i 
lyniphnyranulomotig. 

CuUiration: for Miyagmconrllia 

pnlloci. 


Imniunological aspects: lias one or 
more antigens in common with, or closely 
resembling, one or more present in chla- 
mydozoa and other miyagawanellae as 
shown by a cross rc.action in complement 
fixation tests Sharply distinguished 
from other miyaganancllac by toxin- 
antitoxin neutralization or by neutrali- 
zation of infection in mice ivitb chicken 
antisera The latter test however sug- 
gests that the agent of incnmgopneumo- 
nitis (FrAncis and Afagill, Jour Exp 
Med , 6S, lf)38, 147) is this species rather 
tlian something distinct Immunity in 
man or animals is probably poor except 
in the presence of continuing apparent 
or inapparent infections Cross reac- 
tions suggest that Mtyagauanella orni- 
Ihoata limy be more closelj related to 
Mtyagauanella lymphogranulomatia th.an 
IS ilf patllaci 

Toxic factor As for MiyagatcaneUa 
paitlaei 

Pathogenicity Pothegcnic for birds 
(espcei.ally non-psiltacine specios), man, 
ferrets. giiine.a pig*, hamsters, while 
rats, kangaroo rats, mice, rabbits and 
chicken cmbo’os Inapparent infec- 
tions nviy occur C.iuses a moderately 
severe pneumonitis with septicemia in 
man 

Tissue tropisms. Causes a scpticcmin 
In birds and man shows a predilection for 
the lungs In laboratory rodents, this 
species IS infective by the intrana.sal, in- 
tracerebral, intravenous and (with rein- 
lively large inociila of most strains) in- 
Irnpentoncal routes 

Oicnwtlierapi Suscrptihle to rcLa- 
lis-cl) large doses of penicillin Xot 
siiwptihlo to siiiron.amirlcs 

Siiirce Found in organs and n-asal se. 
crctions of finches, pbi-.asaiitj (including 
iLiinestic cluckcti'), dorncHticatccI doves, 
fulmar |t>’trcls and other birds .‘-pres Is 
from tlic scer* tions to plmnage ami drop. 
pIliRS, 

Halnint Tin' etiological ag-'iit of orni- 
tlai^is (Mejer) and fr'-iineopnctimonitis 
(Francis and .Magill). 
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Habitat: Found in scrapings of cornea 
or conjunctiva or in disebargea from 
affected eyes. Etioiogieai agent of infec- 
tious or specific ophthalmia in sheep, 
cattle and goats. 

2. Colesiota conjunctlvac-galUi (Coles) 
RakO) com6. nou. (RteteWsta corijuneti- 
vae-galli Coles, Onders. Jour. Vet. Sci. 
and Indust., IJj 191Q» 459.) From con- 
junctiva and latitt jalius, hen. 

PJeoroorphic bodies: Similar to Cole- 
sjom conjunciicae. Stain purplish-red 
or blue Tvith tl\e Giemsa stain. 

CuJth'atJon : Has never beea cuUi- 
vated. 

Immunological aspects : Unknown. 

Pathogenicity : Pathogenic for the do- 
mestic fowl. Causes an acute conjunc- 
tivitis and keratitis. 


Tissue tTopisms: As for Coleswfa co?!* 
iuncltvae. 

Source: As for Colesioto conjunchivr 

Habitat: The etiological agent of one 
form of ocular roup in fowls. 

Appendix: The folioning are similar to 
or identical with the above: 

Rfeliclfsm conjuntiivM'bovis (Cafes, 
South Afr. Vet. Med. Assoc., T, 1936,1) 
cannot bo distinguished from Coimola 
conjitndh'ae by any described character- 
istics. 

RtcUlisia lesloquardi Donatien aoJ 
Gayot. (Bull- Soc. Path. Exot., SS, 1942, 
325.) Found in benign con;uscljvifiJ 
in swine similar to that which occurs in 
rumicante. 
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FiUembUity : Filters through Berke- 
fcld N and Mandlcr C, 7 and 0 filters. 

Cultivation t In the yolk sac of Uie 
chicken cmbr>*o. 

Immunological aspects: Indiatinguish- 
able from other miyagawanellae by com- 
plement fixation tests with yolk sac an- 
tigens. Partly distinguiahed from -V»- 
j/a5atranclla pjiJiact and .If. onu’tftos** 
by active immuniration in mice and 
guinea pigs 

Pathogenicity; Pathogenic for man, 
guinea pigs, cotton rats, mice and chicken 
cmbiyos. Slightly pathogenic tor while 
rats, golden hamsters and doer mice. 
.Ifococus rhtaui monkeys, rabbits, musk- 
rats and nutria are unaffected Qiuscs a 
highly fatal pneumonitis and septicemia 
in man. 

Tissue tropisms’ Causes a septicemia. 
In man this species sboas predilection 
for the respiratory tract. In laboratory 
rodents H is infective by the intrsnasal, 
intmperltoneal, intracerebral, intra- 
muscular and BubcutancQua routes. 

Chemotherapy. .\n for .Ifiyagatranello 
ornilhotis. 

Source: Sputum and organs of in- 
fected persons. 


Ilabitat: The etiological agent of 
Louisiana pneumonia (Olson and larson, 
U. S. Pub. Health Repts., S9, 19U, 1373), 
fio-caUed Borg strain. 

8. Mlyagawanella UUnl Rake, spre. 
nor. Xnmed for the State of Illinois. 

CoceoiU bodies* As for 3fiyagatranelfn 
lympAogrenuIoman's 

Piltcmbility Passes through Berke- 
fcfd N or W filters. 

Cultivation; In the yolk sac of chicken 
embryo. 

Immunological aspects* Distinguished 
from other mijugawancllae by ncutrali- 
ralion tests in mice with chicken anti- 
sera and partly from Uliyarjavranella psil- 
loci, lU. ornititosis and M. pneumonto by 
active loununization in mice. 

Pathogenicity * Pathogenic for man and 
while mice. Causes a highly fokal pneu- 
monitis in man. 

Tissue tropisms: Infective in mice by 
the intraaasal, intraperitoneal, Intm- 
cerebral and subcutaneous routes. 

Source * Lungs of infected persons. 

Ilabllal : The eUological agent called 
the Illinois virus (Zichis and Shaugh- 
ncssy, Science, 102, 1915,301). 


Genus III. Coteslota Hake, gtn. nov. 

(flictcKsia Coles, I7lh Rept. Direct Vet Serv. and An Ind. Un. South Africa, 
1931, 175.) Named for Prof. Coles wlio fir^t studied these organisms. 
Pleomorphic cells which may be coccoid, triangular, rod-shaped or in the form of 
tings. Cram-noKalive. Inlracytoplasm'ic habitat 
The type species is Colesioia conjuncliroe (Coles) Ikakc 


1 . Colestota conionctlvae (Coirs) 
Uakc, comb. nor. (/belrlloa conyuncli- 
roc t'olcs, ITlh Ilepl Diirrl. Vet. Frrv 
and .\n Ind Un South .\(nra, 1931,175; 
Cblomyfojoon ronjuncliroc Moshkovsky, 
UsiKkhi Souremennoi lltologii, 19. 1915, 
19 ) From M 1. coTi;iiTirrirfi, Ihe enn- 
jimrtUa 

Pleomorphie Iwdies: Awrag** diameter 
fflO to 950 m'dhmi'-rons. Msy be solid 
and nveoid, rcMl shaped, or triangular, 
or in form of open rings or iiorsc-sfiocs 


No clialns. Masses frequent. No cap- 
aule. Slams with orJmaiy aniline dj*es 
but less intensely than bacteria. Oram- 
negative. Non motile. 

Cultivation* Has never Ix-cn culti- 
vated. 

Immunological aspects: Unknown. 

Pathogenipily: Pathogenic for sh^ep, 
cattle and goals. Cauv-s acute e«jn- 
lunetuitis and keratitis. 

Tiwi'- tropisms* Aficets only the eon- 
iuncti\*a and cornea. 
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Potato: Thick, pale yellow becoming 
dark brown layer, slimy. The medium 
becomes bluish-gray. 

Indole not formed. 

Nitrites not produced from nitrates 
Aerobic, facultative 
Optimum temperature 37®C. 
Pathogenic for mice. 

Source: Regarded by Jaeger as the 
cause of Weil’s disease (infectious jaun- 
dice) as it was found repeatedly in 
patients suffering from this disease. 
See Leptospira tcterohaemorThagiae 
Habitat - Water. 

3. Pseudomonas fiuorescens Migula. 
(Bacillus fluorescens liquefaciens Fluggc, 
Die Mikroorganismen, 1886, 2S9 , Rligula, 
m Engler and Prantl, Dienatdrl. Pflan. 
zenfamilien, 1, la, 1895, 29; Bacterium 
Jluorcscens Lehmann andNcumann.Bakt 
Diag.jlAufl ,5,1890,272 ) From Latin, 
Jluor, flowing; M L fiuoresco, to fluoresce 
Rods ! 0 3 to 0.5 by 1 0 to 1 .8 microns, 
occurring singly and m pairs Motile, 
possessing a polar flagellum. Gram- 
negative. 

Gelatin colonies Circular, with green- 
ish center, lobular, liquefying quickly. 

Gelatin stab- Infundibuliform lique- 
faction, with whitish to reddish-gray 
sediment. 

Agar slant- Abundant, reddish layer, 
becoming reddish-gray The medium 
shows greenish to ohve-brown coloration 
Broth. Turbid, flocculcnt, with yellow- 
ish green pellicle and grayish sediment. 

Litmus milk: No coagulation; becom- 
ing alkaline. 

Potato - Thick, grayish-yellow, spread- 
ing, becoming light sepia-brown in color. 
Indole IS not formed 
Nitrates reduced to nitrites and am- 
monia. 

Acid from glucose 
Blood serum liquefied. 

Aerobic 

Optimum temperature 20® to 25®C. 
Not pathogenic. 

Source: Water, sewage, feces 
Habitat: Soil and water. 


4. Pseudomonas vlscosa (Frankland 
and Frankland) Migula. (Bacillus vis- 
cosus G. and P. Frankland, Ztschr. f. 
Hyg . 1889, 391 ; Migula, Syst. d. Bakt., 

8, 1900, 900.) From hi. L. viscidus, 
Sticky, Viscid. 

Small rods: 0.5 by 1.5 to 2.0 microns, 
occurring singly. Motile and presum- 
ably polar flagellate. Gram-negative. 

Gelatin colonies: Grayish, granular, 
with (imbriatc margin . Medium assumes 
a green fluorescent color around each 
colony. 

Gelatin stab: Infundibuliform lique- 
faction. Liquefied portion green fluores- 
cent with greenish-white pellicle. 

Agar slant; Thin, greenish-w’hite, the, 
medium becoming greenish. 

Broth* Turbid, with greenish pellicle. 

Litmus milk: Not coagulated. 

Potato • Moist, chocolatc-brown, viscid. 

Indole not formed. 

Nitrites not produced from nitrates. 
Destroys nitrate with the production of 
ammonia. 

Aerobic, facultative. 

Distinctive characters: Resembles 
Pseudomonas Jluorescens except that 
growth on agar, gelatin and potato is 
viscid. 

Optimum temperature 20®C. 

Source: Unfiltered water from Kent, 
England. Common 

Habitat: Water. 

5 Pseudomonas falrmountensis 
(Wright) Chester. (Bacillus fairmoun- 
tensis Wright, Memoirs Nat. Acad. 
Sci., 7, 1895, 458; Chester, Man. 

Determ. Bact., 1901, 311 ; Aeftromobarier 
fatrmounlense Bergey et al , Manual, 
1st cd., 1923, 146.) From M. L. of Fair- 
mount Park (Philadelphia.) 

Medium-sized rods, occurring singly, 
in pairs and in chains. Motile, posses- 
sing polar flagella. Gram-negative. 

Gelatin colonies Circular, white, 
tran^ucent. Dark centers with a green- 
ish shimmer, thinner edges and faint 
radial lines. 

Gelatin stab : Crateriforra liquefaction. 
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* Appendix to Order Kickettslales: The following arc described species of intra- 
cytoplasmic and intranuclear parasites of Proioioa whose relationships to similar 
parasites of arthropods and vertebrates arc not yet clear. AH of tho protozoan in- 
tracellular parasites arc of larger size than typical members of liickettstales and some 
have been placed in genera (Cladathrix, Mtcrocaccus) nliere the typical species do 
not live intracellularly. 

Genui A Caryococcus Dangeard. 

(Compt rend. Acad. Sei , Paris, tSi, 1002, 1305.) 

Genus estabUshed for a bacterial parasite of the nucleus of Euglena; organisms 
rounded. 

The ty pe species is Caryoeoccus hypertropkicus Dangeard. 


I. Caryoeoccus hypertrophlcus Dan- 
geard. (Compt rend Acad. Sci , Pans, 
ISi, 1903, 1305.) Parasitic in the nucleus 
of a flagellate {Evgtena desea). 

Occurs m tho nucleus as an agglomera- 
tion of close-set, rounded corpuscles. 
Tho nucleus increases considerably in 
I'olume, the chromatin is reduced to thin 
layers against the membrane, the interior 
of the nucleus is divided into irregular 
compartments by chromatic trabeculae. 

2 Caryoeoccus erstus Kirby (Univ. 
Calif Publ. Zool , p, 1941, 210 ) Para- 
sitic in the nucleus of a flagellate (Trt- 
chonympha corhula) from the latcsUnc 
of a termite {PToeryptoUTmea $p.), 
Madagascar 

Spherules 1 to 1 5 microns or more in 
diameter, in preparations appearing clear 
with uiually a chromatic, sliarply de- 
fined, crescentic structure peripherally 
or interiorly situated, sometimes with 
two such bodies or ecicral chromatic 
granules, parasitic in nucleus; parasit- 
ized nucleus cnbrged only moderately or 
not at all, cliromalm altered but not 
greatly diminished in amount. 

3 Caryoeoccus dltatitor Kirby 
(t’liiv Calif Publ Zool., .{5, 191f. 23S) 
I'araJitic in the nucleus of fl-ig'-llates 
{Triehonyr\pha ef.n'lom and other species 
of Tncho’i'gpipha) from the intestine of 


termites (Glyplotermes tridipennts), Aus- 
tralia, and other species 

Spherules 0 5 micron or less in di- 
ameter, internally dilTcrcntiated with 
slamabic granule or stainable region pe- 
ripberaily situated; parasitic in nucleus 
and nucleolus, nucleus becomes greatly 
enlarged and the c hromatin mostly or 
entirely disappears. 

4. Caryoeoccus Inrsdess Kirby. 
(Umv. Calif Publ Zoo)., A 1914, 23S.) 
Parasitic in the nucleus of a flagellate 
(Trtehonympho peptophora) from tho in- 
testine of a termite (AVofermes hotca), 
hfaUsgiscar. 

Spherules 1 to 1 5 iiiicrons m diameter, 
eotnclimca arraDgcd in pairs, often m- 
tcrnally ditfcrcnti.'ited with stainiblc 
central or i>cnphcnil granules or slattiod 
areas, parasitic in the riueleolus or cmlo- 
somo and nucleus, parasitized nucleolus 
becoming greatly enlarged and crossed by 
trabeculae, ciciitaally consumed; nu- 
cleus becoming moderately enlarged, but 
chromatin not diup/iearing. 

5 Caryoeoccus nocleophagus Kirby. 
(LW Cahf Publ Znol . 45. 19l(. 23<1.) 
Parasitic m the nucleus of a flagcnate 
(Tnehnnympha corluta) from tlic intes- 
lioe of termites {Proer'/pMcrmes #p.), 
Madagasear, and three species of A'c/o- 
lernes (a. 1.) from A(vhiga»ear. 


• Prepared by Prof. Harold Kirby, Jr„ Unitcniiy of Coliforma, Ikrlelcy, C&li- 
fortiis, October, 1910. 
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Spheru3<?9 with a diameter of about 05 
micron, sometimes arranged in pairs, 
sometimes with & thicker, crescentic, 
stainable area of the periphery on one 
side; parasitic within the nucleus, ex- 


terior or interior to the chromatin mass, 
which may be diminished in amount, but 
does not disappear, nor h the parasitized 
nucleus appreciabh’ eaiarged. 


<7en«s B, Drepanospira Pelschenlif. 

(Arch. f. Protistenk., S2, 1911, 232.) 

Cell incurved in two spiral turns that are not abrupt, one of the ends pointed, tbe 
other a little rounded, no flagella, movement helicoid by means of all the body, no 
ccK division, endospores formed, regular spherical colonies formed by individualUt 
certain stages of development. 

The t3’pe species is ^repanospira rntJ/fer/ Petschenko. 


I. Drepanospira mflUerl Petschenko. 
(Aft.Herino paromcett Petschenko, Cent, 
f. Bakt , I Abt., Orig., fS, 1910, 90; 
Petschenko, Arch f Protistenk, S2, 
19J1, 252; scGStlso Kirby, in CftJkmsand 
Summers, Protozoa in Biological Re- 
search, 1943, 1036 ) Parasitic in the 
cytoplasm of Paramteium eav/iatvm. 


Developing from a group of curved 
rods in the cytoplasm to a large, ellipsoi- 
ifai mass almost filling the body. 
clear portion occupying part of the 
cell. ' 

Tlic author regards this genus as be- 
longing in the family' SpinUaetae. be- 
tween Sptrosoma nod Miempira. 


OeniisC. Holospora 
(Ann. Inst. Past , 4, 1890, 361.) 

Oenus established for bacterial parasites of the ciliate, Paromecium aurtlux {«> 
Paramecium caudatum f). 

The type species is Jfcfoepora unrfulala HafTkine. 


1. Holospora undulata Haffkine 
(Ann. Inst. Past , Paris, 4, 1890, 151.) 
In the micronucleus of the ciliate Para- 
mecium anrWjo (« P. caudalumT). 

Gradually tapered at ends; Ij, 2 and 
2i spiral turns; develops from a small, 
fusiform body which grows and divides 
transv'ereely , brings about a great en- 
largement of the micronuclC'is, which 
becomes filled with tbe spirals (see 
Drepanospita rnulten Petschenko). 

2. Holospora elegansHaffkjne. (Haff 
kine, Ann. Inst Past., Paris, 4, 1890, 
154, see also Kirby, in Calkins &nd Sum- 
mers, Protozoa m Biological Research, 
Kctv York, 3941, 303S ) In the micro- 
nucleus of the ciliate, Poranjeeriim 
aureha f« P. caudaltim f)- 


Vegetative stage fusiform; elongated, 
elliptical, nueleus-Iike body in some; 
divides cquatorially, budding at one end; 
transformation into spore entails en- 
laigement, clear space separating mem- 
brane Rt sides, spore pointed at ends. 

3 Holospora obtusa Haffkin {HsS- 
kmc, Ann. Inst, Past , Paris, 4, 

153; also see Fimskaj'a, Arch, f- Pni- 
tistenfe., es, 1929, 276.) la the maerp- 
nucleus of the ciliate Paramecium 
reha (« P. eaudalum 1). 

Spores not spiralled and both ends are 
rounded. Reproduction by fission, a(» 
by formation of a bud at one of the et' 
tremities of the fusiform cell. Bodies 
with rounded ends 12 to 30 microns W 
also spindle-shaped bodies with poictco 
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ends, 0 5 by 3 to 6 microns (Fiveiskajs, 
loc cit ). 

The follonmg species h3\e been placed 
lu genera belonging in the orders Cklam^- 
liobactenalcs and ^uiacterj'ates respec- 
tively 

Cladotbrlz pelomyxae t'o/cy (Veiey, 
Jnur binu Soc , Zool , SO, lUOiS, 375; 
see also Leiner, \rcb f. Protistcnk , ^7 
102J, 283, Kirby, in Calkins and Sum- 
mers, Proforoa in lliological Research, 
New York, 1011, 1025; Ilollande, Bull 
Ihol. I'rance Helg , 79, 19-15, 40 ) In the 
ijtoplasni of tiie rinzopod, Ptlomyxct 
paluUrig and pmbably aI«o other species 
of I'tlomyza 

Rods, 1 5 to 22 microns or more in 
length, divided into sfiveral to many 
sections by transverse partitions, geo* 
erally aggregated in proximity to the 


nuclei, n-liich may be thickly invested by 
close-set bacteria applied to the surface 

Micrococcus batrochorum (sic) Yaki- 
niotf (Arch f. Protistenk., 72, 1930, 
137 ) In the cytoplasm of the fbgellate, 
Trtchomotias balrachorum from the tree 
toad (//ffla arbarea). Also seen free in 
preparations of the intestinal contents 

of /lyla 

Round, 1 to 1 5 microns in diameter, 
grouped generally in aggregates of Ir- 
regular form, but also occur individually 

XoTt Further descriptions of bacte- 
rial and other para«itcs of Protozoa iiith 
bibliography nill be found in Calkins 
and Summers, ProtozKi in Biological Re- 
search, Xciv York, 1911, JCX)9*II13 anr| in 
Kirby, Univ of Calif Pub In Z-t ilofi , 
1016, 193-207 
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FILTERABLE VIRUSES* 

The so-called filterable vinises, today generally called merelj* viruses, 
are still of unknown affiliations so far as relationships to established groups 
of microorganisms are concerned. Thej' are treated here as members of 
an order, consisting of 13 families, 32 genera and 248 species. 

Among viru«es as we know them, there are three constituent groups 
that have come to be recognized, and to some extent named and classified, 
through the largely separate efforts of bactcriol<^ist8, animal pathologists, 
and plant pathologists. Taxonomic overlapping of the three groups, 
viruses affecting bacteria, viruses having only animal hosts, and viruses 
invading higher plants, can hardly lie justified as yet by available evidence. 
Nevertheless it has been shown that a single virus may multiply both in a 
plant host and in an insect vector. This seems to dispose of the thought 
that adaptation to a plant or animal environment would necessarily pre- 
clude utilization of other sources of the matcrmls necdcsl for multiplication. 

For the present it scorns feasible to continue with the custom, tacitly 
accepted in the past, of classifjnng bacteriophages separately as one 
gub-group, viruses causing diseases in seed plants as a second sub-group, 
and those causing diseases m animals as a third sub-group It should he 
recognized that this may prove to be only a temporaiy arrangement, 
necessarj' because uc have no evidence to warrant taxonomic overlapping 
of the throe groups and useful while we await critical investigations and 
possible development of a substitute plan capable of displaying natural 
relationships to better advantage Eventually evidence may liecome 
available to show that some bacteriophages can infect higher plants or 
animals and can increase in tlic new environment, or that Mruses knonn 
to attack animals or plants can similarly enlarge their host ranges. Or, 
there may lie discoveries of common physical properties that s\ouId aid 
in formulating .an interlocking classification, for which at present we lack 
any substantial basis. 

It is of especial significance now tliat the thn'c fields lx* unified at least 
by a parallel development of nomenclature Towanl this end the pres- 
ent section of this supplement is dirccUsI, 

• Supplement No 2 hw t»ecn prep.nred b) Fnincn O. Holmes, The Itockcfcllcr In. 
stitute for Medic.nl Rcsesrch. Prmcelon, N J . Septemher, lOtl. In (his section, 
suthontics for the anmes of plant hosta are in frnemi aa civen by Gray's Ne«r Manual 
of Rotany,7lh edition, and Iknilcy's Manual of Cultiratrd Plants, lOitS.ineaehor these 
standard worka will be foundalist or»bbremtiotiacustom.nrily u^cdmliotany inciting; 
authonties for binomials. 
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ORDER VIRALES Breedf Murray and HItcheas, 

(Jour. Bact., 47, 1944, 421.) 

Viruses Etiological agents of disease, typically of small sire and capable of 
passing fdtcrB that retain bacteria, increasing only in the presence of living cells 
pvjng rise to new strains by mutation, not arising de noio. A considerable num- 
ber oi vir«g{« have not been proved filterable; U is nevertheless customary to in- 
clude these viruses with those known to be filterable, because of similarities in 
other attributes and in the diseases induced. Some not known to be filterable are 
inoculabie only by special techniques, as by grafting or bj’ use of insect vectors, 
and suitable methods for testing their fdterabihty have not been developed; more- 
over, it is not certain that bo simple a criterion as si re measured in terms of filter- 
nbility will prove to be an adequate indicator of the limits of the natural group. 
Cause dise.ases of bacteria, plants and animals. 


Key to the suborders of order Vlrales. 

I. Infecting bacteria. 

Suborder I. Phagineae, p. 1I2S. 

II. Infecting higher plants. 

Suborder II. Pkytophagineae p. 1145. 

III. Infecting animals (Insects, mammals). 

Suborder III. Zo&phagineoe, p. 1225. 

ScnionDi;R I. Pbaglneae suborde noeus. 

Viruses patliogcnic m bacteria, bacteriophages. Contsining at present only one 
family, the Phcgaecae 


FAMILV I. PHAGACEAE HOLitES. 
(Ilandb, Phytopath. Viruses,* 1039, 1.) 
Cliaracters those of the suborder. There Is a single genus 


Oeinis / Phagus IMmes 
{hoc. ciL, I.) 

Characters those of the family. Generic name from Greek phagem, to eat. 

The type species jaPAoyiismmmws Holmes m.o ti«i\ 

Note: Bttcienopkagvm d’HercHe (Compt rend. Soc. Biol., Pans, . 

a genus name applied in connection with early studies of bacteriophages, ^ 
type species Bactenophagum ifitesttnale dTIcrelle, a bactenophap tlia s 
identifiable or, more probably, a mixture of such unidentifiable «nopha^^Jr 
filtratM conlainine it were raid to be capable of falling oulngbt a enllaic 
(,iid , 1160), The genus name f .hor for 

Iwm, If not also a nomoa conf,mm; subsequenUjr ,t J, ,524 (ta- 
reason that are not elear, in favor of the gcnM 

munity in natural infccdous ppt Pro«« 

H. Smith, Baltimore, Wilhams & Wiltana Co., oau PP>- — 

• Holmes, F. O., Handbook of Phytopathogeme Viruses, Burgess Publishing Com- 
paay, Minneapolis, Mion., 1939, 221 pp. 
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d'lTerelle (loe cit ,3^5),prcsuniabl3' the typespeciesof this genus, was notan ordinary 
virus but was eaid to be non-parasUic (i e , froc-lmng) in nature, was capable of re- 
ducing sulphur, and is not now identifiable The genus name Prolobtos and the cor- 
responding binomial Proloiios haelertophagus d'Herclle are therefore regarded also 
as nomina dubta and arc not used here BocUrtophagus Thornberrj' (Phj'topath., 5/, 
1911, 23) appears to represent a variant spelling of d’llerellc’s earlier genus name, it 
was not accompanied by any indication of what recognizable single bacteriophage 
served as type and thus docs not modify the standing of Daeteriophagum. 

Key to the species of genua Fhagvs. 

I. Dj'scntcry-coli bacteriophages 

A. Producing largo plaques, 8 to 12 mm in diameter 

1. Particle size small, 8 to 12 millimicrons. 

] Phagus mimmut 

2. Particle size 15 to 20 Rutlimicfons. 

2 Phagua minor. 

C Producing moderately large plaquca,2 to 6 mm in diameter, with dislrncl 
halo. 

1 Particle sue 30t9 30millimicrons 
• 3 Phagua parius. 

4 Phagua pnmanua. 

5. Phagua sreandonus. 

0 Phagua dgstnttrtae. 

t’ Plaques medium size, I to 3 mm in diameter, with distinet lialo. 

1. Particle size 23 to 40 millimicrons. 

7 Phagua mtdiua. 

8 Phagua aslnetus. 

I) Phques small, 0 5 to I 5 mm In dnmeter, with soft edge or nsrrotr halo 
] Particle size 30 to 45 millimicrons. 

9 Phagua major. 

10. Phagua eoli. 

11 Phagua arlua. 

li. Pbques >cry email, 0 1 to J .2 mm in ditmcter, with elurp edtrs. 

I. Particle lire 30 to 75 mjllimicroru 

12 Phagua maximua 

11 Pactenopljpea all-icVinB AerdacUriun t'lmrjaetcna Conn, Paeudomonaj 
aolanaceartim ^m^t^l, XanPomonaa etln IXiwron, .Vcat^/>ntmai prani 
IXjwfon, I’rtrinia carctorora llolhnd, hVirinia aroidcae Holland, Jhe 
Irriurt atficorli V. V l^mith. 
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A. Specific for bacterial hosts named above. 

J3. Phagus tnmoris. 

14. Phagus $olanacearum. 

15. Phagvs citri. 

16. Phagua pruni. 

17. Phagus deformani, 

18. Phagus contumax. 

10. Pkagna matdia, 

III. Bacteriophages altacfeing Salmonella enteniidia CasteHani and Chalmers. 

20. Phagua enleriiidts. 

21. Phagus commviabilis. 

22. Phagua lertius, 

23. Phagua dubius. 

IV. Bacteriophage attacking Salmonella typhosa. 

24. Phagua jnrfi'cana. 

V. Bacteriophages attacking Badllus megatherium DeBary, Bactllvs mj/- 

coj*a FlQpge, and Phitobium teguminosarum Frank. 

A. Thermal inaclivationat75*Cin 10 minutes fnpiVrp. 

1. Host may bo freed from bactcflophoge by heating,al 80* C for 10 

minutes. 

25. Phagus testabtlis. 

2. Host retains virus even when heated at 90* C for 10 minutes. 

26. phagus indomitus. 

B. Thermal inactivotionat 60"Cin30miDutea, 

2T. PAopti* su&vertens. 

VI. Bacteriophages ottaoking streptococci. 

28. phagus ineptva. 

20. phagus sfrep/ococef. 

30. Phagua macvlana. 

31. Phagus lacerana. 

32. Phoenis tolcrans. 

Phagvs miehiganensis. 

VIX. Bacteriophages attacking ataphytococcs. 

34. Phagvs fragilia. 

35. Phagrus inleTmedius. 

36. Phagua caducus. 

37. Phagus alpha. 

^ Phagus beta. 
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Agar slant: Grayisb-wWte, glistening. 
Broth: Turbid. 

Litmus milk: Alkaline, litmus reduced 
Potato: Raised, granular, spreading, 
viscid. 

Indole is formed. 

Kitrites not produced from nitrates 
Aerobic, facultative. 

Optimum temperature 20“ to 25*C. 
Habitat: Water. 

6. Pseudomonas ureae Bergcy et al 
(Culture No 3 of Rubentschick, Cent t. 
Bakt., II Abt., 72. 1927, 101; Bergey ct 
al., Manual, 3rd ed , 1930, 173.) From 
Greek, urunt, urine; M- L , urea, urea. 

Rods: 0.6 to 0.7 by 1.7 to 2 0 microns, 
occurring smgly and in pairs Motile. 
Gram-positive. 

Gelatin stab: Infundibuliform lique- 
faction. 

Agar colonies* Circular, grayisb-wbitc. 
Agar slant; Grayisb-white layer be- 
coming greenish-fluorescent. 

Broth; Turbid 
Litmus milk s Peptoniied 
Potato; YcUowish-bfOwn streak 
Indole not formed 

Nitrates reduced nith gas form.atien 
Ammonia formed. 

Brea attacked. 

Hydrogen sulfide formed 
Methylene blue reduced 
.Icrobic, facultative 
Can grow at 0* C. 

Optimum temperature 20°C. 

Habitat: Sewage filter beds 
This sjiccics is included hero through 
an oversight. It should have l>ecn 
placed in the Appcndi’s to the genus 
Pseudomonas as the original dcscnjitioji 
is too incomplete to determine its real 
nature. It is reported to be Gram-posi- 
tive and motile, but the numl>cr nml ar- 
rangement or flagella arc not given If 
it really is Gram-positive, the species is 
prolnhly perifrichoiis .and dries not lie- 
long in PAcudiimonas. 

7. Pseudomonas pavontccs Ixivine 
and Soppcland. (Dul. No. 77, Iowa 


State Agricultural College, 1926, 41.) 
From Latin, pavo, peacock 

Rods* 0 5 by 4.5 microns, nith truncate 
ends, occurring singly and in chains. 
Motile Gram-negative. 

Gelatin stab ; Cratcriform liquefaction. 
Medium becoming brown. 

Agar colonies: Circular, raised, becom- 
ing green, amorphous, entire. 

Agar slant: Greenish, smooth, glisten- 
ing, viscid, medium becoming slightly 
brow n. 

Broth* Turbid, with viscid sediment. 
Medium turned dark brown. 

liilmus milk* Slightly alkaline. Lit- 
mus reduced. Peptonized after 10 days. 

Potato* No growth. 

Indole not formed. 

Nitrites not produced from nitrates. 

Starch not hydrolyzed. 

Blood scrum hquofied in 6 days. 

No acid or gas from carbohydrate 
media. 

Aerobic, facultative. 

Optimum temperature 23*C. 

Source*. Isolated from activated 
sludge 

8 Pseudomonas eSusa ICellerman et 
al. (Kellcrman, ^^cBcth, Scales and 
Smith, Cent, f Bakt , 11 Abt., 39, 1913, 
515; also Soil Science, /, 191G, 472; Cef- 
iulomonns ejfusa Bergey ct al , Manual, 
Ist cd , 1923, 162, Baciifus cjTusus ap- 
pears first 03 a synonym in Bergey at al., 
tbid ; later used as name of species 5lh 
cd , 1939, 61C ) From I-atin, e^osus, ef- 
fuse, spread out 

Roils* 0,4 by 17 microns. Motile 
with one to throe polar fkigclla. Gram- 
negative. 

Gelatin stab* Liquefaction. 

Agar slant. Luxuriant, glistening, 
moist, creamy growth Greenish fluo- 
rescence. 

Peptone starch agar slant; Abundant, 
flat, moist rich creamy grow tli. Medium 
sIiowB Rrecnish fluorescence 

Broth* Turbid. 

Litmus milk: Alkaline Coagulation 
and di^stion. 





MAXUAI. OF t>FTKKMlJfATJ[VK nACTFtllOl OOV 


tralued by tora epcclfic for bactctb- 
phages S13, CI3, C36, D5, D20, r>13, CIS 
I>3,SS,C21,or CJ6. 

Immunological relationships: Member 
of Smooth Dysentery Itcaiatance Group, 

Other properties; Particle size, 30 to 
45 millimicrons. 

Literature; Burnet, Jour. Path, and 
Bact., S8, 1933 , 307-318. 


specific soluble substance formed in lysed 
cultures blocks phage -antiphage reaction. 

Literature: Burnet, Brit. Jour. Etp. 
Path., li, 1933, 93-100, lOO-lOS, 303-3C8. 
Jour. Path, and Bact., SS, 1933, 307-318; 
S7, 1933, 179-1 51; Burnet and Lush, ibid , 
40, 1935, 455-469; Burnet and McKie, 
ibid., SS, 1933, 299-306. 


12. Phagus maximus H. (tae. eit., 147). 
From liatin maximus, greatest, in refer- 
ence to particle size. 

Common names; Bacteriophage CJO, 
04, C15, C20, C32, C46, D4, DI2. D29, 
D53, H, J, K, and W, L. L. 

Hosts : FscAcricAia coli Cnstcllani and 
Chalmers ; Shigella dgsenteriac Caatellani 
and Ch.almers. 

Induced disease. Small plaques, 0.1 to 
1.2 mm in diameter, nith sharp edges. 

Serological relationships: No cross- 
neutralisation reaction with bacten'o- 
pliagea 818, CIS, C36, D5, D29, D13, CI8, 
D3, S$, C21, D8, or staphylococcus bac- 
teriophage Au2 Agglutirutod and Inac- 
tivated by homologous, though not by 
other, antisera. For a^lutinstion an 
original titer of 2 X 10* or higher is re- 
quired; the reaction is visible to the 
unaided eye after 24 hours at 60“ C and 
succeeds even after inactivation by heat 
{70 to 85" C for 30 minutes), formalde- 
hyde, or a photodynamic -dye (pro- 
flavine) 

Immunological relationships: Member 
of Besistance Group II 

Therms! inactivation : At or below 70“ 
to 85“ C for 30 minutes 

Other properties: Particle size esti- 
mated by filtration as SO to 76 milHnu- 
crons, by centrifuging as 79 to 90 nulb- 
raicrons, from photographs as 60 to 00 
millimicrons Rapidly inactivated by 
26.3 per cent urea solution Little or no 
inactivation by 1 :2S,000 methylene blue 
in 2 mm layer 20 cm from lOO candle- 
po%ver light for 30 minutes Lysis not 
mhibited by 1.5 per cent or weaker solu- 
tions of eodiura citrate Thermolabile 


13. Phagus tumoris H. (Joe. cit., 150). 
From latin lumor, a Biielling, in refer- 
ence to association of this bacteriophage 
with bacterial tumors. 

Common name; Agrohacterium tumt- 
faeiens bacteriophage. 

Host: AgrobaetermmiiimJaeieniOim, 
most strains. 

Insusceptible species; Some strains of 
Agrobaclerium lumefaeiins, BactcTium 
atevarli E. F. Smith, Erieinta atmeptiea 
Bci^y ct ah, E. caroloi'ora Holland, 
Patudomonas taiacfStapp, Xanthomonai 
bHicx)la Burkholder, X, campesiris Do»’' 
son, A'.cifriDowson, X. pAoieoli Donson 
X. prant Dowson and X. vesicatoria 


Dowson. 

Geographical distribution; Umtsd 
States, Russia. 

Induced disease : Plaques 2 to 6 mm io 
diameter in 4 to 6 hours, edges of plaque? 
spotted, moth-eaten in. appearance until 
40 hours after seeding; enlargement then 
stops and the edges of the plaques become 
smooth, double-ringru. Infection of 
plants by Agrobacltnum lamefaciens is 
progressively inhibited by increasing 
amounts of bacteriophage ia inoculum- 
Thermal inactivation : At 95® C in 10 
minutes (another report says 70* C, tune 
not recorded). 

Other properties: Resists dilution W 
1 ; 10“ ; storage at 6“ C for over 25 months, 
prompt, though not gradual, drymg; 
per cent hydrogen peroxide for 72 bouij; 
95 per cent ethyl alcohol for 1 
ner cent ethyl alcohol for 6 hours ; 2i pc 
cent phenol for 1 hour; 1 :3000 nitne acid 
for I hour; N/« sodium hydroxide for 


hour. 

Literature • 


Israilsky, Cent. f. Bak* > 
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39. Phagu$ durabiiis. 

40. Phagu3 Itber. 

VIII. Bacteriopbages attacking vibrios. 

41. Ptuiffuscholerae. 

42. Phagus eeler. 

43. Phagus tSrenu!. 

44. Phagus tenlus. 

IX. Bacteriophages attacking Corynthaelertum diphlhtnae I^ehmann and Xeu- 
niann. 


1. Fhagus minimus nolmca (llandb 
Bhytopath Viruses, 1939, 141.) From 
Latin mintmua, least, in reference to atze 
Common name . Bacteriophage S13 
Hosts' Eaehtrichta colt Caatellani and 
Chalmers ; Shigtlla dystntmae CasteDani 
and Chalmers. 

Induced disease ' On phte cultures that 
are uniformly covered nith confluent 
colonies of host organisms, this bactcrio- 
phage produces large cleared plaques, 8 
to 12 mm in diameter, n-ith nide shelving 
edges. 

Serological relationships . No cross- 
neutraliration reactions nith bacterio- 
phages C13. C3fl, US, D20, CIS. D3, SS. 
C21,C16, and DO 

Immunological relationships: Member 
of Itcsistancc Croup I 
Other properties - Particle size 8 to 12 
millimicrons. N’ot affected by 20 3 per 
cent urea solution Little or no inactiva- 
tion by 1 25,000 methylene blue in 2 mm 
Isyer 20 cm from 100 csnd/c-porcr fight 
for 30 minutes Lysis rompicicly in- 
hibited by 0.25 per rent solution of 
sodium citrate. 

Literature. Burnet and McKic, Jour 
Path and Bad., SS. 1933, 299-300, SOT- 
SIS. sr, 1933, I79-1SJ; Burnet et al , 
Austral Jour Kxp. Bml and Med Sci , 
IS, 19.37, 227-.V.S. 

2 Phfgu* minor 11. (foe. of., 141) 
From leitin wince, Icwr. 


45. Phagus diphihenae. 

46. Phagus futiUs. 

Common names: Bacteriophage Cl3, 
C8, and D44 

Hosts: Etehtrtehta eoU Costcllani and 
Chalmers, 5Aiffcffa dysenleriae Costcllani 
and Chalmers. 

Induced disease: Large plaques, 8 to 
12 mm in diameter, n-ith n*fde shelving 
edges. 

^rolc^ieal relationships; Cross reae* 
tioru nith bacteriophages C8 ond Dfl 
but not vith b.’icterioph.igcs S13, C3G, D5, 
D20, DI3, CIS, D3, SS. C21, C16, D6 

Immunolc^ical relationships : Member 
of ncsistanee Group 1. 

Other properties - Particle site, 15 to 20 
raillimicrons Completely inactivated 
by I -25,000 methylene blue in 2 mm laj-cr 
20 cm from ICO eandlc-powcf light for 30 
minutes Specific soluble substance 
formed in l>'se(l cultures blocks phage- 
ontiphage reaction. 

Literature ; Burnet, Jour* Path, and 
Bad , 9S, 1933, 307-318, Bnt. Jour. Erp. 
fbtb . U, iOXl, iOO-m. 

3 Phagus parvus 11. (foe. at, 1(2). 
From l^tin parru*, small. 

Commun names- Bactcriopluige C30, 
Sis, C3S, M, and COTof Burnet. 

Ifosia Etehenehta cofi CMtellani and 
Chali»erai<SAipr/fa dysmterioe Caatellani 
and Chalmers. 

Induced di«ea«e. Modrfafely large 
plaques, 2 to 6 mm in diameter, ff-ith 
dutinet luiki. 
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18. Phagusconturaax spec. not. Kioin 
Latin conUimax, refractory, in reference 
to ability of this bacteriophage to with- 
stand heating sufficient to destroy accom- 
panying host cells. 

Common name i aroidcce bac- 

tcriopliagc. 

Host ; Eru'inia oroideas Holland. 
Insusceptible species: Afp-ohaclcrium 
iutncfaciens Conn, l?ac/eriMnt/ormo3anuni 
OJvabe, Sricinta caretcpora Holland, 
Pseudomonas endropoponi Stapp, P. 
sotanaccarum Smith, P. tomato Burk* 
holder, A'anl/iomonas campcsfria Dowson, 
X. ctirt Dowson, X mah'aecamm Dow- 
son, X. nakatae Dowson, A', pkastoti 
Dowson, A' netntcofa Dawson 
Geographical distribution ; Fofnio8.a 
{Taiw.in) 

Induced disease • Very email plaques, 
0.1 to 1 0 mra (mostly less than 0 5 mm) 
in diameter. 

Thermal inoctivatioa Hcsists heatlos 
at GO® C for 30 minutes without appreci- 
able Joss of titer, but host org.anism is 
killed by this trentmeat. 

Other properties. Optimum tempera- 
luro for increase, about 25® C . This bac- 
teriophage may bo prepared by heating 
centrifuged cultures &t CO® C for 30 min- 
utes ns efficiently os by filtration to re- 
move bacteria. 

Literature: Ufatsumoto, Trans. Nat 
Hist. Soc Formosa, f-O, 11)30, 3J7-33S, 
SO, 1010, 80-98; SI, 1941, 14G-1M, Mat- 
sumoto and Sawada, ibid , S8, 1038, 
247-250 

19. Pbagus maidls H. (/oc. ett , 152) 
From Now Latin inois, corn (maite), 
host of Bacierium J/CjraNf. 


Induced disease; In i5ffc/«rium sU- 
tcartf, variation or loss of yellow color, 
change of viscosity of growth, reduction 
or loss of virulence, Infcctioa of corn 
pJants hy sced-borno Baclmtm skmrli 
is much reduced by treating seeds with 
this bacteriopliagc before they are 
planted. 

Thermal inactivation ; Above 65® C 3a 
30 minutes. 

Other properties: Infective in dilu- 
tions to JO"^. Soon lost from cultares 
maintained at pH 3.85 to 4 00, or on 
hronoll’s medium, which contains oridir- 
tng compounds. 

Literature: Thomas, Phytopatb, !S, 
1935, 371-'372; Science, S8, 19SS, SG-S?; 
Phytopath., 50, 1010. 002-filL 

20. Phagus eoteritidls H. {lot. at, 
153). From name of host. 

Common names : Salmonella tnUriltdts 
toctcriopliage 1, 12, or 33; Group A bac- 
tcriopliagos. 

Hosts ;5oiwionf//o cntentidis Castcllani 
nnd Chalmers, S. sQllinarum Bergcy el 
ftl., SktgeUa dysenteries Castollam and 
Ch.almcrs. 

Induced disease. Plaques of mcdiuoi 
site, usiwlJy with surroyading translu- 
cent halo. 

Immunological relationships: Member 
of Resistance Group A; host iodividu^s 
tliat have acquired n'sistance to this 
bacteriophage are resistant to lines !2 
and 33, but susceptible to Salntsndla 
enisnfidia bactenophages 8, 20, and lb 
as well as to other strains of Resistance 
Groups B, C, and D 
Literature; Burnet, Jour. Path, 

Bact., S3, 1929, 15-42 


Common name- Racterium slewaHt 
bactcrioplmgo ; PAytomonaa steirerf i bac- 
teriophage; Aplanobacier sietcarji bac~ 
ter3oph.age. 

Host: Bacterium steward H. F. Smith 
(=> Pseudomonas steward E. F. Smith, 
Phylomonas sieu-ard Bergey et al. and 
Aplanobacicr steward McCulloch). 

Geographical distribution : Hntted 
States 


21. Phagus coramutahllis H. (loc. cit , 
IS). From Latin commulabids, van- 
able. io reference to differences witbio 
Resistance Group B, typified by ihss m- 


SSS names : Sahamdh mteritidit 
elerioptase S, 18, 2S, 31, S<, 38: Omp 
baetcrioph.'iges. , . 

Hosts iSalmonella enlenhdts CastelbflJ 
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11 Abl., 07, 23G-212-, 71, 1927, SQ2- 

311 , 79, 1929, 354-370; Kent, Phytopath., 
S7, 1937 , 871-902; Muncie and Patel, 
Phytopath., SO, 1930, 2S9-305. 

14 Pbagus solanacearum H (.toe ctt., 
US) From name of hoat. 

Common name : Pseudomonas sofnnocc- 
aruni baetct\<spha;;e. 

Host Pseudomonas solanacearum 
Smith. 

Geographical distribution: Formeiaa 
(Taiwan) 

Induced disease* Medium aise plaques 
on plate cultures of Pseudomonas tola- 
vacearum 

Serological 'relationships: When in- 
jeeted into rabbita, this bacteriophage 
etimulatca the production of a specific 
precipitating antibody not gi%ing cross 
reactions \Mth antibacterial antibodies. 
Aniipluipic serum inactivated at 90* C 
in lO minutes 

Thermal inactivation: At 03* C m 10 
numitcs (Cl* C m 30 minutes; 00* C in 
aliout I minute) 

Other properties: Optimum tempera* 
turo for increase, 3t*C 

Literature- Matsumoto and Okabc, 
Jour Plant Ptul , SS, 1935, 15-20, Jour. 
Soc Trop .\Rr ,7, 1935, 130-139.9, 1937, 
205-213 

15 Phsgus cltri II (foe. ciL, 149) 
From name of host 

C’ommon n.amo XanHiomofios citr» 

Inetiriopluage 

IIn<t Yandiomunoi cilrt lAiwwn, the 
citrus canker organism 
Geograploe.al distnhution : Formosa 
tTm«anl 

Induced di»«\w l.jsis 'Hus bac- 
lerioiduap' Im l>een isolated from soil 
under diva.*ed trees, and once from 
infected leates It nn>' play a role in 
Ute dcstnietion of the citrus raiikrr 
organism in tlic rod. 

Other proi'crties; Optimum tempem- 
lurr for «nerra.«e, 30* C 
literature Matsumoto and Okabe, 


AgneuUure and ilotticulture, 12, 1937, 
2055-2059, 

15. Pbagus pninl H. (ioc. ct(., 151). 
From name of host. 

Common name : .^anlAomonas pruni 
bacteriophage. 

Host: XanJJiomonas prunt Dowgon. 

Geographical dlsttibutiont United 
States (from sod beneath infected peach 
trees). 

Induced disease: Lysis in broth cul- 
tures; plaques on agar cultures, but 
characteristics of plaques not described. 

Other properties : Estimated diameter 
11 nullinuerons in broth Resists dilu- 
tion to [ ilO* or more. 

Literature. Anderson, Phylopath., fS, 
1923, 144; Thomberry, t6»d., SS, 1935, 
938^6. 

17. Pbagus deformans II. (foe. eiL, 
151). FtoTDl^tindc/omore.to disfiguro, 
in rafcrcncc to malformation of infected 
host cclla. 

Common name Krvinia carotoiora 
liactcriophage. 

Host* Frtnnio corototora Holland. 

Insuseeptiblo species- dprotoctertam 
lumr/ocirn* Omn, cvccpl in some early 
tests with possibly mixed bactcnopliagcs; 
Ertrinia omylororo Wnalow et al., E, 
mcfonis IIolLsDd, Saltnontda puUorum 
Bcrgery et ol., gaHina'-nm Bcrgcy ct 
al , Shigella dyscntcriae Casicllam and 
Chalmers, A’andiomonas pruni Dowson 

Ccogniphical distribution- United 
States (^lichigan). 

Induced disease: In Ertrinia caroli>- 
torn, cefis reduced in motility, agglu- 
tinated, malformed, some elongated, 
others swollen, bulged alone end, bulged 
in middle, or enlarged and spherical. 

Other properties* llcsists dilution 
to I.IO*, and storage in sterile medium 
at room temperature for 5J montlis. 

IJlcrature: Coons and Kotila, Ph)-to. 
I<ath , 15, 1925 , 357-370; Mallmann and 
llcmstTeel, Jour. Agr. lies , SS. 1921, 
Sfl9-45Q2. 
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26. Phagustestabillstl. ({oc.ct{.»155). 
From Latin tcslabtli*, aWo to boar trit- 
ncsa, in reference to evidence tiiat this 
bacteriophage has given, by virtue of its 
easy destruction when healed in spores, 
npitnst the hypothesis of frequent spon- 
taneous origin of bacteriophage from the 
Iwcterial host. 

Common name : liaciUut vttgnthcrium 
bacteriophage. * 

Host: Baciffus tnrjatAertum Do Bars'. 

Geograpiiical distribution". United 
Stales. 

Induced disca!>o : Plaques O.C rumor less 
in diameter, with surrounding translu- 
cent zone. 

Thermal in-activalion ; In ntro, at 75* 
C m 10 minutes. Spores from infected 
cultures, after being heated for 10 min- 
utes at 80* C, regularly give rise to sub- 
cultures th.at do not show the presence of 
tins bactcriopliago spontaneously during 
subsequent grdwth but that are sus- 
ceptible to lysis if the bacteriophage Is 
again Introduced. 

Lileraturo: Adanl, Compt. rend. Soc. 
Biol., Paris, 1923, 1240; Cowles, Jour. 
Pact., #0,1930, 15-23. 


20. Phagus IndoiuUus IL (lee. <tl., 
150). From Latin tndomtlus, unre- 
strained, in reference to thcabiUlyof this 
bacteriophage to increase after heat treat- 
ment of infected spores. 

Common name : BacilUs mycoidcs bac- 

tcriophage. 

Host: Bacillus mycoides FlOggc, some 

"T^MP^iblo 

FranWand and FninUand, B. ttiHilii 

Cohn omond. PrazmO"*. B. ««»«• 
anium Do Bary. B. aalSroot. CWm 
emend. Koch. Some slroins o! D. my- 

"Geegtaphical dislribuUon. Bulled 

^Induced diaeaee: Large plaqeea.^lh 
aomo eecendary growth of boa«- 
Thermal inactolion : /n O 

in 10 minutes. Spores from infected cut 

lures, heated at 90“ C for 10 minutes p™ 


no bacteriophage on grinding, but lytic 
cultures when grown. 

Literature ; Lewis and Worley, Jour. 
Pact., Sg, 1930, 195-198. 


27. Phagua subvertens H. (lac. eil, 
150). From Latin to subvert, 

in reference to suspected action of this 
bacteriophage in causing running-out of 
alfalfa fields through destruction of 
nodule organisms. 

Common name : RAi:o6ium legumtiu- 
scrum bacteriopliagc. 

Host: BMzobium legvminosarm 

Frank. It Ivas been shown that this 
bacteriophage is unable to increase in 
clover roots w'ithoiit tbc nodule-fomung 
organism, B. Uouminozarum, and that 
the bacteriopliagc plays no obviously 
essential role in nodule formation. 

Induced disease t Very small plaques, 
with edges not sharply defined. 

Thermal inactivation s At 60 C la 30 


minutes. .. . j kw 

Other properties ; N’ot inactivated oy 
drying for 2 monllis. . 

Literature; Gerretsen et nl , wot- »• 
Bakt., II Abt., CO, 1023, 31I-3I6,- OnjM. 
iM'il . 71, 1027, 21S-251', Ililchner, Jm'- 
Bact., 10, 1030, 101-201 i Vundewe^ 
nnd KaUnelson, Jour. Bad., , ' 


. Phagos lueptus H. (lx- 
a Latin .nrplu", uusmlable, la ^ 
,0 inability of 

t ilacll to lysis of St'S'" 

immon nams : Btreptocoscio badtw 
L; Slrrplocodus errmoru Orla-I'“ 
:"?pS;ie species: 

dueed disease: Plaques 0.23 '» 

relatioaships ; An*em s^P^; 
lor streptococcua bactenop 
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and Chalmers, Shigella dysenleriae Cas- 
tellani and Chalmers, Shigella gallinarunt 
Wcldin, Salmonella iyphosa White. 

Induced disease: Small plaques with 
sharp edges, or moderately large plaques 
with characteristic halo. 

Immunological relationships • Member 
of Resistance Group B, host individuals 
that have acquired resistance to this bac- 
teriophage arc resistant to lines 18, 2S, 
31, 3i, and 38, but susceptible to Sal- 
monella enteritidis bacleriopliagcs 1, 20, 
and 11, os n-cll as to other strains of Re- 
sistance Groups A, C, and D 
Literature: Burnet, Jour. Path and 
pact., S2, 1929, 15-12. 

22. Phagus tertlus II (foe ett , 151) 
Trom Latin tcrlius, third, in reference to 
the third RcsUtanco Group of Salmonella 
entcriltdii bacteriophages, Group C, typi- 
fied by this bactenopliagc. 

Common names • Salmonella enlerttidis 
Lactcriophago SO, 25, 32, 35, Group C 
tinetoriophnges. 

Hosts Salmonella enteritidii CostcH-ini 
and Chalmers, S gatlinanm Bergcy et 
ol , iSAi{;<{/a dyecnlenae CastcHani and 
Chalmers 

Induced disease . Plaques of small site, 
with sliarp edges. 

Immunological relationships Mcndier 
of Resistance Group C Host individuals 
tlwt have acquired resislanec lo this Iwc- 
tcriophago arc resistant to lines 25, 35, 
and 32, Init fu'ccpiililc to Salmonrlla 
enlertliiliH lncteri<)pli.agc8 of Resi.iianre 
Groups A, B, and 1) 

Lilentiiro' Burnet, Jour Path mid 
Ihct.,3.*, lO?*. I5-J2 

23 Phagus dubius 11 iloe eil , 15.5; 
Tnuu Liiindubn/J, doubt fill, in refenmee 
III iiurert-unij of dulincli'in Iwtwi’on 
llr«i*innre Gtrmjw t’ and I) 

(Vimniijii iisnirs Sulmon/lta fnttr$l$’li* 
toclen'ipLic*' II. 13, Group I) Inrlcrio 

ptLlp-S 

IliMlN .Sa/eienrf/il cnliri/ii/ii t'.a«t< IL'ilil 
and flialnier*. ihjtenlrfiae C<»« 


tellaniand Chalmers, Shigella ^alfinarum 
Wcldin. 

Induced disease: Very large plaques, 
up to S mm in diameter on 1.2 per cent 
agar 

Immunological relationships: Member 
of Resistance Group D. Host individ- 
uals that have acquired resistance to this 
baeferiophage arc resistant to line 13, but 
susceptible to Salmonella enlerilidte bac- 
teriopluges of Resistance Groups A, B, 
and C. 

Literature Burnet, Jour. Path, and 
Bact., S2, 1929, 15-12 

24. Phagus indlcens epee. not. From 
Lnlin inAcrre, to disclose or indicate, in 
reference to diagnostic use of this Ixic- 
teriophage in identifying V forms of the 
tj’phoid Lacillus 

Common name PbigcQlfil. 

Host; Salmonella Iyphosa Rliite (- 
BaetUus typhosus Zopf). 

Insusceptible species: W forms of the 
typhoid o^nlsm and various Salmonella 
species. 

Ccographiral distribution . Cnnad.a. 

Induced disease In Salmonella typhosa, 
snvill plaque formation (Ijsis) ami com- 
plete inhibition of growth in cultures of 
the V form (bearing \1 antigen; resisting 
O oggluliaation) and no l^sis or restrain- 
ing elTccl on growth of the W form (lad- 
ing Vi antigen, ngglutin.ntcd by 0 anli- 
eermn) In the presence of the virus, 
mixed cultures arc quiclly transformed 
since only W variants can inrrra.«e Pure 
V cultures call Is- identified by the test 
fur tltcir rompirle inhihilioii, this in- 
hihitiun IS regiilirly fullowed h}' second- 
ary growth p'pnwnliiig the pure W form 
of tlie liost, a resdilj formed s~in.snt 

nitersbilitv l\ts»es Soil* LK filter. 

t)ther properties. I'lltmtes actite in 
diliitinns to 10** or lO'”. 

lateraxure: (.'raigie, Jour. Bsct , 31, 
1036. 50 (’migie .snd Bnndon. 

Jour Path and Biet.. J'lV,. 

2W'20J 
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bacteriophage to remain viable under 
certain adverse conditions. 

Common name : Streptococcus bacterio- 
phage C. 

Hosts ; Streptococcus 594, 756, 806. 

Geographical distribution : United 
Slates (Ohio, Massachusetts, Connecti- 
cut). 

Induced disease: Small plaques, the 
largest about 1.0 mm in diameter. 

Serological relationships: Specific neu- 
tralization, but no cross reactions with 
streptococcus bacteriophages A, B, 
and D. 

Thermal inactivatjon: At C3“ to 65“ C 
in I hour. 

Other properties: Withstands storage 
in 1 :200 phenol at about 5“ C for at least 
201 days} equally resistant to storage In 
1 : 10,000 sodium ethyl mercurithiosalicy- 
late (ftierthioJafe), or to storage without 


to easy destruction of this bacteriophage 
by light and by concentrated urea wJu- 
tions. 

Common names; Staphylococcus bac- 
teriophage Au2, Au3, Au4, or D, perhaps 
bacteriophage H of Gratia. 

Hosts; Staphylococevs aureus Jtosec- 
bach and Staphylococcus albus Roscnbach 

Geographical distribution: United 
Slates. • 

Induced disease : Small plaques, 02 to 
1.0 mm in diameter, with sharp edge? 

SeroJogical relationships: Cross-cea- 
tmlization reactions with staphylococcus 
bacteriophages Aul, Au3, Au4, and D, 
but not with staphylococcus bacterio- 
phages Au21 , Aul2, A, B, C, or bacterio- 
phage Cl 6. 

Thermal inactivation: At about 5T® C 

in SO minutes, 

Other properties: PartieJe diameter fiO 


preservatives. to 75 millimicrons. Readily ioactivated 

Literature : Evans, U. S. Pub. Health photodynamicolly. Completely iaacti* 
Ser., Public Health Reports, 4^, 1934, . vated by 2? per cent urea solutioa is I 


13SG-1461. 


hour at 37“ C. Lysis not inhibited eiw 


by 1 5 per cent sodium ciirats ia agar 


33. Phagus mlcblganensts spec. nov. 
From name of state, Michigan, where this 
bacteriophage was first isolated. 

Common name : Streptococcus bacterio- 
phage D. 

Host : Streptococcus 693. 


medium. 

Literature: Burnet and Lush, 

Path.and Eact.,.4O,1085,455-}«»5Buriiet 

and McKie, Austral. Jour.E.sp U»o! and 
Med. Sci., 8, 1929, 21-31 1 Fish, Jour- Inf. 
His , 7/, 1942, 153-160. 


Geographical distribution: United 
States (Michigan) 

Induced disease. Small plaques, about 
0.75 mm in diameter, edges clear-cut, 
centers clean. 

Serological relationships: Specific neu- 
tralization, but no cross neutralization 
n-ith streptococcus bacteriophages A, B, 
and C. ^ 

Thermal inactivation. At 60® to 63® C 
in 1 hour. 

Other properties: "Withstands storage 
at about 5®C for at least 261 days. 

Literature. Evans, U. S Fub Health 
Ser., Public Health Reports, W, 1954, 
13S6-1401. 

34. Phagus fragilis, H Goc. cit , 159). 
From Latin /roifilts, fragile, in reference 


35. Pbsgus Intermcdlus H (1^- fd , 
JCO). From Latin intermeJivs, 
mediate, in feferem i to position of this 
bacteriophage belv jen staphylococcus 
bactcriopfuagos tf. u multiply readily m 
broth cultures of host organisms anfl 


those that do not . 

Common name: Staphylococcus 


l«c- 


tcriophage Au21. 

Host; Staphylococcus ourevi 


Ilospn- 


^Ccoerapliical disttibulion: 

Induced disease ; Small plaques, 

3 rom in diameter, with 
Serological relationships: Spcc'fi 
rahation rcaclion bal w- 

rtion rcaction nilh staphlloroccu" 
•riophages Au2 or Aul2. 
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and ita strain RTVl are ineffective in ncu- 
traluing this bacteriophage. 

Immunological relationships : Cultures 
of host-strain R, after exposure to this 
bacteriophage, furnish subcultures only 
partly resistant to this bacteriophage and 
completely susceptible to streptococcus 
bactcriopliago RW and its substrain RWJ . 

Literature: Whitehead and Hunter, 
Jour. Path and Bact., 1937, 337-^17 

29. Phagus streptococci II {loc ett , 
15S) From generic name of host. 

Common name •Streptococcus bactcrio- 
pliage IIW 

Host Slreptococev» eremona Orla-Jcn- 
sen, strain UW 

Geographical distribution- Jsovr Zea- 
land 

Induced disease- Plaques 0.25 to 06 
mm in diameter. 

Thermal inacliwtion . At 70* to 75* C, 
time not recorded, prob.ablv 30 minutes 
(pH 0 0) 

Lileraturc Whitehead and Hunter, 
Jour Path and Bad., U, 1937, 337-317 
Strains Ono^ariantlL-ubccndescnbcd 
and distinguished from the type variety, 
tjfptcusll (foe cil,,15S)* 

29a J’hajva alrtptoeoed var nnlis II 
Hoc cil . 15S). From l^tin n'nfi#, vig- 
orous O>mmon name: Strain RWl of 
streptococcus bactcriopJiage RW. Hif- 
fenne from the t>iio variety in being able 
to increase nl the cxpon«c of strain RWl 
of {Hreplococeitt cremorta (IVhitehc.ad and 
Hunter, Jour Path and B.act., 4f, 19.37, 
337-317) 

30 Pbtgus msculsns spec nor From 
I^tin maeularr, to s;>erV1c, in reference 
to liny plxqiics produred by thtx bae- 
irrioplage 

(Virr.mon name Streptococcus Inc- 
tcriopkag" A 

IIo«li • .‘•trcploeoceus 019, 751 , 773 
(5c«>graj>hieal dnlribulKin- I’nited 
btate* (MwAaehii'ctfs) 

Induced «b»ca«** l*Uqiics cscecdingly 


misute, scarcely visible to the unaided 
eye. 

Serol<^caI relationships ; Specific anti- 
sera neutralize but there is no cross reac- 
tion with respect to streptococcus bac- 
teriophage B, C, or D. 

Thermal inactivation. At 60* C in 1 
iiour 

Other properties: Withstands storage 
at about S* C for at least 145 days ndth 
but little loss of virulence. 

Literature: Evans, Science, 80, 1931, 
4(MI; U£.P.n.S, Public Health Re- 
ports, p, 1934, 13$6-1401 

31 Phagus lacersQs spec. nor. From 
l^ltn laccrare, to tear, in reference to 
ragged edges of plaques produced by this 
bactcriopha^. 

Common name : Streptococcus bae- 
tenopluage D 

Hosts Streptococcus 663,039 : Strepto- 
coccus mucosus Ilon-ard and Perkins. 

Insaaceptible species: Slreplacoccua 
erj/atpciaioi Roscnlxich. 

Geographical distribution: United 
States (\ViseOMin). 

Induced disease - hfcdium site plaques, 
the largest about 3 mm in diameter, edges 
ragged, centers clean. 

Serological rcbtionships: Specific ncu- 
traliiatioo, hut no cross reactions with 
streptococcus bacteriophages A, C, 
and D. 

Tlicmul iiuiclii-ation: At CO* C in 1 
Imur 

Other properties. Withstands storage 
nt about 5* C for at least 3Q1 days 

Literature Qark and Clark, Jour. 
Pact , //, 1926, 89; Pioc. Soc. Exp. Biol, 
and Med, «, 1927, 636-639; Colvin, 
Jour. Inf. Dis , SI, 1932, 17-29; Evans, 
US.P.IIJi, Public Health Reports, p, 
1931. I3«<V-H0I, Jour. Ract , SO, 1910, 
K»7-<irt|; phaartrman, Jour. Exp Med , 
P, 1927. 497-.Vn 

32 Phigus tolerans iptc noc. From 
lAtin toltrana, tolerating, In reference to 
lie unaxusi ability of this streptococcus 
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and McKie, Austral. Jour. Exp. Biol, and 
Med. Scj.,d, 1920, 21-31. 

39. PhagusdurablUsH. (loc.c»l., 162 ). 
From I^atin durabilis, lasting, in refer- 
ence to tlic stability of this bacteriophage 
in concentrated urea solution and other 
unfavorable media. 

Common name : Staphylococcus bac- 
teriophage C. 

Host: Staphylococcus olbus Roscnbach. 
Geographical distribution; Australia. 
Induced disease : Plaques 2.0 to 3.0 mm 
in diameter. Vitreous change in pe- 
ripheral rone. 

Serological relationships : Cross-neu- 
tralization reaction with staphylococcus 
bacteriophage C', and less strongly with 
B, but not with Au2 or A. 

Immunological relationships; Colonies 
of £(ophyloeoccu8 ol6u3 appearing after 
lyeis with this bacteriophage furnish or- 
ganisms resistant to it but susceptible to 
staphylococcus bactcriopliagcs A, B, 
and 19. 

Thermal inactivation- At Cl* to 63* C 
in 30 minutes. 

Other properties - Not readily inacti- 
vated photodynamically ; not completely 
inactivated by 27 per cent urea solution in 
1 hour at 37® C; lysis not inhibited even 
by 1.5 per cent sodium citrate in agar 
medium. 

Literature: Burnet and Lusfa, Jour. 
Path. andBact iO, 1935, 465-1C9 ; Burnet 
and McKie, Austral. Jour. Exp. Biol, and 
Med Sci., 6, 1929, 21-31 ; Rakieten ct al., 
Jour.Bact ,35,1936,505-518. 

40. Pbagus liber H. (loc cit., 1G3). 
From Latin li6er, independent, in refer- 
ence to demonstrated independence of 
this virus, its bacterial host, and its dip- 
terous superhost, in respect to origin 


turcs; plaques in agar cultures, but char- 
acteristicsof plaques not recorded. 

Thermal inactivation : At a little above 
50® C in 5 minutes. 

Otlier properties : A characteristic 
nucleoprotein has been isolated from 
lysed st.aphylococci. Sedimentation con- 
stant, 650 X 10~“ cm dyne't sec.**, 
corresponding to a molecular veight of 
about 300,000,000 Denatured at acidi- 
ties beyond pH 5 0. Digested by chyino- 
trypsin, not by trypsin. Apparent den- 
sity, about 1.20. Diffusion coefficient, 
varying with dilution. 

Literature: Glaser, Amcr. Jour. Hy- 
giene, 57, 1938. 311-315; Northrop, Jour. 
Gen. Physiol., SJ, 1938, 335-366; Shape, 
Jour. Exp. Med., 4^, 1927, 1037-1W4, 
Wyckoff, Jour. Gen. Physiol., It, 1938, 
S6r>S73. 


41. Pbagus choleras H. (loc.eil., 164} 
From former name of host. 

Coaunon name .* Vtbne comma bacterio- 


phage. 

Host: Vibrio commo Wjnalow ct al 
{hrmer)y V, cheisrot Neisser); Indian 
strains "Usually carry this bacteriophage, 
but Chinese and Japanese strains lack iti 
are susceptible, and upon inoculation be- 
come lysogenic. 

Ge(^raphic.al distribution: India. 

Induced disease; In both It and S 
forms of Vibrio fowma, no plaques on 
Ordinary agar plates, but vibrios beconw 
lysogenic. I^-white in 1;25 dilution 
enhances activity enough to allow visible 
lysis, occasional plaques, or stippling at 


le site of inoculation. _ ^ 

Immunological relationships. 1 iy’'>o 
irnno orgamsms that have been infect? 
,th this bacteriophage and arc resistant 
its further action are still siiscybWe 
cholera bacteriophages A, C, and D. 

... .. HTU:,.. Trtiir. Path, and 


Common name - StaphylococevA muscae ,^4, 1937, 276-278 


bacteriophage. 

Host : Staphylococcus muscae Glaser. 
Geographical distribution ; United 
States 

Induced disease: Lysis in broth cul- 


42. Pbagus celer H. (lx- e>‘ . 
Utiu akr. 

datively quieb action o/ th.. biiclcf- 
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Other properties: Xot readily inacti- 
vated photodynamically; completely in- 
activated by 27 per cent urea solution in 
1 hour at 37® C; lysis inhibited by 1 per 
cent sodium citrate in agar medium but 
not by 0 5 per cent or lower concentra- 
tions. 

Literature: Burnet and Lush, Jour 
I».ith and Bact., 40, 1935,^55-400 

30- Phagus caducus U. {loc ctl , 160) 
I'rom Latin eadueus, pcrialiable, in refer- 
ence to the easy destruction of this bae- 
tcnopliaRC by concentrated urea solu- 
tions. 

Common name: Staphylococcus bac- 
tcnopiiaRC Aul2. 

Host. Slnphyloeoceus aureus Rosen- 
bach 

OcOKraphieal distribution- Australia 
Induced disease Small phaques, 03 lo 
05 mm in diameter, with sharp edges 
Serological relationships- Cross-neu- 
tralisation renclion.s witli etaphyloeoccus 
iKietcriopkagrs .lull and .\ul3, but not 
witli Btaiihjloooecus baclenopluges Au2, 
AiiSI. A. and C. Anli«crum tostaphylo- 
«>oeous bnetenopluagc B gives no neutmli- 
zatiuti of .\iil2, though the reciprocal re- 
action occurs to 1 300ddutioii 
Other pnqvrlic’* Not ft-ndd> iiLaeti- 
Milod pliotodjn.-imically, completely in- 
iiriivnlecl by 27 i*er cent urea solution in 
1 hour at 37* C, lysis inhibited by ns little 
ns 0 25 jx'r cent midnirn citrate m ngar 
Lucrittire Biirnel oiid Lush, Jour 
Path and Pact , 4(7, 45.V-t09 

37 Phagus alpha II (foe cit., 161) 
From (Irrek equivalent of common lum** 
Common iwnic Sl.aphyloeocru# Inr- 
Irnoplusge A 

Ho«t Slaphyloeoeeus albus Hox-nixtcli 
(h-Tgraphical distribution .\uslrs1is 
liuluceil (li<cw riaquea of medium 
n/c. I 5 to 2-5 mm in di.-imctcr, with liaaj 
l>criiihcr> 

Srn'h-giral rr-Utionships. Kprcific neu- 
tratiiation reaction, b-it n-i cn»»s ncu- 
trnhrition tvarthm* with *tnphjh»f»>rfu.s 

liaricnopLsgc* .\ii2. B. or (’ 


Immunological relationships: Colonies 
of Slapktjlococevs albus appearing after 
lysis with this bacteriophage arc resistant 
to etaphyloeoccus bacteriophages B, C, 
and U. 

Thermal in.aclivation: At 6S® to 70® C 
in 30 minutes. 

Other properties: N'ot readily inacti- 
vated pholodynamlc.ally; not completely 
inactivated by 27 per cent urea solution 
ml hour at 37* C, lysis not inhibited even 
by 1 5 per cent sodium citrate in agar. 

Literature. Burnet and Lush, Jour. 
Path and Bact.,40, 1035,455-169, Burnet 
and McKtc, Austral. Jour. Exp. Biol, and 
Med Sci., 6, 1929, 21*31. 

38. Phagus beta H. (loe. cit., 162). 
Prom Greek equivalent of common name. 

Common name. Staphylococcus bac- 
teriopliage B. 

Host - Slnphyloeoceus albus Rosenbach. 

Geographical distninition: Australia. 

Induced disea.se Plaques of medium 
sue, 07 to 1 5 mm in diameter, nith 
sliarp edges 

Serological relationships. Sjiccific neu- 
traliration reaction, but no erosa-neu* 
Iraliration reaction with respect to 
staphylopoccttsbactcriopkiges Au2, Aul2, 
A.orC. except tlial antiserum made with 
.\ul2 neutralizes this tviclcriopliagc in 
low dduliotis (See Phagus caducus). 

Immunological rrlatioashiiis: Colonics 
appearing after l>8isof Staphylococcus al~ 
bus with this Incieriophage furnish organ- 
ism.s fU«eeplihlo to staph>Iocc>ccua bac- 
tenoplwges A ami I) 

Tlirrmal iriactiration .\t (XJ* to CH* C 
III 10 ininuirs. 

Other prop'rties Readily inaetiiated 
pl»ot«*<l>»u-imir.slly; romplelely irurli- 
s.-ited by 27 per rent iirra aohitian in 1 
tiourat 37* P.lyris not inhibited ocn by 
1.5 |wr cent sodium citrate in agsr 
medium. 

Ijtcraliirr Burnet and I.ush, Jour. 
IVtli and IV.ict.,4(7, 1935, 455-1(71; Buriict 
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Potato: Rich, creamy spreading 
growth. 

Indole not formed. 

Nitrites not produced from nitrates. 

Ammonia is produced. 

Acid from glucose, maltose, starch, 
glycerol and mannitol. No acid from 
lactose or sucrose. 

Cellulose is attacked. 

Aerobic, facultative. 

Optimum temperature 20*C. 

Source; Isolated from soils in Utah. 

Habitat: Soil. 

8a. Pseudomonas ejfusa var. non-ltque- 
faciens Kcllerman ct al (foe. cif.). A 
non-liquefying variety that acts more 
slowly on litmus mjlk. 

Source: Soils from Utah. 

0. Pseudomonas reptlUvorous Cald* 
well and Ryerson. (Jour. Pact., S9, 1940, 
335.) From Latin, reptile, a reptile and 
I'oro, to devour, destroy. 

Rods . 0 5 by 1 5 and 2 0 microns, oc- 
curring singly, in pairs and in short chains 
and having rounded ends Actively 
motile with two to six polar flagella. 
Gram-negative 

Gelatin colonies . After 24 hours, small, 
circular, smooth, entire. Liquefaction 
with a ycUowish-grccn fluorescence. 

Gelatin stab Infundibuliform lique- 
faction becoming stratiform. Putrid odor 
present. 

Agar cultures: Circular, smooth, glis- 
tening, slightly raised, butyrous, translu- 
cent, 2 mm in diameter. 

Agar slant ; Growth abundant, smooth, 
filiform, glistening, butyrous and translu- 
cent. 

Broth Turbid with pellicle and sedi- 
ment. Putrid odor. 

Litmus milk: Alkaline, peptonization, 
complete reduction Disagreeable odor 

Potato. Growth moderate, spreading, 
glistening, yellowish-gray to creamy. 
Disagreeable odor Medium becomes 
brownish^ay. 

Indole DOt formed. 

Nitrates not produced from mtrates. 


Hydrogen sulfide not produced. 

Slightly acid, becoming alkaline in 
glucose. Koacid from arabinose, xylose, 
lactose, sucrose, maltose, trehalose, raf- 
finose, mannitol, dulcitol, inositol and 
salicin. 

Starch not hydrolyzed. 

Pathogenic for guinea pigs and rabbits, 
horned lizards, Gila monsters and chuck- 
wallas. 

Temperature relations: Optimum 20® 
to 25®C. Maximum 37®C. 

Distinctive characters : Yellowish- 
green fluorescence present in meat in- 
fusion media. Pathogenic. 

Source: Isolated in a bacterial disease 
of horned lizards and Gila monsters. 

Habitat; Pathogenic for lizards. 

10. Pseudomonas syncyanea (Ehren- 
berg) Migula. {Vibrio syncj/ancus Eh- 
renberg, Bcrichtc U.d. Verb. d. k. Preuss. 
Akad d Wisscnsch, z. Berlin, S, 1840, 
^(}2;VtbTtoeyanogenes Fuchs, Magazinfflr 
die gesamte Tierheilkunde, 7, IWl, 100} 
Bacillus syncyancus Schrocter, Krypto- 
gam. Flora von Schlcsien, 5,1, 1SS6, 157; 
Bacillus cyanogenus Zopf, Die Spall- 
pilze, 3 Aufl., 18S5, 86; Migula, in Engler 
and Prantl, Die natlirl. Pflanzenfam., 
/, la, 1895 , 29, Bacterium syncyaneum 
Lehmann and Neumann, Bakt. Diag., 1 
Aufl., £, 1896, 275; Pseudomonas cyano- 
gencs Holland, Jour. Bact., 6, 1920, 224 ) 
From Greek, syn, with; ’ilj/ances, dark 
blue, d.ark. 

Rods with rounded ends, occurring 
singly, occasionally in chains, 0 7 by 2 0 
to 4.0 microns. Motile with two to four 
polar flagella. Gram-negative. 

Gelatin colonies' Fbt, bluish, trans- 
lucent. 

Gelatin stab: Surface growth shiny, 
grayish blue. The medium is colored 
steel-blue with greenish fluorescence. 
Gelatin is liquefied. Some strains do not 
liquefy. 

Agar slant : Grayish-white streak. The 
medium takes on a bluish-gray color with 
slight fluorescence. 
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Common name: Cholera bacteno- 
phago A. 

Host . ri’&rm comma Winslow et aJ , 
smooth types, except non'a^iutinable 
vibnoa. 

Geographical distribution'. India 
Induced disease . in 2 hoars, lol- 
loncd by abundant secondary growth 
Only smooth elements of the culture arc 
attncketl 

Serological rclationahips Antigcmcally 
ilistinct from cholera bacteriophage C 
Immunological relationships ^cond- 
ary growth resistant to this virus, hut 
susceptible la cholera bactcnoplagc* C 
ami D 

Ollier properties Sc!ecln*cly inacli- 
vated by specific polj saccharide of 
smooth etraim, not by a (ipoid emulsion 
lliat « effective against cholera bacteno- 
phage C Actn'c in dilution of 1 f0‘ or 
1 10’* Multiplication rate, n X 10* 
in 2 hours 

biteratutc AsheeUov et cl , Indian 
Jour Med Ues , tO, lOM, 112T'IIS7. 
White, Jour Path and Had , 43. 1030, 
SOl-503 

43 Phagus effrenus 11. (foe cif . 1G5) 
from Ixitin effrenus, unbndfcd, in refer- 
ence to the ability of this bacteriophage 
to attack all tested strains of the cholera 
otyprusm 

Coromon name Cholera lactcno- 
pliftge C 

Xloat • rihrio comma tS‘in>low ct nl , all 
slnons 

Ceogrsiihieal dislnbution Iiwha. 
Induced di«ra.*c Sometimea death 
nithout b’sls When lyris occurs, it is 
rarely complcic anil is followed by #ec- 
ondarj’ rrsmt-ant gronlh 

Serological rebtioaihijw Antigemratly 
distinct from eholera Iwclcnophage' A 
ImmunoJoKical r\blioii«hi{n Srrofid 
ary growth resistanl t<i this Isictrrio 
plage, but siwreptiMc to ehidera lac 
lervaptares A and P 
(Hber properties Sel<?<i}yr?y inaett 
vated by Ispoul from »nv'»>ib alrdtt of 
hf*t. but not by iprcifrf pdyraecLanile 


Active in dilution of 1;10* or J:I0** 
Multiplication rate, n X 10‘ in 2 hours. 

titeraturc : Asheshov et al., Indian 
Jour. Med, Hcs , £0, 19X3, 1127-1157; 
WTute, Jour. Path, and Bact., JJ, I33Q, 

44 Phagus Jefltus IT. {he. cil., 36C) 
From Latin tenlus, slow, in reference to 
the relatively slow and incompiotc lysis 
induced by this bacteriophage. 

Comnioa name Cholera bactcrio* 

phage D. 

Host ■ I’thrio comma Winslow cl al 

Geographical dislnbuiion; India 

Induced disease Incomplefe ly-sia m 
aboutj hours, followed, in rough cultures, 
by slow development of resistant sec- 
ondary growtli 

ImmunoloEical relalionshiiis Second- 
ary growth resistant to this IxLctcrio- 
pliagc, but susceptible to cholera bae- 
tetiophayrs A and C. 

Otl»e? properties Not inactivated by 
ejioelfic polysaech-ando effeetno against 
cliolcra bnctenopluipe A, nor by lipoid 
clicctrtc ociifiat cholera bRcierlopliagc 
C MiiUij>hc.ntion rale, a X 10* m 2 
hours. 

Ijteratuni i\sheshov et al , Indian 
Jour Med. Bca , tO, t033, 1127-1157; 
Wiite, Jour Path, and Bact,, 4i, 1036, 
501-503. 

45 Pbsgus dipbtherlse If {loc a'L, 
IC7). From mole of ho*{ 

Common nimc Coryntbactcriunt dtph- 
thrnae bacicnopfuigc 

IIo«t* Corifnebetfertum dip^fAcriae 
I^hnunn nod N'cumann, many stnira, 
r«{iccKlly 122 of 127 Awstralnn type 11 
^er»$ Ijiv* I fffnmt iwibitM are 

lyaog. me {cirricrs) , nil imcrmednte iiw. 
Hlpsore su*rcp(ibl<* 

In»ujcejitibli« species Cofynefcof/rr jt/w 
dip/ffe«or, nit tested mili/ ex- 

repi 2 lyw'jrejjie strain of C </jpA. 
ttmat from S'wan Itill, ?cr) milea nonh 
»f Mert«un.e, wft* f'^und lo 1*- Te«i«tani 
*0 tUs l«ctfr«>pljig»‘ *nd m the «rn*l}- 
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plaque diphtheria bacteriophage, P.Ju- 

Geographical distribution: Australia. 

Induced disease: In Coryne5oc<ert«m 
dtpAf/iert'ae on agar, plaques I.O to 1.5 mm 
in diameter, with shelving edge. A lew 
resistant baeterial colonics often appear 
in the central clear area. 

Literature; Keogh et al.. Jour. Path, 
and Bact., 4ff, 193S, 5Q5-570; Smith and 
Jordan, Jour. Bact., 21, 1931,75*88; Stone 
and Hobby, Jour. Bact., 27, 1934,403-117. 

46. Phagus futllls H. (loc. cj|., IC8). 
From Latin /utift's, vain, in reference to 
regular appearance of resistant organisma 


in plaques on agar cultures lysed by this 
bacteriophage. 

Common name; Small-plaque diph- 
theria bacteriophage. 

Host .* CorifnehacUrium diphlkerias 
Lehmann and Neumann, gravis type I 
isolates and all but 5 gravis type II i«i- 
latcs. 

Insusceptible species ; All tested inter- 
methate and viitis strains of C. diph- 
Iheriae. 

Geographical distribution; Australia 

Induced disease; In^CorynebaeUriun 
diphtheriae on agar, pin-point plaques or 
confluent plaques, with confluent groaih 
of secondary, resistant organisms. 

Literature: Keogh et al., Jour. Path, 
and Bact., .(6, 1938, 565-570. 
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ScooRPEn II. Pbytopbagineae tulordo noous. 

Viruses infecting higher plants; vectors typically homopterous or hemipterous 
insects (leafhoppcn, aphids, ^\hite flies, true bugs) or thj'sanopterous insects 
(thrips). From Greek phagein, to eat, and phyton, a plant. 

Key to the famtltea of suborder Phytophagioeae. 

1. Inducing ye?Iows-typc discasea, vectors typically cicadellicl or fulgorid leaf- 

hoppers. 

Family I Cfitorogenaeeae, p IH5, 

2. Inducing mosaic diseases ; vectors typically nplitds. 

Family II- .1/armoroceac, p.llCS. 

3. Inducing nngspot diseases; vectors unknown. 

Family III. Annutaceae, p. 1212. 

4 Inducing leaf-curl diseases, vectors typically white flics. 

Family lA'. Rvgaeeac, p 121S. 

5 Inducing Icaf-savoying diseases, vectors, true bugs. 

Family V. Sacoiaecoe, p 1221. 

C Inducing spotted Tinlt, vectors, thrips. 

Family VI. Lelhaeeoe, p. 1223 

FAMILY I. ClILOROGENACEAC ilOLMLS EMEND. 

(Ilandb. Thytopatli. Viruses, 1030, 1.) 


DKLLWAEmA FULGOItlHAE) 

Key to the genera of famtly Chlorogeaaceae, 

I True Yellows Group Viruses inducing diseases usually charactcritcd by 
atimulation of norm.aUy dorraant and adventitious buds to produce numer- 
ous slender shoots with long intcrnodesnnd by chlorosis without spotting; 
invaded p.arts abnormally erect in habit Vectors cicadcUid Icafhoppcra 
BO far as know n 

Genus 1. Chlorogtnus.p IIIC 

II. Peach X-Discasc Group Viruses inducing di«eavs clviractorired by ro^ct- 
ting of foliage and sometimes death of liost 

Genus II. Carpophtlioro, p 1151 

Ilf Phloom-Nccrosis Group. Vini»es inducing divases cliaracteritcd by 
progrcs«i>e degeneration of the Itosi plant or hy nilting and sudilcn dc.ath; 
Biimctime^ by root discoloratinii Vectors cicadcllid Icafhopfiers so far as 
kiKwn. 

Genus III. .tfonui.p 1153 

IV. Vcllow-Dft-arf Group Viru.«c« inducing diseases cluaraeterired by chlorotic 
cflcelssompnlrtt re*cmMing true tnnuhng hut often more difluse. Vectors 
cic.vlrllid (agallian) Ic-aflioppcrs 

Genus IV. durroTcnuf, p 1I5|. 

V. riii-Di«cw Group. A-iru^es inducing div*ase« rliametcrired by marked 
wcuUr jTohfcrsli'jn Tl*e sector of one is known to I** a Icaflioppcr of 
the suhfamily IVlpl^ir-ae, fanuly rU/.CO/f/Z>df.'. 

Genus V. (7alld,p. 1157. 
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VI. Stripe-Disease Group. Virases inducing diseases 
striping; hosts grasses. Vectow, clcadelUd and 
Genus VI. Fraelilineaf p. llSd. 

OenM J. Chlorogenus Holmes. 

(Z«c. eit., 1.) 

Viruses of the Typical Yellows Group, inducing diseases usually characterfred by 
stimulation of normally dormant and adventitious buds to produce numerous slender 
shoots with long internodcs , by chlorosis without spotting, or by both growth of cti- 
merous slender shoots and chlorosis. Invaded parts abuorroaUy erect in habit. Ai- 
fected flowers often viresccnt. Hosts, dicotyledonous plants. Vectors, so far as 
known, exclusively cicadellid Icafhoppera. Generic name from Greek ekloros, light 
green or yellow, and suffix, gen, signifying producing, from Greek genos, descent- 
The type species is Chlorogenus callislephi Holmes. 

Key io the species of genus Chlorogenus. 


I, Natural hosts many, in various families of plants. 



1. Chlorogenus caUisiephi. 

2. Chlorogenus avsiralfentis. 

n. Known natural hosts relatively few. 

A. Natural hosts rosaceous. 

$. Chlorogenus persieae. 

B. Natural hosts solanaccous. 

4 Chlorogenus sclani. 

C. Natural host sandal. 

5. Chlorogenus saniati. 

D. Natural host cranberry. 

6. Chlorogenus vaecinii. 

E. Natural host locust 

7. Chlorogenus robiniae 

F. Natural host alfalfa 

8. Chlorogenus medica^irns. 

G. Natural host hop. 



9 Chlorogenus humuli. 


characterfred by chlorotic 
fulgorid leafhoppers. 


t. Chlorogenus callistephl Holmes. 
(Handb. Phytopath Viruses, 1939, 2.) 
From New Latin Callislephus, generic 
name of the China aster. 

Common names : Aster-yellows virus, 
lettuce white-heart virus, Engeron-yd- 
Iowa virus. 

Hosts : Callistepkus chxnensts Nccs, the 
China aster, is the host that has been 

studied most. 170 or more species in 3S 
different families of dicotyledonous 
plants have been shown susceptible, 
lettuce, endive, carrot, buckwheat, pars- 
nip, and New Zwland spinach arc among 
the hosts of economic importance 


Insusceptible species. All tested sp®* 
cies of the family Leguminosae and eoree 
species of all other tested families bare 
ftppeareif naturally immune 
Geographical distribution : 17. S., Cafi- 
ada, ^rmuda, Japan, and Hungary. 1“ 
ChJiforaia the celery-yelloT\'S strain of 
this rirus replaces the type. 

Induced disease : In most host spec'®* 
the characteristics of disease are clesri^ 
of veins, folloaecl by chlorosis of new 
formed tissues, stimulation of norniwly 
dormant buds to growth, rnal/ofmatmo, 
vipescence of flowers, sterility, and UP 
right growth habit. Stimulation of cor 
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tnally dormant buds to adventitious 
j^rowtb and abnormally erect ba\«t are 
the most constant features Chlorosis is 
absent or inconspicuous in some heats. 

Transmission- By Icafhopper, J/acro- 
steles divisus (Uhl ) (= Cicadufa sex- 
notata (Fall ), C. dhisa (Uhl )) (C/C/1 - 
DELLIDAE). Incubation period, 
about2necks. Somestrainsofthisvirus 
are transmitted also by the Icafhoppcrs 
Thamnolctlix montanua Van D and T 
gemtnatus Van D. (.CICADELLIDAE) 
By grafting By dodder. Not through 
seeds of diseased plants Not by me- 
chanical inoculation-of plants, but vims 
has been p.as3cd from insect to insect 
mcehanically in .Vacrosteles dimua, juice 
from virulifcroua insects contains little 
virus just after inoculation, but the cffec- 
tlvo concentration increases at least 
100-foId bctwxcn the 2nd and 12lh d.ay 
of a 17-day Incubation jicriod, it seems 
greatest before the inscets begin to lofect 
the aster plants on nhieh they arc nuin- 
tained 

Thermal inactivation. In juice from 
viruliferous inscets, at atiout 40* C in 10 
minutes, at 25* C in 2 to 3 lioun In 
plant tissues, at 3S* to 42* C, in 2 to 3 
weeks, cured plants fully susceptible to 
reinfection In insect vector,. I/. diruus, 
at 31* C in 12daj-B. 

Other properties Virus in juices de- 
rived from insects is more stable at 0* C 
tlian at 25* C or nben froien ; at 0* C it 
n ithstands storage 2 1 , not 4^, hours in 0 S5 
percent NaCl solution at pll 7.0 but mo«l 
of the virus is in.activnledin this time; it 
withstamls dilution l:10n0 in neutral 
0 85 per cent NnCl tvilution, for brief 
(less th.an 5-minute) caposures, it re- 
mains Viable o\cr the range from pII 5 
to 0. 

Ulcraturo. Black, I’liytopath , 5|, 
ion, 12t>-lM; 33, 1013,2 (M^t.); Jolin- 
aon.ibid ,31, 10n,Ct0-O.V5;Kunkc1, Am. 
Jour Hot . tS, 1020, CI&-70.V. Contrib 
Boyce Tliompwin Ir«t , 3, 1011, 8.VI23. 
4, 1032, 405-114; Am Jour lk.t , 3<. 
1037. 310-327; fS. inii. Tr-l-TfiO; lann. 
Cornell Agr. I'.tp. Fla (Ilhaea), Bull. 


742, 1940; Ogilvio, Bermuda Dept. Agr., 
Agr Bull 6,1027,7-S’,Severin,lIi!gardia, 
S, 1929, 513-583; Thytopath., 30, 1930, 
920-921; Ililgardia, 7, 1932, 1C3-179; 8, 
1934, 305-325, 339-301; Phylopath., SO, 
1940, 1019-1051; Ililgardia, 14, 1942, 411- 
440; Set'crin and Ilaasis, Ililgardia, 8, 
1934, 329-335. 

Strains . Two variant strains, one found 
in nature, the other derla-ed experiment- 
ally, liavc been given %*arietal immcs to 
distinguish them from the type TOriely, 
culgarta II (foe. eit , 2) : 

la. ChloTogenut ealltslepht var. calt/or- 
ntcua II. (foe. cil., 3) From California, 
namcof state in which tlus strain was first 
rccognitcd Common name Celery-yel- 
lows strain of oster-yeilon^ virus. Dif- 
fering from the type variety by ability to 
infect celery (Apium graveotcni L — 
(/Jf/IDAL/rU^/l/r) and zinnia (Zinnfa 
ilfffana —COMPOSITAE) (Kun- 
kcl, Contnb Bo>cc Thompson Inst., 4i 
1032, 405-414 , Severin, Ililgardia, 5, 1029, 
5l3-SS3;fi, 1031,305-325). 

lb CWorojenur eaffis(ep5i var. of- 
fenuaiMt H. (foe. eit , 4). From I.atin 
otfenuoius, weakened Common name: 
Hent-attcnuatcd stmin of nslcf-jcllows 
xlrus Differing from the type variety 
by inducing less Fcxcre chlorosis and less 
uprightness of new growth in affeelcd as- 
ter plants (Kunkel, Am. Jour. Bot., 34, 
1937,315-327) 

2. ChSorogeous sustrallessls romb. 
nor. From Australia, n.ame of continent. 
Bynonym. Calla auilralirnsit II (foe. 
ert . 107) 

Common n.amr6 : Tomato big -bud virus ; 
virv'ceneo virus; iwihaps al*o stonlmor 
virus, toleifco stolbur or inontar virus, 
rggpl.ant littlc-leal aims. 

Hosts* SOEAA’ACEAE^Palura *fra- 
Moniwfu I. , Jimron weed; /.yeoperriVan 
rscvfentuTa Mill , torr_ato; .Viroftana lata- 
<ai"i I. , tolarco; Nofonun r-.rlanjvna L , 
eggplant nigrum I, .black nightsliacje. 
Iha-rntly a b-g hat of spreirj In this and 
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Other families have been reported os bus- 
ccptiblc to viroscence virus, presumed to 
be an Isolate of tomato biK-bud virus. 
(Hi!!, Jour. Counc. Sci. Inti. lies., le. 
1913, S&-92). 

Gcoi;mphlcaI distribution; Australia, 
especially New South Wales; viruses 
causing somewlmt similar diseases liave 
l>ccn reported also from the Crimea and 
the northwestern United States. 

Induced disease: In tomato, flowers 
erect, virescent, caly.x bladdcr-Iikc, pol- 
len aterdc; floml proliferation. Growth 
of axillary sboota slimulateil. New 
leaves progressively smaller. Youngest 
leaves ycllowieh-green in color, especially 
nt their margins; usu.'iHy purpHah under- 
neath. Ilyportrophy of inner phloem. 
No intracellular inclusions- Fruit red- 
dens imperfectly and becomes tough and 
woodj’. Roots appear normal. In So- 
lanummffTumt nxilbryalioota numerous, 
leaves small, internal phloem adventi- 
tious. In tobacco, plants dw.arfcd;leavcs 
recurved, distorted, twisted, thickened. 


498; Samuel ct al., Phj’topath.,.£J, 1332 
Gn-G53. 

3. Chlorogenus perstcae H. {loe. at., 
5). From New I*atin Persica, former 
generic tmme of peach. 

^ Common names; Peach-yellows \arus, 
Uttic-pcach virus. 

Hosts : liOSACEAE — Prunaa pewca 
(L.) Batsch, peach; P. salicina Lindl, 
Japanese plum ; and all other tested spe- 
cies of the genus Pruniis. 

Geographical distribution: Eastera 
United States and Canada, south to 
North Carolina. First occurred near 
Philadelphia in this countrj'. Origin 
periiaps oriental ; introduction in oriental 
plums suspected. Not in Europe. 

Induced disease ; In peach, cleariag of 
veins, production of thin erect shoots 
bearing small chlorotic leaves, followed 
by <leat h in a year or two. In early stages 
of the discaso there is premature ripeniog 
of fruit. In Japanese plum, systemic in- 
fection but no obvious symptoms 


brittle, yellowish green, h.nng»ng down 
close to stem; small leaves on shoots from 
axillary buds; proliferation nnd vircs- 
cenco of flowering parts; chlorotic clear- 
ing of veins as c.srly effect of disease; 
upper surface of foliage appears glazed; 
some necrosis of veins, in old leaves, near 
tips and margins or on midrib; viable 
seed rarely produced ; calyx bladdcr-like, 
floral axis may form short branches bear- 
ing small leaves ; disease sometimes called 
bunchy top. 

Transmission: By leafhopper, Tham- 
noieltix argentala Evans (ClCADELLl- 
DAE). Experimentally by buddingand 
othermethodsofgrafling. Not by inocu- 
lation of expressed juice. 

Literature : Cobb, Agr. Gax. New South 
Wales, IS, 1902, 410-414; Dana, Phyto- 
path . $0, 1910, 8GO-869; Hill, Jour. Aus- 
tral. Inst. Agr Sci , 6, 1940, 190-3M; 
Jour. Council Scj. Ind. Res., JO, J937, 
309-312; J6, 1943, 85-92; Michailowa, 
Phytopath . £S, 1935, 539-558; Risebkov 
et nl., Ztschr. Pflanzenkr-, 43, 1933, 496- 


Transmission ; By the leafhopper, xl/a* 
cropm trimocufafo (Fitch) (CICADEl' 
LIDAE). By budding; vims spreads 
down stem from point of bud insertion 
faster than up. Not by inocukitioa of 
expressed juice, despite numerous at- 
IcraptB. Not by pollen of diseased trees. 

Immunological relationslups: Presence 
of pcach-ycllows virus immunizes tree 
against little-peach viru**, formerly con- 
sidered an independent c tity. 

Thermal inactivation * bi peach ti^ues, 
at 34® to 35“ C in 4 to 5 days; at 44“ C in 
30 minutes , at 47“ C in iO minutes; at M 
C in 3 to 4 rmnutes ; at 5C'’ C in J5 seconds- 
Other properties • Trees and bud sticks 
may be treated safely with heat sufficient 
io kill the virus. Cured trees sre sus- 


rtible to reinfection. 

Jtmlure : Btake, N. J. Agr. &P. 

!l 220. J9I0; Kunkel, Contrib. Boyce 
impson Inst.. 5. 1033, 
h., SO. 1936, 20I-2I9, 809-830, S8,^3S> 
497; Maims, Trans. Peninsula • 
, SS, 1933, 37-19; Manns and mans, 
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ibid., S4i 1934, 72-7C, McCubbin, Penn- 
sylvania Dept. Agr., Gen. Bull. 1924 

Strains: Numerous strains of pcacb- 
ycllows virus probably exist in nature 
One of these lias been given a vanctal 
name, distinguishing it from the type 
variety, lulgaris II. (loc. cri , 6): 

3a. Chlorogenus peraieae var. mteroper- 
sicall. {loe.eil ,6). From Greek nueres, 
small, and New Latin Perstca, former 
generic name of peach Common name 
Little-peach strain of peach-yellow flvrnis. 
Differing from the type %’ancty by tend- 
ency to cause a mild tjTic of disease, 
characterized by distortion of young 
leaves, production of many short branches 
on main trunk, later yellowing of mature 
leaves, twiggj- growth, shoots slightly 
less erect than in typical peach yellows 
(Kunkel, Phytopath., fff, 1030, 20I-2I9. 
to, 1030, S09-830; S8, 103S, 491-197, 
Manru, Trana. Peninsula Ilort Soc , #5, 
1933, 17-19; 1931,72-70 ) 

4. Chlorogenus solanl If (foe cH . 7) 
Prom New Latin 5olanum, generic desig- 
nation of potato. Synonjm: Ckloreph- 
lAororofant McKinney, Jour Washington 
Acad.Sci., 54,1914,151. 

Common n.imcs : Potato witchos’-broom 
Vims, pot.ito wilding or fcmi-wilding 
virus. 

llo^ts: SOLATi ACL AE— Solarium ta- 
beroum L., potato. lixpcnmcnlallyjaliio 
SOLAN ACEAE — Lycoperaicon cseulen- 
lum Mill., tomato; .Vicofiana tabacum h , 
tolncco; N. glulinoia L.; N. nisfica L 
Al'OCl N ACE AE— Vinca rosea L , 
rnriw inkle. CllENOEODIACEAE— 
Etla ndgarii L , sugar l>cct 

Gergnphic.al di«trihu(inn • United 
Slfttrs (Montana, Wa.«hington), !tu*si-» 

Induced disca-ic: In pot.ito, incre.-w 
ingly pronounced fl.a\c«ccnce in new 
leaflets on one or more stems, production 
of new Uwarfc<l leaflets with nwfginal 
flaxe^eenrcoii stems with unusually long 
intrrn'>des and enlarged nodes, gr’iwth of 
»|nn'IIing axiINrs nnd K»«al tiranehcs 


profuse blcoming and fruiting, lack of 
dormancy in tuber buds, formation of 
many email underground tubers as well 
as some aerial tubers; plants grown from 
diseased tubers form Ihread-hke stems 
and small simple leaves; infected plants 
survive several seasons, with progressive 
degeneration In tomato, eTperimen- 
tally, extreme leaf dwarfing, marginal 
flavesccnce of lc.avcs nnd abnormally 
numerous axillary branches, stems bo- 
come hollow nnd die; plants do not survive 
long after infection. In tobacco, experi- 
mentally, slender axillary branches with 
dwarfed leaves, flowcrsonspindling pedi- 
cels, numerous, small , kitcr leaves flavcs- 
cent or marginally flavescent 

Transmission- By tubcr-corc grafts 
with prcpalcnt period of 29 to 114 da>"8. 
By stem grafts. By dodder, Ciiieuta 
campeslfn Yunckcr {CONVOLVU LA * 
CEAE) Not by inoculation of ex- 
pressed juice Not by Macrotlelti divi* 
tus (Ulil ) (CICAEELLIDAE). No 
insect xcclor is known Not through 
seeds of dise.ascd tomafoex 

Thcmuil laactnation At 42* C in 13 
days, in tissues of rinea rosea; at 30* C 
in C days in email i<ot.*ito tulicra. 

Literature llungerford and Dina, 
rb>topath . 14, 192l,372-3.S.3,KimkeI, in 
Virus Dise.wx, Cornell Univ Press, 
Itliaea, N. V , 1913, C.1-S2; Proc. Am. 
Philosoph SoC , SG, 1913 , 470—175, Me- 
Uarty.Scicnt Apr ,C, 1920,395, Whipple, 
Montana Agr Bxp Sfa , Bull 130, 1919; 
Voung, Science, CG, 1927, 301-300; Am 
Jour Bot , 1C, 1929, 277-279, Young and 
Morris.Jour Agr lies .dU, 192S, MO-S-ll. 

5 Chlorogenus sanlali IL (foe. ctl., S). 
From New Icitin/frtnf'ifura.generie desig- 
nation of samixl 

Ctoramon aarnes f\iniL\l Bptkc-ili«ea.so 
virus, iwnd\1 si'ikr-rr**eitc \irus. 

Hosts SA STALACEAE-,<;anla!um 
album 1. , saniLil Spile-hke di«cws 
liax-c lircn fmiml al*o in UllA 1/ /.Mf.'— 
Znyphui ofnnplm .Mill, .SM/'/.\7>.4- 
CEAE~ i>ctot.ara nrrota Jicij 1'/ //- 
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MA.N’tta or BBTfcnsiiKAhVfe iJACTi:i!ioi.oQf 

“«41: but ™i tut,„ri„8 ot ulltcted 

2, Carpophlhora 


1. Carpophthora lacerans (Holmes) 
IMcKinney. (ATormor lacerans Holtnea, 
Handb. Phytopath. Viruses, 1939, 82; 
McKinney, Jour. Washington Acad. Sci., 
54, 1944, 1£2.) Prom Latin locerare, to 
lacerate, in reference to characteristic 
foliage injury. 

Common name : Peach X-disease vi ms ; 
virus of peach yellow-red virosts. 

Hosts; JiO^ACSAE — Prttnus perstea 
(L.) Batsch, peach; P. virgmiana h., 
chofcecherry. 

Geographical distribution: United 
States, Canada. 

Induced disease : In peach, foliage nor- 
mal each spnog but yelJondsh areas ap- 
pear in June at base of leaves; aifected 
trees appear lighter green tbon neighbor- 
ing healthy trees; discolored spots occur 
at random on the leaf blade, becoming red 
and yelloB’ with remainder of leaf becom- 
ing chlorotic; tbe discolored areas usually 
fall out , leaving the foliage tattered ; sub- 
sequently, affected leaves drop except at 
tips of branches; young trees may die, 
older ones survive indcficutely. Fruit 
either shrivels and falls or ripens prema- 
turely, with bitter flavor and no viable 
seed. In chokecherry, conspicuous pre- 
mature reddening of foliage, development 
of fruits with dead embryos in the pits, 
in the second and third seasons after 
infection, duller colors of foliage, rosettes 
of small leaves on terminals, death fol- 
lows the advanced stage of disease. 

Transmission: By budding. Not by 
inoculation of expressed Juice. No insect 
vector lias been reported, . 

Literature: Berkeley, Div. of Botany 
and Plant Path , Science Service, Do- 
imnion Dept. Agr., Ottawa, Canada, Pub- 
lication 575, 1941 ; Boyd, XJ.S Dept. Agr., 
Plant Dis. Pep , SS, 39SS^ 334, Hilde- 
brand, Contnb. Boyce Thompson lost., 

U, 1941, 4S5^9G; Hildebrand and Pol- 
miter, U. S. Dept. Agr., Plant Dis. Rep., 


tS, 1D3S, 394-396; Hildebrand et si, 
Handbook of virus disc^ases of stone fruits 
in North America, Michigan Agr. Exp. 
Sfa., Mjsc. Publ., 1942, 21-24; Stoddard, 
Connecticut Agr. Exp. Sta., Circ. !ti, 
1938, 54-60; Proc. dmnecticut Pcml 
Soc., 45, 1938, 29-32. 

2. Carpophlhora rosettae (Holmes) 
comb, iicii. (Chlorogenus roseUae H, 
nomen nt^dum, Phytopath. fS, W30, 434; 
Nanus rosettae H., Handb. Phytopath. 
Viruses, 3939, 125.) From rosette, eom* 
mon name of induced disease, from 
French, diminutive of rose, a rose. 

Common name i Peach-rosette virus. 

ifosts: ROSACBAS-^Prunue penica 
(L.) Batsch, peach ; P. commtmw Fritseh, 
almond ; P. domestica L., plum. Experi- 
mentally, a.\so--APOCYNACEAE- 
Vtnea rosea L., periniaUe. ROSA- 
C£A£—P. amerieano^Iarsh,, wjldplujn» 
P. armemaca L., apricot; P. cerasus L., 
cherry; P, pwmtla L, sand cherry. 
£OI»/l NACSAE—'Lycoperstcon escv/ift- 
ium Mill., tomato ; Aicotidna glutmiJfa h 
Geographical distribution ; United 
States (Georgia, Alabama, South Caro- 
lina, Tennessee, West Vi^nia, Missouri, 
Oklahoma). 

Induced disease : In peach, euddeo 
wilting and death, or growth of abnor- 
mally ehort stems bearing dwarfed leaves 
with clearing and thickening of veins, 
followed by death in a few months. 

lYansmission ; By budding. By di^‘ 
der, Cuscuta compestria YunCker. Ko* 
by inoculation of expressed juice Xot 
through soil. No insect vector is knovrn. 

Immunological relationships: No po?' 
tection is afforded by previous infection 
of peach trees with Chlorogcnus pirsicd, 

peach-yellows virus. 

Thermal inactivation : At 60^ G m ‘ 
minutes (in tissues of peach). Rosetic 
trees arc abnormally susceptible to beat 
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injury and heat treatments cure peach- 
rosette disease only in recently infected 
trees. 

Literature: Kunkel, Phytopath, 16, 
1936, 201-219, B09-830 j in Virus Diseases, 


Cornell Univ. Press, Ithaca, N. Y , 1943, 
61-82; McClintock, Jour. Agr Res , 
1923,307-316, Phytopath., «/, 1931, 373- 
386, Smith, U. S. Dept. Agr , Div. Vcg. 
Path., Bull. 1, 1891. 


Genus IJI. Morsus gen nor 

Alfalfa-Dnarf Group, vjruaes inducing diseases characterired in general by sud- 
den wilting and death or by gradual decline of Vigor with foliage of darker green 
color than normal. Vectors, like those of the typical yellows subgroup, cicadellid 
Icafhoppera so far as known. Generic name from Latin morsus, sting or vexation. 
The type species is A/orsus suiMicns spec. nos. 


Key to the speacs oj genus Morsus. 
I. AfTecting alfalfa and grape 


II. Affecting tobacco. 
III. Affecting elm. 


1 Morsus suffodiens. 

2. 3/otsus repnmens. 

3. Aforsui ufmi. 


1. Morsus suffodiens spec. nov. Prom 
lAlin suffodere, to sap or undermine, in 
reference to process leading to sudden 
collapse of long infected, but sometimes 
not obviously injured, grape vines as well 
as to progrc8si\c decline in sUe of in- 
fected alfalfa plants, the foliage of which 
may remain green to the last 

Common names: Alfalfa-dwarf virus, 
lucerne dwar(-disca.<e virus, virus of 
Picrcc’s disease of the grape, virus of 
Anaheim disease 

Hosts: Li:GUMlKOSAE—Mcdteago 
tatiro 1,., alfalfa (lucerne). V/T.!- 
ChAE — Vitij rin«/cro L , grape. 
^Geographical «lislribulion- United 

Induced dlscaM*: In alfalfa, lea»r« 
small lull green, plant progressivclj 
smaller, wood of roots discolored yellow, 
trawpiration ilccrcvicd; willing nvay oc- 
cur; starch of root diminished, plant 
CNcntiLally succumbs, thinning stand 
prematurely. In grape, iLark green color 
of leaves retained along veins, not l>e- 
tween them, or nonbnorm-ality innppear- 
nnec of foliage ; wilting and sudden death 
of pUftl in summer of second yr.at. In 
laic Summer of hr*t jr.ar, there nuy l;e 


dying leaf margins nnd dying back of cane 
tips 

Transmission- By budding and root 
grafting. By leafhoppcrs, Droeeulaef 
phatamincrtaWaWfCarntoecphalafulgida 
Nott ,C tripuhafoNott tlleloeharadeUa 
Oman, KtoloUa etrctllala (Baker), A'. 
gotAicu (Sign), K eortjlutns (Ulilcr), 
N hexToglyphea (Say), and Cucrno oc* 
cidcnfafts Oman and licatncr (CICA- 
DELLIDAE),\\icsc vectors all lielong 
to the subfamily Amtiyccpfiohnoe, nil 
tested species of this, but none of any 
other, subfamily have proved capable 
of transmitting this virus Kot by m- 
oculalionof cxpre«-'ed juice Xol through 
rail 

lateralure Trailer, Thytopath , 34, 
191!, 1001>-1001, llcwiil. riijtopath , !9, 
1939, 10. SJ, lOtl, 862, Blue Anchor, 18, 
I9!l, 16-21, 3Q, Ilcwilt et al , I’liyto[rtth , 
3!, 1912, 8, Houston el al , I'hytopath , 
33. 1912, 10; Milbrath, Calif I>cpt. Agr., 
20th Ann. Bcpi , Butt. 1910, C7I; 
Pierce, U. P. Dept, of Agr , Div.of Vcg 
I^ith., Bull t, 1S'>2, 1-222; Weimer, 
Phjtoint!) , St, 1931, 71-75; 1M7, 

097-702, Jour. Agr lies., 4?, J913, 351- 
36S;«. Ipy.. 333-317; SS, 1937, S7-10I 
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2, Morsus reprlmens spec. noo. From 
Latin rcprimcre, to restrain, check, or 
curb, in referonco to the inhibiting effect 
On growth of the host plant, tobacco. 

Common name ; Tobacco yellow-dwarf 
virus. 

Hosts: SOLAN ACEAB — Nicoliana 
tabactim. L., tobacco, N. rustica L., In- 
dian tobacco; N. irigonophylla Dun- 
ExpcrimontaiJy, ntaj N. Grab, 

(gymptomlcss) and N. clulimsa L. 

Geographical distribution : Australia 
(Victoria, New South Wales, South Aus- 
tralfft, and southern Queensland). 

Induced disease ; In tobacco, internodcs 
of stem fihortoned, leaves small; down- 
ward bending of tips and rolling under of 
margins of j^iung apical leaves; young 
leaves darker than nornaal at first, 
bunched, later appear ribbed; leaves be- 
come yellow-green, p.aic first between 
veins; old leaves rugose, thickened, later 
savoyed. Hoot system small, -roots 
slightly brown cMcrnally and in the re- 
gion of the phloem. Affected plants may 
survive the winter and show diseased new 
growth In the spring 

Transmission • IJy grafting and bud- 
ding By nymphs and adults of the fcaf- 


hopper, Thamnotdtix ar^;cnfata {Evansl 
iCICADELLWAE). 

^ Literature : Dickson, Australia, Cbao- 
cil Sci. Indust. Reg., Pamphlet 14, 1923, 
22; Hill, Australia, Journal of the Coun' 
ci! Sci. Indust. Hea., JO, 1937, 22S-230- 
H, 19», I8MSG; }S, 1042. 13-25. 


3- Morsus ulml $pec. noo. From Latm 
vfmas.elm. 

Common name : Elm phloem-necrosis 
vims. 

Host; V RTIC ACEAE'^VItuvs Q a^Ti- 
cana L., American elm. 

Geographical distribution* United 
States (Ohio, Indiana, Illinois, Missouri, 
Tennessee, ICentucky, and West Vir- 
ginia). 

Induced disease: In elm, gradual de- 
cline over a period of 12 to 18 mctcths 
before death or sudden wilt, dryiag 
of leaves, and death within 3 to 4 weeks. 
All ages susceptiWo, from seedling to 
large tree. 

Transmission : By patch grafting. Xot 
by inoculation of expressed juice. 

Literature: Leach end Valleau, U. S. 
Dept. Agr., Plant Dis Rept., tS, 1939, 
300-301; Swingle, Phytopath., 50, IWO, 
23. 


Oenv$ IV. Aureogenus Black. 

(Proo. Am. Philos. Soc., 88, 1944, 141.) 

Viruses of the Yellow-Dwarf Group, inducing diseases characterized by yelloti'iDg 
without typical mosatc-t 3 ’pe motlhng. Vectors ogaUiaa Jeafboppers (CICADEILI- 
DAE). Generic name from Latin aureus, yellow or golden, and genus, group. 

The type species is Aureo^^enws vastans (Holmes) Blaek. 

Key io ihe tpeats of genus Aureogenus. 

I. Mechanically transrmssible in some hosts by rubbing methods of irpcufatian. 
Not producing enlarged veins or club-Icaf in'clover. 

1. Aureagenuivastans. 

II. Not known to bo transmissible by rubbing methods of inoculation- , 

A. Producing enlarged veins in clover 

2. Aureogenus magnivcna. 

B. Producing club-leaf io clover- 

3. Aureogenus clavifoUum. 



FAMILT PSETOOMONADACEAE 


9 ; 


Broth: Turbid with marked fluo- 
rescence. 

Litmus milk: Unchanged. In Associa- 
tion ^Hh lactic acid bactena the mtlk 
takes on n deep blue color 
Potato: Ycllonish-Bray, ehmy layer, 
becoming bluish-gray The medium be- 
comes bluish-gray 
Indole not formed. 

Nitrites not produced from nitratca 
Aerobic, facultative 
Optimum temperature 25*C 
Habitat ; The cause of Vduc milk 

11. Pseudomonas schuylklitfessis 
Cheater. (Bacdlus fiuoretcot* «fAuV<- 
Aifftenats IVrjglit, Memoirs, Natl Acad 
Sc}., 7, 1805, 413, Chester, Dctermimtivc 
Baet., 1001, S20 ) From M L «>f th.‘ 
Schuylkill (Hivcr) 

Synonyms: Paeudoffieaas r<jpj«fa/« 
Chester, Man. Determ Baet . 1901. Z'T* 
(BaefUns ^uorticrns eopiufat:!* Pottien, 
Ztsehr. f. Jlyg , fl, 1896. 140). Pffudo 
moflfts dermato^enti ruhrnwnn, Ccni 
f. Hakt., n Abt , 17, 1900, WG 
Sliort rods, nith rounded ends, occur- 
ring singly, in jiairs and m ctiains Mo- 
tile, pos*c<sing 5 polar ibgclhiRi <Jrim- 
negative. 

Gelatin eolonica Grayish-wlnte, lrnn« 
lucent, «ith bronni.sh center, radiate 
nwrgin, Iwroming bluish green 
Gelatin stab; Slow cmtcriform !»q«c 
faction, with blue green fluoreuccnce 
Ajrir slant: Grayish, iranvhirent 
th. Medium siiow# gTeenish fluores- 
cent. 

Broth: Turbid, v»ilh slight jw-Hicleand 
blue-green fluorrsccncc Slnrg}' sMi* 
ment. 

Ijtnuis milk: Oxigulitei}, with slow 
fediielion of litmus; pepionired 
Potato; sj'W-adins. vj««d, 

Ihiek. 

InA/.e is lurnifil (irsce) 

Nitrites not prtvhired fro-ij oilnUi-s 

Aemhir, firultilivr 

lX>r* tvil gTHw at A5* to 50 *C 


Source; Isolated from Schuylkill Eive 
water. 

Habitat: Water. 

12 Pseudomonas ehlororaphls (Guig' 
natdfindSauvageau) Bergcyctftl. (Bo- 
et72ua cA/ororaphiV Guignard and Sauva- 
gcau, Compt, rend. Soe. Biol. Pans, J, 
10 edr., 1891, S41 ; Bergcy et ah, Manual, 
3d cd , 1030, 16S; also see Lasacur and 
Du{«lt'Lasaeur, Trav. Lab. Microbiol 
File Fharm. Nancy, Fase. 9, J03C, 35.) 
From Greek, chlCrot, greenish yellow; 
raphia, needle 

Ilods‘.0.S by 1.5 microns, with rounded 
ends, occurring singly and in pairs. Mo- 
tile with polar flagella. Gram-negative. 

Gelatin colonies, Circular, viscid, 
transparent, glistening, lobate margin, 
wItU fluorescent corona Dissociates 
readily (I-asscur and Dup»tY-l,a8seur, 
toe eil ). 

Gelatin stab' Stratiform Hquefaction. 

Broth. Turbid, fluorescent, tilth crys- 
tals of green, water-soluble eliforo- 
raphine. 

Utmua milk : Coagulilion. Prptoniza* 
lion Crystals o{ eblororophiee form 
m the central part of the culture. 

Potato Citron-yellow layer. Crystals 
of chfororophine arc formed 

Nitrates reduced to nitrite*. 

Indole not forme^l 

figment formation' Asparagine, potas- 
sium phoipliatc, glyccfol, sulfate of m.ag- 
neaium nnd sulfato of iron arc indispenm- 
ble to the formation of erj-stals of 
chloroniphinc. 

AetolrtC, facultative Optimuta Icm* 
peratore 25* to v0*C 

rathoRcnic for bl>onilory animals. 
Exototin formcil 

Habitat: Water. 

13 Pitudomonss riyjoteaM Puhr- 
nunn. {CVnt f J’akt , If A!it., 17, 
ItW, iVi ) From Crrrk. nyro, mocm. 
ffcnnoa. to iK’ijrf, I. sitm- pro-lii'-jnc 

Ito.!*- 0 4 to Oil by 1 0 fo 1^5 inifma*. 
occurring singly and In fnirs Mofi!»-, 
fi(a*«csMlng a Inmdle of five to s»-Yi*n |»>Ur 
flagflla. Grain negative. 
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FiUcrabilily: Passca ncrketeld W 
filfcr. 

Other properties: Virus viable at 23 
to p* C Jess than 13 hours after extraction 
of juice from diseased plant ; not ittfective 
after drying in Jeaf tissues. 

Uferature ; Barrus and Chupp, Bbylo- 
path., (2, 1022. 123-132; Black, Am. Po. 
tato Jour., //, 1931, 148-152; CorncU 
TJniv, Agr. K.vp. Sta., .Mem. 200, 1937, 
1-23; Phytopath., SS, 103S, 8G3-S74; Am, 
Jour Bot.. 27, 1940, 3SG-392; Am. Potato 
Jour., 18, ion, 231-233; Phytopath.. 53. 
1913, 3G3-371; Genetics, 28, J5J3, 200- 
203; Proc. Am. Philos. Soc., SS, 1941, 
132-144; Ilnnsing, CorneU Univ. Agr. 
E\-p. Sta.. Bull. 792. 1943; Price and 
Black, Am. Jour. Bot , 28, 1911,501-595; 
Taylor, Am. Potato Jour., IS, 193S, 37-40; 
Walker and IdOrson, Jour. Agr Res., S9, 
1039, 25D-2S0; Watkins, Jour. Econ Hat., 
S£, 1039. 5(31-5&1 ; Cornell Univ. Agr. Exp, 
Sta . Bull. 75S, 1911, 1-21; Vounkin, Am. 
Potato Jour, /t?, Wi2, 0-11. 

Strains: Bosido the typo variety, 
A«rcoi7eni/s rostarw var. vulffare Black 
(Am. Jour. Bot , 27, 1940, 391 ) , on which 
iho spccjcs is Iwscd, t\>*o distinctive 
strains have been given varietal names; 

la. vlurro^fmrcs casiant var. rr^wWiac 
Black. (Am PotatoJour,/8, 19U,233.) 
From New I.atin A jafha, generic name of 
vector of this strain Coramon name: 


along the veins, not induced by the type 
strain, is always present in some degree. 

lb. Aurcoffcnuj} vastan3 var. Mhde 
Black. (Am. Jour. Bot., S7, 3940. 331.) 
From Latin fct/inh’s, causing death. 
C&oimon name • Sfrain B5 of potato yel- 
lowj^warf virus, DiffcriDg from the type 
variety especially in a tendency to induce 
in A^idoitana rusiiea, experimenhdiy, 
brown prim,ary lesions with nccroth gray 
centers, systemic yellowing, extensive 
necrosis of veins, collapse of large areas 
of lo.af, and somatimes death of the host; 
not known to occur in n.ature as a separate 
strain, but readily isolated as a variant 
from stmins collected in nature. 

2. Aureogenus magnlvena Black. 
(Proc. Am. Philos. Soc., 33, 3944, 144.) 
From Lat i n ws, large, and wsa, vein. 

Common name : Clover big*vcin virus. 
Host; Experimentally, LEOUStlX'O- 
tnearnafum L., crimsen 

clover. 

Insusceptible species; SOLA^A- 
CEAE—^tcoiiana rustics L , Indian to* 
bacco; 5ofonj/»i fw6ero4wm L., t»tafo. 

Geographical distribution: United 
Stales (presumably, Washington, P, C ). 

Induct disease: In crimson clom, 
experimentally, unevenly thickened 
veins which are depressed below the up- 
per surface of the leaf; these enlarged 


New Jersey strain of pot.ato yellow -dwarf 
virus DilTcring from the type especially 
in its distinctive vector, the leafhoppcr, 
Affal/ta consfricfa Fan Duzoe, which Is 
incapable of imnsmitting the type strain, 
and in not being tranamitted by Accraia- 
gallta saor/utnoknla (Prox-ancher), com- 
mon vector of the type variety Experi- 
mentally, transmitted also by Agalfta 
guadnpmclala (Provancher) , perhaps 
rarely by Agalliopsis novella ^y). 
Differing but little from tho type ia ef- 
fects on potato (var Green Afountnm) 
and A^corianorusticabut more definitely 
in effects on crimson clover, in affected 
pbnfs of which a rusty-bnwn ueenwis 


veins, best observed from below, some- 
times bear cnations that arise from their 
lower surfaces, leaves of^'n carl upward 
and inward mn^ioaUv, in summer, yel- 
lowing of leaves progresses from margins 
inward, the jtIIow color being later 
placed in part by red or purple red; 
petioles undulating; plants dwarfed; 
intemodea shortened; no clearing o 


-eins, no rusty-brown necrosis. 

Transmission: Not by inoculation o 
xpressed juice. By Jeafhoppers, 
topasa novella (Say), AgalUa consiricia 
'an Dueeo. A guadnpunada (Proia»' 
lier); not by Aceratagalha 
nta (Provancher) (ClCAMbb/^AE)- 
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1. Aureogenus vastans (Holmes) 
Black (3/armor rasfarn Holmes, 
Ilandb 1‘hytopath. Viruses, 1C39, 91; 
Black, Proc. Am. Philos. Soc , 8S, 1944, 
141.) From Latin raslare, to devastate 
Common name : Potato yellow -dxiarf 
virus 

Hosts; 5(?£(/lA'ACf^/tL’— jSrofanum (u* 
berostim L., potato COMPOSITAE — 
Cfirj/«an<Acmum IcucdntAcmum L., var. 
pinnafi/ldum Lccoq and LamoUe, daisy; 
Hucftccfcia liirta L,, tlack-eycd Busan. 
CRVC irnilAE—Oarharca tutgarh U. 
Br , lOmmon ninter crc's, LECH* 
Sflh'OSAE—Trtfolivm praUnse L , red 
clover HTpcrimentally to numerous 
spceics these and other fandlica. 

Gccgtophi'ca! distribution; Korthcasl- 
ern United States and southeastern 
CAn.n(].s. 

Induced disease: In potato, ycllowinR 
ol leaves, necrosis o( stem, dwarfing of 
plant, the stem, if split, shows rusty 
specks especially at nodes and apex; the 
apes dies early, tuhew ore few, small, 
elo«e to the stem, often cracked, with 
flesh discolored by scattered brown 
specks, seed tubers tend to remain un* 
rotted in the ground, becoming lard and 
glwy , some of them do not germinate In 
warm soil, other* produce shoots tlat die 
before rwiclnng the surface, givinR poor 
stands In CI.riianlAcmwm IcucanlAc- 
mim %vr pinnati/dum, at first, clearing 
of \cins, hler, young lea%cs distorted, 
thick, stiff, small; petioles short, leates 
erect, forming a rosette at the crown of 
the plant , with passing of the early 
plj-vfs of the di'cvc, tolnge tends to 


anil after tie yenixl of obvious disease 
and infictcd pbints nwy ronsiitute an 
jrrijorlant reservoir In Tri/oJium in* 
forncluri 1. ,criin*nncl ivcr, experiment- 
ally, cVaiing of vciM and jeUowingof 
yuiircer Irvvc* (in summer the yclioaing 
Iv replaced in p»rl by an inter- 


veinal reddish-brown cofor on both leaf 
surfaces extending from the margins in- 
wards); dwarfing of entire plant; death 
or a chronic disease characterized by 
milder manifesCations without, however, 
vein enlargement or cupping of leaves. 
In A'lcoliana rustics L., experimentally, 
yellowish primary’ lesions followed by 
clearing of veins and sy’stemic chlorosis; 
the primary* lesions facilitate quantitative 
estimation of concentrations of this virus. 

Transmission: By inoculation of ex- 
pressed juice, in the presence of finely 
powdered carborundum, to A/icofi’ona 
rusfica; mechanical transmission very 
difficult in other hosts tested. By graft- 
ing. By clover lealhoppcr, Accralajollia 
sanguino/cnia (Provaoeber) ; cvpcriment- 
ally, by other closely related Icaflioppere, 
Aiccrafdponia lyrofo (Baker), A. obsoira 
Oman, and A eurrola Om-an; not (for the 
lypex'nriclyof the virus) by /I pallia con- 
sfriefa Von Duicc , very rarely by rigaffi'a 
Quadnpunctofo (Provanchcr) and dpal* 
(iepsis norcllo (Say) {ClCADELLh 
OAE). The vector /lecrofajalffo lan- 
giiinelcnta remains infective as an over- 
wintering adult; incubation period not 
less than 9 days, commonly much longer; 
virus does not pass to progeny of virulif- 
erous Icafhoppcrs through eggs or sperm; 
this lc.afhoppcr varies gcnclicaliy in 
ability to transmit. 

Imraunofegical relationships: Ko pro- 
tection is afforded against necrotic effects 
of a testing strain of this virus (var. 
hthate IfKck) by prior inocutation of 
A'icoliona rviliea with isolates of .l/arwor 
medicayintj, M. cuevntris, M. vpulon, 
rinnufiu fatiaei, A. orof, or A. dubiut, 
but the varieties tulgtre Block and oyal- 
Itoe Black protect; these specifically pro- 
tcctinRsvrains give no similar pidtcction 
aevinst formation of recrotic lesions by 
•ul>«cqucntly applied i.mtatcs of J/ornar 
(al-oci, .1/ fc/Aalf, Annulus faloei, or A. 
croc. 

'nicnc.vl in.velivatlon : At CO to £2* C Jn 
lOtaioutis. 
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Ser., 5, 1924, 99-107; Lyon, ibid., S,*1921» 
l-iZ; Hawwian Planters’ Poe., ti, 1915, 
200; Mungomery and Bell, Queensland, 
But. Sugar Exp. Sta., Blv. Path , Bull. 
4, 1933; Oclemla. Am. Jour. Bot., £i, 

' in'll 110 I'l'i . • . « ^ 


2. Galla queenslandlmls H. (fac.ctt.. 
109). From Queensland, where the in- 
duced disease was first studied 

Common name: Sugar-cane dwatf-dis- 
case virus. 

Host '.QRd.3fZS?EA E— Sneehatutn ojfi' 
cinarum L., sugar cane. 

Geographical distribution ; Queensland. 

Induced disease: In sugar cane, young 
leaves marked with scattered chlorotic 
streaks, leaves stifl and erect, spindle 
twisted, abnormally short and pale. As 
leaves mature, streaks disappear, leaves 
become darker than normal green. In 
recently infected plants, vascular bun- 
dles arc enlarged, irregular in shape, fused 
and characterized by abnormal prolifera- 
tion of thin-walled l^nihed cells. 

Literature: Bell, Queensland, Bur. 
Sugar Exp. Sta ,Div Path ,BuH. 3,1932. 

3. Galla anemones K. (ioc ett., 108). 
From Latin anemone, anemone or wind- 
flower. 

Common name: Anemone-alloiopbylly 
virus. 

Hosts: BAAl/iVCl7Z.ACEA^Ane- 
jnone nemorosa L., vernal windfiower; A 
ranunculoxdes L. , A trz/oUa L- 

Geographical distribution - Germany. 

Induced disease : Leaves thickened and 
distorted, petioles thickened- Flowers 
distorted or not formed. Vascular bun- 
dles larger and more numerous than in 
healthy plants. Palisade cells short, 
chloroplasts smaller and fewer than nor- 
mal- 

Transmission . By needle puncture into 
rii iromes immersed in filtered juice of dis- 
eased plant. By contoroination of soil 
with fragments of diseased leaves or 
rhizomes. 


Literature: IGebahn, Bericht. i 
Dculecli. Bot. Geselhoh., 15, 1807, 527. 
536; Ztschr. wissensch. Biol., Abt. E 
Bkntfl, /, 1925, 4IM40; 6, J92S, 40-95- 
Pliytopatli. Ztschr., 4 , 1932, M6- $ 
1936, 357-370. ’ ’ 


4. Galla verrucae Blodgett. (Phyto- 
path., 53, 1943, 30 ) From Latin terrafa, 
wart. Originally spelled remica, ap- 
parently by a typographical error, whici 
was corrected twice on the following page, 
once in a statement that the genitive ter- 
rucae had been given as specific epitbet. 

Common name 1 Peach-wart virus. 

Host; BOSACBAB— -Prunws persica 
fL.) Batsch, peach. 

Geographical distribution: Urited 
Slates (Idaho, Washington, Oregon). 

Induced disease; In peach, no charae. 
teristic eflect on foliage. Fruits blis- 
tered, welted, later with warty out- 
growlhe conspicuously raised. Afiecled 
tissues light tan to red, rough, cracked 
and russeled, or smooth. Gummiag 
usual, often severe. IVarty tissue super- 
ficial; underlying tissues coarse, fiiW 
with gum pockets, but not abnormal ta 
flavor. IVarty tissue may be hard and 
bony, but more often it is merely tougber 
than normal. . 

Transmission; By budding and la- 
arching. 

Literature: Blodgett, Phytopat b •, lA 
1911, 859-SGO (Abst.) ; 55, 1W3, 21-32. 

5. Galls case Mclunney. 
^Vashington Acad. ^ i , S4$ ^ ' 

From Latin rca, a «-.rid of grain 
Common name : Wallaby -car 


>; f 

«t-- GRA5flNl'AE-Zf<^ 

(maize). . 

ugraphicai distribution: Sootn- 
irn Queensland, Australia, 
juced disease. In corn 
i e'seWvnga ou secondary vei 
rsides of young leaws, spreading 
and tip of leaf 

fed, boconuDgnbnorrnaffy 
Jeficient w development oi ^ ' 

cobs, and gram retarded in gP’ 



FAMILY CltLOROGEXACE-AE 


1157 


3. Aureogenus clavlfoUum Black 
(Pro3. Am Philos. Soc., 8?, 1011, 141.) 
Prom I<atin clava, club, an<l folium, leaf. 

Common name : Clover club-leaf virus. 

Host. Experimentally, LEGUMINO- 
HAE — Tri/oI*u»i tncfirnolum L., crimson 
rlovcr. 

Insusceptible species ' SOLA XA~ 
CEAE—S'tcottnna nwlica B , Indian to- 
bacco , .SoldJiUM tK&erosurn L , potato. 

GeoRrapUical distribution : United 
States (Princeton, N.J.). 

Induced disease : In crimson clover, ct- 
twnmentally, j^ounRcst leaves lighter 
Krccn than normal, slow to unfold; leaf 


mars'ins yellowed or colored red or purple 
red; aiTected leaves narrow, smooth or 
savoyed; plant dwarfed, new shoots from 
leaf axils slightly stimulated ; now growt h 
of spindly stems and small leaves; no 
nisty-btown necrosis of veins, no obvious 
enlargement of veins, and no obvious 
clearing of veins nt the onset of disease. 

Transnussion : N'ot by inoculation of 
expressed juice. By loafhopper, Agal- 
fiopiu norclla (Say) (CIC.lZ)nLL7- 
Dd£); not by Icafhoppcrs, Arrratai/aHia 
aangumoicnia (Prox’aneber), ddellia con* 
sfriefa V‘an Duicc, nor d. guadripunclafa 
(Provanchcr) {CICADKLLIDA E ) . 


Genu$ GatU Holmes 
(Loc. cil., lOG) 

Viruses of the Viji-Diseaso Group, inducing diseases chamctcrircd by soscular 
proliferation. Generic name from I/atm ffolla, a gall nut 
Tlic tyjw species is Cfllla/fjientii Holmes 

Keg lo (he spcciVs of genus Galls. 

I Infecting sugar cane. 

\ Inducing form-ation of conspicuous galls. 

1 Oalla fjiensis. 

It Not inducing formation of conspiemms galls. 

2. Calfa i7iifffi«lo*i'iicnsi» 

II Infecting anemone 

3 Golln Onemoncs. 

HI Infecting |>cacli. 

4. GoUa rerrueac. 

IV Infccling corn. 

5. Galla :enr 


I GilU fijlensls iWmes (Ilandb 
Phitofrjtb VTcows, J'lTO, lOG ) From 
mmcnf Fiji Islands 
(omimm n.amc !'iji-di*''a»c %'inw 
ll.jst (7AM tf / \ f'Af'—Saceharumogi- 
rmururi I. . eugar C.xnc 

( ;r<»j'rapluc.al di«lribiUi"n • Fiji IsUnds, 
New Smth Jx>a, Philippine Is 

Und*. New (liunea and New Caled >ma 
Induced diM*a*e- In sugar cane, galls 
nn \n*eiilar tniadles, formed by pnilifers 
lion of jitdi'Cin and hearl>y cell« ,\1 
(crtc.l rrlts sfvuw clLarartprislic rpheneal 
or oauil ineUi«itin Unlies IVxrtiping 
If-a'rs »1»>rirt>e.|, crumpled, abmiftnalla 


iLark green. Infected sU>o1s of cane l«. 
come l»us),y. J{i)«)is sni.iI], bunchy 

Transmission. B> leafhoppeni, f’crlin. 
•iWfn inccharicida Kirk (in Queensland) 
niid I*. roifflJnr itredihn (in Philip- 
pine Mauds) {rt’i.aonroAf:, suii- 
(anuly />rfphocinor) \ot by grafliiig. 
Not by ifcwulalcm of rxjire««e<| juire. 
Not threugli eggs of 7' rn/fafnx. Cut- 
tings taken from nfTcclctJ ranes produce 
pome liealih) and l■mle di*e.ved jdants. 
Iiecause airas <l»es o'd lircome uniformly 
slisfriieileil thMuzto-it ll<>' (.o-t tissues. 

I.itrratUTe KunVrl, Hull I ap t>ta 
Hawaiian t'ligar VJaniers* Ax-v- , Hot. 
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miuze-streak virus. Differing from tho 
type strain in being specialized for at- 
tacking sugar cane, in which the type 
{from maize) tends to be localized or 
finally lost with resultant spontaneous 
recovery of the temporary host. The 
cane-streak strain usually spreads readily 
in the canc plant; leaves become much 
marked with broken, narrow, pale, longi- 
tudinal stripes and spots; steins remain 
unaffected. One variety of gu^r cane, 
PO J 215, is resistant and, if infected, 
tends to recover. (McClean, Intern. 
Soc Sugar Cane Teehn,, Bull. 27, 1932; 
Proe. So. Afr. Sugar Tcchn. Jissoc., 1936, 
1-11 ; Storey, Kept. Imp Bot. Cbnf., 
London, 1924, 132-244; Union So. Afr. 
Dcpt.Agr ,Sci.Bull.39, l935,Ann Appl. 
Biol., 17, 1930, 691-719. 

Ib fractihnea maidis var. milis H. 
(fee. cxi , 58). From Latin mtiii, mild. 
Common name: Mottle strain of maize- 
streak virus. Differing from the typical 
strain by the mildness of the disease in- 
duced in corn (maize), transitory chlo- 
rotic mottling of newly developed leaves, 
followed by fading of mottling and pro- 
duction of apparently normal leaves 
Young leaves, while mottled, arc less 
rigid than normal and may not remain as 
neatly erect as healthy leaves (Storey, 
Ann. Appi Biol , 2^, 1937, $7-94 ) 

2. Fractlllnea oryzae (Holmes) comb. 
nc'i'. {Marmor oryzae Holmes, loc cii , 
64.) From Latin oryza, rice. 


fovtail millet ; Andropogon sorghum Crof. 
{« IIolcus sorghum L.), sorghum. 

GcograpMcal distribution ; Japan, 
ippine Islands. 

Induced disease: In rice, yelloijUfi 
green spots along veins of young leaf, fob 
lowed by chlorotic spotting and streaking 
of subsequently formed leaves. Gmwtli 
stunted, internodes and roofs abnormally 
abort, forming a dwarf plant. Vacuolate 
intracellular bodies, 3 to 10 by 2.5 to 85 
microns in size, close to nuclei of cells ia 
affected tissues. 

Transmission : By leafhoppers, Nepho- 
teitix apiealis var. ctncftccps Ublcc, K. 
bipvnetatus Fafar., and Detlocephalus dor^ 
salisUotsch. (CICADELLIDAB). Vi- 
rus transmitted through some of the eggs 
but through none of the sperm of iofected 
individuals of N. apkatis. Transfer 
from individuals thus infected throu^ 
the egg to their progeny Hkewisc demon- 
strated, even to tho 7th generation. Hus 
Is the only confirmed instance of Imns- 
ndssion of a phytopathogcnic virus 
through the eggs of an insect vcelor and 
is considered as evidence that the virus 
multiplies within tho body of its vector as 
well as in its plant hosts. Incubation 
period in insect usually 30 to 45 da>’z after 
first feeding on an infected plant, eome- 
times as short as 10 or as long as 73 days; 
nymplis from virulifcrous eggs do not be- 
come infective until 7 to 38 (average 15) 
days after emergence. Transmission by 
inoculation of expressed juice Las not 
been demonstrated. Ko transini&.i 0 D 
through seeds from diseased rice plants. 


Common n.nme : Rice dwarf -disease 
virus. 

Hosts. GRAMIXEAE—Ortfza sattva 
L > rice. Experimentally, also Alopc- 
curus fulvua L , .4rena saUva L, oat; 
Echinochloa crusgalli Beauv var. edubs 
Hond.a, Pamevm miltaceum L; Foo 
prolensjs L ; Secale cereale L-, rye; 
rntjcujn vulgare Vill , wheat 
Insusceptible species : GRAMIHEAB 
— Zca mays L , corn (maize); ffordeum 
vutgare h., barley ; Setana xlaltca Beauv., 


No soil transmission. ^ 

Literature; Agati et al., riiilipP'"® 
Jour. Agr., Ji, 1941. 157-210;-Fukti3b». 
Trans. Sapporo Kat. Hist, Soc., IS, 153 r 
3S-41; Proc. Imp. Acad., Tokyo, 5, 153^. 
457-4G0; Jour. Fac. Agr. Hokkaido Imp 
tfniv., 87, 1934, 41-164; Trans. Sapporo 
Nat Hist, Soc., IS, 153,, < “2-' 

Imp. Acad., Tok>-o, II, 1535. SOl-W. 
13 1537, 328-331; IS, 1535, H--'*®' 
lour. Fac. Agr, Holtaido top. to'.-. 
0 IWO, 83-181; ICalsttra, Fhytopill'-. 
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Transmission: By Jcafljopppr, C/carfwIa lilcralurc: Schindler, Jour. Austral. 
6t>nanifa(a Evans (CICADCLLIDAn) Inst. Agr. Sci., S, 1942, 25-37. 

Gcnws V/. FractUlnei 3fcK»nn<y. 

(Jour. Washington Acad. Bci., 5i, 1914, 14S.) 

Viruses of the Stripe-Disease Group; hosts grasses; insect vectors, cicadclUd and 
fulgorid Icafhoppers Generic name from I.atin, meaning interrupted and line. 

The type species is FraeliUnea maidia (Holmes) McKinney. 

Kty to th« sptetei cj genus FractlUnea. 


I. Vectors, cjcadellid Icafhoppers. 


II. Vectors, fulgorid leafhoppers 


1. FractlUnea maidls (Holmes) Mc- 
Kinney (.l/ormor nan/ir Holmes. 
Handb Phytopath Viruses, 1039, 50, 
A'raeiiitnra mflidi* McKinney, Jour. 
Washington Acad Sci, 31, 1911, 149) 
From New Luln waj/s, corn (i c mairc) 
Common name: Maiic-strcak Mrun 
IIcHls: GIiAMJS'F.AE-~Zea maps 1. , 
corn (nwire); Oigitnria KoTi:onlaUs 
Wjild , Kleunne tndiea Caert , Aoc- 
Chorum o^cinnrum L , sugar cane. 
Geographical distrihution- Africa 
Induced di«e.vc . In corn, pale simts at 
base of >-ounR leaf, followed by chlorotic 
spotting and stmting of 8uli«ecjucntiy 
formed lcn>cs Virus mo\ca rapidly tup 
lo 40 cm in 2 hours at 30* C) after intro- 
duction into fK>«t plant by lamct. .Ifon* 
viru^inchlornticspots tluin in green are-ra 
of afTccted Icatcs 

Traiv*mi<*i')n Hj tMfIiojij»cra, Cico 
didino (“ tlatetulKn) mtilo (N’.aiidcL C 
trae Chin.n, ami C ifurryi China (C/C’.I- 
DKI.f-fflAfr) In C w.hifn alnbty to 
transmit thm virus is controlled by a 
M-t-linlcd d.-imir-ant gcw*. active mate 
(AX) (V). Inactive mate (aX) (V),in.a"- 
tive fctruvl" (aX) (aX>, active female 
(AX) (AX) or (.\X) (aX) lavctivein- 
dividualf InjT'St virus wlicn fccdir.g, but 
can Income InfecliTc only it IIjc intestine 


1 . Prach'lifiea mai'dtf. 

2. Froclilinca orytae. 

3. Fractilinca (nlicf. 

4. rracltbacaguarla. 

5 Fracblinco rtat. 

6. Fractilinco orenoe. 

is tvounded purposely or accidentally. 
If inoculated artificially by introducing 
virus into blood, Ixitb active and inactive 
insects become infective. Incubation 
IKtiod.C to 12 hours at 30* C. Young not 
infected through the egg. Infective leaf* 
lioppcrc.annot transmit virus unless feed- 
ing plincture oxeccds a minimum period, 
about 5 minules in duration This virus 
lia.s not been transmitted lo its plant 
liosfs by inocuhtion of expressed juices. 

Filtcrability. At pH C, p.ns«es Cliam- 
iicrl.vtid I, I and I»i, Ilcrkcfcld V and X*, 
fillers, retained tiy Scitr H K filter disc. 

f.iteralurc- Storey, Ann Appl. Ibol., 
13. 1925. 4?i-439 , tS, tOiS, ig, I03’, 
1-5, Proc Koy. Soc . B, US, 1932. 40-CO, 
(fS. fOLt. 4G,I-(S>; ftS, fSlA, 4.45-477; 
\nn App! Biol . !t, 1951, 5SS-5<9; 
1937. ST-91 , lAJt Afr .Igr Jour.. /. :330, 
471-475, Storey and MeCtean, .\nn .4ppl. 
Biol./r. 1930. €91-719 
Strains* Two strvirs Ifual differ radi- 
cally from the type, vsr. lypicum 11. 
(foe cif , 59), liave l>ccn given varietal 
Kimc«, M folluwn 

W Frortibnea moidis var. locchari 11. 
(foe ciL, 57) From Xew lAtin .Sac- 
cXarbM, generic name of sugar cane. 
Common tiame* One-sircalc iirain of 
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sect is usually between 11 and 29 days, 
although shorter periods have been dem- 
onstrated in a few cases. Virus may pet* 
eiet in tiie insect host until death, but 
may become exhausted earlier. Kot by 
aphid, /ipWs tnaidts Fitch {APHIDI- 
DAE). Not by inoculation of exprosaed 
juice 

Idteralurc'. Briton-Joncs, Trap. Agr., 
W, i!}33, n£>-122; Carter, Ann. Ent. Soc. 
Am., 54, 1911, 551-556; Kunlccl, Bull. 
Hawaiian Sugar Planters' Assoc., Bot. 
Ser., 5, 1921, 1924, 103-114; 

Hawaiian Planters’ Pec., SG, 1922, 
53-01; Phytopath., J7, 1927, 41 (Absl.); 
Stahl, Trop. PI. Hes Found., Bull. 7, 
1927; Storey, llcpt. of Plant Pathologist, 
Amani Agr. Pcs Station, 4th Ann. 
Zbipt., W31-32, pp S-13 

0. FractlUnea avenae McKinney 
(Jour. Washington Acad Sci , 54, 1944, 
327.) From I atm atena, oats 

Common name ; Pupation-disease virus. 

Hosts: GnAMINEAE—Avena saliva 
h , oat; Tfitieum ocstu'wrn L., wheat; 


Ethinochloa crusgalli Beauv.; Setaria 
viridis-, rarely, Apropyron repens (L.) 
Beauv. and Bromus inermjs Leysa Ex- 
perimentany, also Ilordeum vulgare L., 
barley; Pantcum milioceum L., millet; 
Oryjfl sativo L., rice; Bccoie cmol? L., 
rye; Zea mays L., corn (roaue). 

Geographical distribution; West Si- 
beria. 

Induced disease' In oat, chlorotic 
mottling, profuse development of shoots, 
proliferation of floueta with change to 
leaMike slruclures. Protein crystals is 
affected cells have been regarded as 
Accumulated virus. 

Transmission : By leafhopper, Bripfioi 
«triaI<IIo Fallau (FU^GORIDAE), es- 
pecially first and tecond instar nymphs; 
fifth instar nearly immune to infection. 
Incubation period, 6 days or more. Virus 
overwinters in insect as well as in plants. 
Not transmitted from an infected leal- 
hopper to its progeny. Not through soil. 
Not through seeds from infected plants 

Literature ; Sukhov et ah, Oompt. rend. 
Acad. Sci., U. K. S. S., 59, MSS, 74^7iS, 
ge, 1940, 479-4S2, 4S3-1S6. 
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26, 193G, SS7-S95; Takata, Jour. Japan 
Apr. Soc., 171, 1895, M, 172, 1896, 13-32 
(Tnkata’s papers, in Japanese, constitute 
tlie first published record of transmission 
by an insect of a virus causing disease in 
a plant, the Icafhopper DcUocephaltta dor- 
ialts Motscli. transmitting dwarf -di’sease 
virus to rice; see Fukushi, 1917, cited 
above). 

3 Fractlllneatrttlel McKinney. (Jour. 
Washington .\cad Sci , Si, 19U, 327 ) 
From Latin Iri/icuw, wheat 

Common name. Winter-wheat mos-aic 
virus 

Hosts GHAMIXKAE — rrilicum aet- 
iitum h , nlicat; Seeale eereah L , rj'c, 
Arena byzontina; A. /alua L , wild oat, 
A. saliia L , oat, /lorJeiim vulj/are I. , 
barley. 

Geographical distribution Union of 
Soviet Socialist Republics. 

Induced disease- In winter wheat and 
ryo, chlorotic mottling; profuse branch- 
ing. In winter wheat, phloem necrosis, 
ehloroploate few, small; vacuolate inclu- 
sions in cells; nuclei enlarged and with 
extra nucleoli , no protein crystals of the 
pupHion-<li8c.vc type in alTocted cells 
In spring wheat, barley, and oats, chlo- 
rotic mottling without profuse branching, 
no proliferation of flowers, but grain is 
rarely formed, most infected phntsdjing 
before this stage of growth 

Transmission: Ry leafhoppor, Ddto 
Cfphaluaslnatuslj (CICADELLIIIAE), 
With incubation period of 15 to IS di>8 
Xot by inocuhtMn of cxprc«*c<J ;uicc 
Not through soil 

Literature. Zazhunlo and Sitnik»\n, 
Cornjit rend. Acail Sci U 11 S S , fS, 
1939,T9S-f0l; M, 1910, -174-178, fP, 1910, 
429-132, Pfoc. I^Tiin Acad Agr Fci . U 
11 P S .(?, 1911.27-21 [Ilcv Appl M)c , 
/1. 1910, 2GS; to. 1911, 157,390 , 22. 1911, 
59] 

4 Fractillnea quarta (Holmes) fom6 
n<>r ( Unrmor qufirlHPn Holmes, loe eit , 
f.l ) Fn.m Jzilin ijnnriut, lonrlh 


Common name: Sugar-cane chlorotic- 
strenk virus or fourth-disease virus. 

Host :G/f A.U/A'^EAU — Snceharinn ofi- 
ctnarum L , Bug.ar cane. 

Gcographic.al distribution. Java, 
Queensland, Hawaii, Puerto Rico, (!k>lom- 
bia. United States (I/misiana). 

Induced disca.se • In sugar cane, reduc- 
tion of growth rate ; waiting at mi<ld.ay ; 
long, narrow, longitudinal streaks, of 
creamy or white, color, in the leatcs 
Streaks 1/16 to 3/10 inches wide, gen- 
erally less than 1 foot long, fragmenting. 

Transmission. By Icaflioppcr, Draecu- 
lacephala porloh B.-ill (CICADELLT- 
DAE). Not demonstrated by inocula- 
tion of expressed juice. 

Tliennal In-activation; In cuttings, at 
62* C in less tlmn 20 minutes. 

Literature: Abbott, Phytopath , 2S, 
193S, K5-S57; Sugar Bull , 16, 193S, 3-4; 
Abliottand Ingram, Pliytnintli ,S2, 1912, 
99*100; Bell, Queensland Agr Jour., iO, 
I933,^C(M6^;^f.artin, If.iirauan Phnntem' 
Rcc , Si, 1930, 375-37S; Hniraiian Sugar 
Planters’ Assoc. Proc , SS, 1931,21-33. 

5 Fractillnea teae (Holmes) com6. 
nor iMarmor rrac Holmes, foe. cif., 51.) 
Prom New liOtin Zen, generic mme for 
com (nuiizc), from Latin zru, n kind of 
gram 

Common name Maize-strii*e mtiis. 

float. GItAMIXEAE—Zca maya L, 
rorn (nuizc). 

Iaau«ceplible siwcies GEA^l I \'EAE 
— AVifcAarum o^cinarifn I , , sugar cane. 

CcocmphicaJ di»trjbijtjon • H.aiiaji, 
Tanganjika. Maunliua, Tnnulid, Culm 
Not in United .‘'latra 

Iiidn«y*d di^eas** In corn (imizc), ni 
firat few, efongated, chlorotic h-sion-a near 
l»a«rof >oiing leaf, later enlarging and fu-<- 
ing to form continiioiia stnjica Pulc«'- 
qiientlvhirmetlJcaara Innded an'lstnpcd 
\*arii>usly. Vacuolate intrarcllular iti- 
eluaions in cells of n'Trctcd an .as 

Tr»n«mi*«ion By bafljopiicr, f'rrt. 
vnaw* ( \.hm ) ^nJl.G^)Ill. 

iKtEi, the jjiciil«t**in in ihis in- 
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MANUAL OF DETKIIMINATXVE BACnEIUOLOGY 


I. Found in nature pTincipally in eolanaccous plants; Cucurbilaceae insus- 
ceptible. Chlorotic moltling in some hosts, necrotic lesions in others as 
result of experimental infection. Suspensions show anisotropy of flow. 

1 . Manner labaci. 

2. Marmor conslans, 

II. Found in nature only in cucurbitaceoua plants; jSo/anaccae insusceptible. 
Only mottling as result of experimental infection. Su«;peiision8 show 
marked anisotropy of flow. 

3. Marmor astricUim. 

III. Found only in leguminous plants. Chlorotic lesions in some varieties of the 
common snap-bean plant, necrotic lesions m others, as a result of exptn- 

mental infection. _ 

4.. Marmor Jae$to/aciens. 

IV Found in greenhouses confined to roots and lomr parts of plants. Onb- 
nccrotie lesions as result of crpecimcnta! infection, Siispcnsions do not 

show anisotropy of flow. 

5, Marmor Uikale. 

V. Found in tomato and eaporimentally tiansmissible to a number of 6 !»cim » 

plants in this and other families. Resembling the preeedm^n a numte 
of physical characteristics, including failure to show amsotropy 

* 5a. Marmor dodicahearon. 


I Manner tabacl Holmes (Holmes, 
Hnndb riij'lopatli Virusos, IWO, 17; 
Ummm tabaa Valicau, Plo-lopalli , SO, 
1940 822; rhytomua mcomosaicum 

Thornberry, Fliytopath., 37, 19«. 23 ) 
From Noiv Isitin Tabacum, -early genetic 
name for tobacco . . 

Common names : Tobacco-mosaic virus, 
tomato-mosaic virus. 

Hosts, SOLANAOEAB-Hacaw 
tabaciim L., tobacco; L,jcopm,wn cseo^ 
lenfuiii Mill, tomato, and Copsicuin 
ituUacms I.., garden pepper, among crop 
plants; nearly -all, il not all, Eolanaceous 
plants can be infected, although in some 
Lc virus remains ‘““‘“f 
.He of inoculation 

CEAE-A strain of this virus has been 
“nd in nature infeeting 
oWoL.ribgrass. P. 

;j£ins®Tx,;rimrnTrhosUare^^^ 

distributed through many related famil 

Induced dise^ne: In most 

tobacco, 5'‘>R“''’'“*‘ ®'“"^7ns distortion 
followed by clearing of vei , 

irgroUb-yell- — 

formed leaves. In Ambaienia 


no symptoms, virus being leslrioted to 
inoculated leaves or those nearby. 
Strains of tobacco shoning necretie «- 
fects have been produced recently, t 
tomato, no obvious primary lesioas, ;»- 
temic disease characterised bl S'“”“ 
yellow mottling of foliage, 
iortion of leaf shape, and a rcdactim 
fruit yield not exceeding 30 pef ' ' 

nomcLainof potato-mottle « 

„„rd»6.nm) ■”’”'’.''S‘'rtaown « 
disease is induced, this ” ,3,1,54 

double-virus streak, 
by systemic pfimary 

of garden pepper, 
tision, followed 

mottling In the ’^“’’““^Z^bscisstoa 

of inociikaled ,1»'', ,„,ppa, Vacu- 

virus in necrotic pnma ^ nrc foun^i 
olate intracellular ,g that sh"* 

chlorotic tissues of all host® 

distinct '“““•■'’r'sltw abrasl™ con- 

^uckt },3/«rosip»v»w^'‘" {J^PI!WI■ 

.ndJ/peusPrr®;'”' <f' rf. 

DAS). Sy grafting- 
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MANUAL OF DUTERMINATIVE BACTEmOLOGY 


Gelatin colonics: Smooth, soft, flat, 
spreading, entire, yellowish-green. 

Gelatin stab: Growth along stab. 
Liquefaction nith ycllo\\ish-\\hite sedi- 
ment. 

Agar colonies: Circular, raised, smooth, 
amorphous, entire. 

Agar slant: Yellowish-white, moist, 
jlistening, becoming light grccn-fluorcs- 
cent. 

Broth: Turbid, with ycllowish-wldtc 
sediment. 

Litmus milk : Flacculcnt precipitation. 
Slow peptonization with yellow scrum. 
Alkaline. 

Potato: Dirty yellow to olive, moist, 
glistening, entire. 

Indole is formed. 

Nitrates reduced to nitrites and am- 
monia. No gas formed 

Aerobic, facultative 

Optimum temperature 22’C. 

Source* Isolated from beer 

14. Pseudomonas septlca Bergey ct al. 
(Bacillus fluorescena aepiicna Stutzer 
and Wsorow, Cent. f. Bakl., 11 Abt., 7i, 
1927, 113; Bergey et al , Rfanual, 3rd ed., 
1030, 169.) From Greek, acplikoa, putre- 
factive, septic 

Bods • 0 6 to 0 8 by 0.8 to 2 0 microns, 
occurring singly. Motile with a polar 
flagellum G ram-ncgativc . 

Gelatin stab Infundibuliform lique- 
faction. 

Agar colonies: Circular with opalescent 
center and transparent periphery 

Agar slant Moderate, undulate margin. 

Broth: Turbid with fragile pellicle, 
greenish in upper portion. 

Litmus milk: Alkaline, coagulated 

Blood serum not liquefied 

Acid from glucose. 

Aerobic, facuJtative. 

Optimum terapemture 20®C. 

Habitat: Disease of caterpillars 

15 Pseudomonas boreopolis Gray and 
Thornton (Gray\nd Thornton, Cent, 
f. Bakt., ir Abt , 7^, I92S, 74.) From 

\ 


Greek, hoTcaa, the North uind; polia, 
city; M. L. North City. 

Hods: 0.5 to 1.0 by 2.0 to 3.0 microns, 
occurring singb* and in pairs. Motile 
with one to fi%’c polar flagella. Gram- 
negative. 

Gelatin colonics: Liquefied. 

Gelatin stab : LiqticGcd. Medium red- 
dened. 

Agar colonics: Circular or amoeboid, 
white to huff, flat to convex, smooth, 
glistening, translucent border. 

Agar slant: Filiform, whitish, raised, 
smooth, glistening, fluorescent. 

Broth: Turbid. 

Nitrates reduced to nitrites. 

Starch not hydrolyzed. 

Acid produced from glucose. 

Attacks naphthalene. 

Aerobic, facultative. 

Optimum temperature 20* to 25*C. 

Habitat: Soil. 

1C. Pseudomonas smaragdlna Migula. 
(Daciltiia amaragdinva foeiidua Bel- 
man, Inaug. Dissertation, WQrzburg, 
I8ST;Rfigura,Syst. d. Bakt.,f, 1900, 890.) 
From Greek, smaragdinaa, green like the 
smaragdua, the emerald. 

Small rods, occurring singly. Non- 
motilc. Gmm-negative. 

Gelatin colonics : Small, convex, irregu- 
lar, whitish with greenish shimmer. 

Gelatin stab: Slight surface growth. 
InlxmCibubform liqueSaction. The 
hquc/icd medium becomes light emerald 
green in color. 

Agar colonies* Small, brownish- 3 ’cllow, 
convex. 

Agar slant. Abundant growth with 
greenish fluorescence. 

Broth: Turbid. 

Litmus milk: Not coagulated. 

Potato: Dark brown, becoming choco- 
late brown. 

Indole not formed. 

Nitrates not reduced. 

The cultures give off an odor resembling 
jasmine. 

Aerobic, facultative. 
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Tbroiigl) dodder, (Ju$cvla camptstrta 
Yunckcr iCQSVOLVULACEAE), ^ith« 
out infecting this plant vector. Kot 
through pollen from diseased plants. 
Kot through seeds from diseased tobacco; 
seed transmission has been reported in 
the case of recently ripened sceda from 
diseased tomato. 

Serological relationships* Precipitin 
test gives cross reactions bclvrcen all 
V-nowtiRlrains, except those charactemed 
by failure to spread systcmically in lo- 
barco Ko cross reactions with other 
vini'cs except weakly with cucurbit- 
mosaic virus (.l/armor asln’etum). Type 
and other strains of lobaceo-mosaic virus 
pic cross reactions in complement-fixa- 
tion and neutralisation tests 

Immunological relationships • Plant 
proterlion I cats, particularly tn A'lcolicno 
s]/!m<ris Spegii and Comes, have dem- 
onstrated that tissues invaded by any 
strain of this virus arc immune tosubsc- 
()ucnt infection by the tomato aucuba- 
mosaic strain of tobaeco-movaic virus, 
indirat itig a group relationship not shared 
by other viru«ea, such as cucumlier- 
mosaic virus or tobacco rinpimt virus 

Tbettnal inactivation At to 03* C 
in lOrmnuiex.at M to 92* C in 30 minutes 

Filterobility Tobaeco mosaic virus 
was the first virus shown to be filterable, 
b> Iwaiwwski m lS92,il8 filtcmbihty was 
wnfirmed and interpreted by Hcijerinefc 
in ISOS 

Other properties The ultimate pvrii- 
cl'’s of itihorfo moMic virus Jiavc l>eci» 
shown to lie ntd-slwpcd and inotropic. 
Kimrtimes ft?*=eeivte»l in pairs , end Uvend 
Under projx-r conditions, ihrcsd bkr 
paraer) rlafs ore formed .‘■'(vrifie gmv it> 
iuis Isnn determined as alviul 137, it 
fractive index as a1»uii I C I«>cl<ctne 
|vnnt I'Cfwren pH 33 nod 33 FueKn 
si'ins in medisof hmer rtfrseiive indices 
eliow aniKitrop) of fluw:. S'dimrntatmn 
nirslants, »l 2"* C. 1{>T X 10-“ cm per 
see irr dvre at inf.nvte dilution lor un- 
apgrrciicd virus and 2JC X 10-“ cm per 

►ec. |<r djne fiT aA*c>rivtfil particles 
Tlic ctiMputfd Bverace lergthof tlic virus 


unit is about 272 inlUimicrons; diameter, 
I3.S millimicrons, electron micrographs 
showiliat cliaracteristic particles are rod- 
liUe, between 10 and 20 millimicrons in 
width, variable in length, but in some 
preparations averaging 270 millimicrons 
in length for single units, 405 to MO milli- 
microns in length for associated' pairs; 
X-ray measurements in air-dry gel show 
width 15 20 ± 0 05 millimicrona. Solu- 
tions etront^r tluin about I 3 per cent sep- 
arate into Layers, the lower spont.ancously 
doubly refracting and more concentrated 
tlian the upper. At concentrations of 
electrolytes somewhat less than are re- 
quired to precipitate the v'irtis as fibres 
or ncedlc-sh.xped paracrjstals, the solu- 
tions form clear gels that become fluid 
on sliaLing or diluting (at pU 7 and 30’ 
C). The virus is dcalrojcd by high-fre- 
quency sound radiation, by pressures i>c- 
tween COOO and SOOO kilograms jwr square 
centimeter, and by hydrogen-ion con- 
centrations above pH If or below pll 1. 
It IS relatively stable lietwccn pll 2 
and pH 8 It iv rapidly broken down In 
C M urea solutions, tn the presence of 
mltv, to low-miilccular-weiglit coropo- 
nentsdcvxmlof activity Aruilyslsof pun- 
fiedvitus earlion 47 7 per cent, hydrogen 
735 per cent, nitrogen 15 9 per cent, sul- 
fur 021 per cent, phosphorus OCO per 
cent. lip<‘id 0 OixT cent, earliohj drat e l.C 
to ? 0 per rent A rev I'cd est innte of t he 
sulfur fxintenl is 0 20 i<rr ernt, probably 
nil in cjsteine, no methionine his been 
dcleeted in the typical variety of this 
vini« The pereriitac-s of the following 
aulirtannn in the virus are lyrosineSJO, 
tryptopliane l/j,pml5nel fi, nryinine 9 0, 
plienlUxlvTiine CO. iieriiie R 1, threonine 
S3, cysteine 0 C^.alAnineS 4, a,- part Ic acid 
2C, gJaUroie and S3, Inieine & J, v.vJinr 
3*>, hurVir acid 55, and amide liitro- 
imn I**, ndlectivrly Bccnintlng for 
af«nil per rent of the total wriclit. 
Uirus f»nn.vtion rews in infcclrif 
li««iuc« in'fiirrrril m 0(nj3 molar r-xlmin 
cj»ni<lc Hduti«in, iir-ginniRg egain afier 
rrni«»valof ejsT.iJc. 
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Literature ; The literature denlmg twth 
tobacco-mosaic virus is too voluminoua to 
permit citation of more than a few repre- 
sentative publications. Allard, U. S. 
r>cpt. Agr., Bull. -50, 1924; Bawden and 
Tirie, Proc. Roy. Soc. London, Ser. B 
m, 1937, 274-320; Beale, Jour. Exp. 
ftied , S4, 1931, 463—173; Deijerinefc, Ver- 
handel. Konsnk. Aknd. V^’ctonschappcn 
te Amsterdam, 11, 6, 1898, 3-22; Grant, 
Phytopath., S 4 , 3U-S3G; HogEan, 

Jour. Agr. Res., 4I>, 1934, 1135-1142; 
Iwanon-ski, Bull. Acad. Imp. Sci. St. 
Petersburg, Scr. 4, J, IS92, 67-70; Jensen, 
Pliytopaib., 23, 1933, 9M-974; Johnson. 
Science, 64, 1926, 210 ; Ksuschc ct al., 
Naturwisa., f7, 1939, 292-299; Knight, 
Jour. Biol. Chem., J47, 1013, 663-666; 
Kunkcl, Phytopath , £4, 1034, 437-460; 
LaulTcr, Jour. Am. Chem. Soc., C6, 1944, 
118S~1104, Price, Phytopath., S$, 1933, 
749-760; Stanley, Phytopatb., S$, 1936, 
305-320; Takaliashi and Rawlms, Proc. 
Soc Exp Bioi. and Med , SO, 1932, 155- 
167 ; Vnlieau and Johnson, Kentucky Agr. 
Exp. Sta , BuU. 376, 1937; Vinson, Sci* 


!b. Umar laUci var. ditarmara H. 
voe. ct(., 22). Producing exceptionailr 
severe nuifomwlion of tomalo (oliage. 
(Ainsworth, Ann, AppU Bio!., fi, 3537 
545-S56). ' ’ 

Jc. J/armor fa6oci var. cenedgRia JI, 
(foe, cii., 23). Producing a necrotic type 
of streak disease in tomatoes (Jarretf, 
Ann. Appl. Biol., 1930,218-259). 

l d. 3{armor (abaci vsr. lelhate II. (ioc. 
eti., 24). Producing spreading necrotic 
lesions in tobacco and tomato under ex- 
perimentnl conditions (Jensen, Phyto- 
path., ^7, 1937, 69-84 ; Norval, Pbytopath 
£S, 1938. C75-6Q2). 

le. Afarmor fabait var. planlagiitis H. 
(Phytopatb., SJ, 1911, 1097), Specially 
adopted in nature for eyetemic spread ia 
fipccics of P/anlopo. This variety con- 
tains histidine (0.55 per cent) and methi- 
onine (2 per cent) not found in the type 
of the species. 


ence, €C, 1927, 357-358, Woods, Science, 
i)f, 1049, 295-296 

Strains: A great number of variant 
strains imvc been isolated both c.tperi- 
rncntally and from plants infected in 
nature. These usu-ally share n-ith the 
type variety most of the fundamental 


St. Marmar tabaa var. otjcarww n. 
(Ilftndb. Phytopatb. Viruses, 1939, 25). 
Systemic in tobacco without produciag 
obvious disease under CTperimentai coB- 
ditions (Holmes, Phytopatb., I4t 
S45-573;#U, 1936, S96-994; Jensen, Phyto- 
path., S7, 1937, 60-84). 


properties, particle size, especially width, 
stability at relatively high temperatures, 
longevity m storage, some common anti- 
gens The following have been distin- 
guished from the type, var. trulgare H. 
(foe cit , 17), by varietal mitoes: 


Ig Mermor tabaa var. H- 

(toe. cit , 26). Produces chlorotic pri- 
uinry lesions ia experimentally infected 
tobacco, but rarely becomes systemic. 
(Jensen, Phytopath., £3, 1933, 964-977; 

£7, 1937, 69-34). 


la. il/armor labaci var oucubaH. (foe 
nt , 20). A group of isolates producing 
necrotic local lesions in inoculated Icavea 
of A^icofiano si/lvcstns Spegaz. and 
Comes; useful in identifying many other 
strains of this virus which on prior ap- 
plication protect the tissues of this plant 
from tho necrotic elTects of aucuba-type 
strains (Smith, Ann. Appl. Biol., tS, 
1931, 471-493; Kunkcl, Phytopatb., £4, 
1934, 437-466). 


lb. 5/ armor tabaci vat. arium 11. (foe 
cit. 27) Necrotic lesions experiment- 
filly induced in Nicoliana elutima h. 
(SOIA NACEAE) arc rauchsimllcrtMD 
those of the type variety (Jensen, i W' 
topath.. S7, 1937. 69-84). 

li. MamoT f{il)actvac.siceflns^J‘‘Jf 
and Beecher. (Phytopatb., 

39J), Causing necrosis and shriveling 

tomato foliage. 
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2. Marmot constans McKhmcy 
(Jour. Wnsbington Acad 5cu, 34. 19>1, 
320.) From Latin con*fant, fixed. 

Ojtmuou name . Tobacco mild dark* 
green mo»a\c virus 

Hosts- 50LA/v’AC£/l£ — A'lCotior.a 
fflfluca U. Grab., tree tobacco 
Insusccptdile species. SOLAA’d- 

CnAC—LycopcTticon cscutcnlunt Mill , 
tomato C UC VRItirACnAK- 

Cucumts tatuus l..> eueumber 
Gcoprapliical distribution- I'.tanda of 
Grand Canary and Tcncriffe 
Induced disca«c In A’lcoiiano fflaaco, 
systcir.ic cbiorotie mottling 
Transmission By inoculation of ex- 
pressed juice No insect vector is 
Vnoxvn 

Tlicrn-al inactivation At about S>0*C 
m 10 minutes 

Literature McKinney, Jour iRr 
lUs SO, 1929, 557-57S, Am Jour 
Hot , ?S, iOfl, 77^773 , I’ctcrson and 
McKinney, l‘liytoi*ith., 103S, 329- 
312, Tliornbcrry and McKinney, . 
SO, 1939 . 250-200 

3 Mariner tstrictum Holmes 
(Holmes, Hindb I’liytopath Viruses, 
1039, 27; .UMSirum asfrufum Vallesu, 
niytopatb , SO, 1910, SO ) From Utm 
Oiilrtctus, limited, in reference to liost 
ranee 

(Viminoii names: Cucufbit-tno».sic 
Mru«, knell'll e«cuml>cr movuc virus 

HrM s ere run IT A cua /;-Cwcw- 

mm loJiru* I. , cucutnf>cr, C onyuno I» , 
ebcrVin . C' nrlo 1. , piclon , Ctfrvnu* rul- 
jtirii t^hnil . "atcrmclon; only cucur- 
tjitneeons plxTits lave apjx-nred to be 
su'repiitile tlius far, 

!ii«’i«rrptil)le species All tc*tcd eol- 
Ot-seeo-.s sjvcies Cl'Cl/flUtrA- 
r/‘ t/'— fi'rjomn </ioie<i I,.; Cvrurltfa 
prpo 1. , veC'-table r-.srrow. l.t'Olf- 
tf I AO.S.t/.'— /’Mirofui rvffofif 1. \ar 
Golden tlii'lcr 

Gei'ersp' Irsl di'trilmti->ii kreUnd 
Induced di'cxse Ineueumlt-r.clcsritR 
ef \nr» m d eruirplirs in yourjt leaves, 
f.dhnfd |,y sfreen iTi«-*aie incttlire.Vrjih 


blbtering and distortion of newly formed 
leaves. Plant stunted. Fruit un- 
marked or Bliglitly mottled. Diseased 
plants less obviously affected during n in- 
ter mootba. 

Transmission* By inoculation of ex- 
pmssed juice \o insect vector is 
known. 

Serological rchlionsbips : lYcak cross 
precipitin reactions and full cross-ncu. 
tciUzation reactions with tobaceo-inosaic 
virus (itfarmor fa&QcO. Tno common 
antigens postulated Preparations of vi- 
rua that Lave been inactivated by treat- 
ment with nitrous acid or X-rays arc still 
antigenic. 

Thermal inactivation * At 80 to 90* C in 
10 minutes. 

Filtembility *. Posses Pasteur-Cham- 
Ix-flaod filters Li to \/t, and membranes 
of ISO millimicrons nvemge pore diameter. 

Other properties- Viru*, Infectious in 
dilution of ICT**, is present to llie extent 
of 02 to 03 gram per liter of juice from 
diseased plants, Prepamtions show 
sheen and anisotropy of flow, indicating 
rod-shaped particles Snlution.s stronger 
than 2 J per cent eeparatc into 2 layers at 
room temperature, the lower l^ing the 
more concentrated and birefringent. 
Precipitates williammoniutn sulfate show 
needle-shaped pamcrj-glals Pedimcnla- 
lion eon-slants - 173 X lO**’ cm 
see '' dyne"' and almul 200 X 10*>* cm. 
see."* dyne"*. Virus nillistands drying 
without inactivation but nilfi l>ar11a! li>«s 
of ability to fliovT ani'ottopy of flow and 
with reduction of eemlogical activity to 
alnut half Trj-jilopLsnc content l.l 
per cent, p) cnjlalsnine 102 per cent, 
the first loner and ll e second higher than 
intol»vec»i.inos.vic virus. 

Ijlcrature* Ainvwrtth, Ann. Appl. 
Biol , f?, 1033, ?w-C7, Itswden ard Pine, 
Xaturc. tSO, JD37, 5tO-M7-, Bril. Jour 
Pap l*ath . IS, 10.37, 27^291; Knicht, 
Arch Vvrvi't , «, (Otl, 2frV-M;:; KnigU 
and FunVy, Jour. BhikCUm , liJ, 1911 

lOtt.tOHO; knee. Am. Jour, 
It. t.. ST, 1910. 53<>-5t} ; IV.re and Bye- 
Ir.ff, Nsturv. Mf. X'JZi, C'^J. 
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MANOAL OF DETERittNATIVE BACTERIOLOGY 


Strains; A distinctive strain has been 
distinguishod from the type, vur. cWoro* 
H. lloc. ciA, 27), by the varietal 

name: 

3a. Marmor astrictum. var. <rttc«6« H. 
[loc. ctl., 29). Differing from the type of 
this species by inducing a yeUow-mottl- 
ing, rather than a green-mottling, mosaic 
in cucumber {Ainsu'orth, Ann. AppL 
Biol., 22,1235, S5-G7). 


Serological relationships: Not demon- 
strated. 

Immunological relationships: Previous 
infection with bean -mosaic virus, Jl/crnor 
pftascolt, docs not protect agsicst infec- 
tioQ with this virus. 

Themil inactivation; At 90 to 95“ C, 
time not stated, probably 10 minutes. 
Other properties: irilhstands diintion 

of* — W » -• — on 


4. Mamor laesiofaclens ^umeyer and 

Harter. (Jour. Agr. Res., 07, 1943, 305.) 
From Latin faesto, sutetanlive from 
laedert, to injure, and participle from 
/accre, to make. 

Common name ; Bean-mosaic virus A ; 
southern bean mosaic virus 1. 

Hosts; LECfUjf/IJVOSAi^ — /^Aasioius 
cuigans L., bean- Experimentally, also 
Bhascofus funatus L,, sieva bean; Soja 
max Piper var. Virginia, Virginia soy 
bean. 

Insusceptible species : All tested spe- 
cies in families other than the LEGV- 
MIliOSAE. 

Geographical distribution: United 
States (I^uisiana). 

Induced disease: In bean, systemic 
chlorotic mottling in some varieties, 
localized necrosis in others; in a few 
varieties, systemic necrosis In mot- 
tling -type varieties, chlorotic mottling of 
foliage; pods marked by dark green 
blotches or shiny areas, slightly mal- 
formed, short, frequently curled at end. 
In necrotic-type varieties noth Jocalissd 
response, bearioga dominant gene lacking 
in mottling'type varieties, reddish ne- 
crotic lesions at the site of inoculation; no 
evidence of systemic spread of virus. Xn 
varieties showing systemic necrosis, pin- 
point or slightly larger necrotic primarj* 
lesions with veinal necrosis of inoculated 
leaf ; systemic veinal necrosis, distortion 
and curling of affected leaves, drooping 
at the pulvim , stem and petiole streak; 
eventual death of plant. 

Transmission : By inocukatJon of 
pressed juice. Through seeds from in- 
fected plants. 


to...... , , ■ 

Si, 1944, 61(>-512; Jour. Agr. Res., C7, 
1943, 295-300, 305~32S. 

Strains; A strain differieg from the 
type has been given the varietal name; 

4a. Marmor laestofacxens var. wmw 
Zatimcycrand Harter. (Jour. Agr. Rcj., 
OT, 134$, 305.) From Latin minor, iesser. 
Differing from the type by inducing 
formation of slightly less diffuse anj 
spreading lesions in necrotic-type bean 
leaves; also by inducing milder early 
symptoms and more severe late symptoms 
In mottling-lype beans. Pa'^scs through 

' , s 


5. Marmor lethate H. (loc. cd , SO). 


■ A' 

lattacum L., looaccu, i. . ■ 
langsdorfti Weinm.; Lycoperskon em- 
ientum Mill., tomato; Sohnum 
L. COMEOS/TAL^Asler. GERAAi' 
JCEAE'^Pflorffontum ftorlomm Bailey- 

luljorw 

L., bean. Confined to mots of these 

natural hosts except iQ tbs 

jVicoliano (abacum and fflaitno 

which lower leaves arc j 

wded; necrotic lesions 

l^r veins in these. S- 

lestattona of disease m infected 

Expenmentaliy to plants 

lies with production of localized 

esions only. 
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Geographical distribution : nngtand, 
Scotland, Australia. This virus liaa been 
found only in greenhouses. 

Induced disease: In tobacco, necroaia 
of midrib nnd larger \cina of first -dc- 
% eloped pair of leaves, between Kovem* 
her and February'. ^^rU3 also in roots 
of many healthy -looVing plants through- 
out the year. Upon artificial ir«Jculation 
of foliage, numerous siruvll brown necrotic 
local lesions are produced. Yield of virus 
from infected plant 0 02 tag per cc of ex- 
prc^cd juice, on the average. 

Transmission . Uy contamirwtion of eoU 
nith virus. No in."ect vector is known. 
Experimentally, by inoculation of ex- 
pressed juice. 

Serological reactions : Precipitates with 
homologous antiserum. No cross Trac- 
tion njih tomto bushy-stunl or tobacco- 
mowie viruses. 

Immunological rcUtlonships : Protec- 
tion tests show lack of rehationslup to 
tol)acco-mo«.aic sirus, lobacco.rlngs|»t 
aUus, lom.atn.fingspt)t virus, cucumber- 
moiiaic airus, nnd the sevcrc-clch strain 
of tolKicfOHstch virus. 

Thernud inactivation: At 90 to 92* C 
in 10 minutes. 

rdiorabilily; Average p.article diame- 
ter 20 to 30 millimicrons M determined by 
filtration through Cradocol momticanes; 
other reports give di.-imetcr as 13 to 20 
millimierona liy filimtion fit to W milli- 
mieroM by mdistlon experiments, about 
20 millimicrons from electron iniero- 
graplji). 

Other properties- Infectious alter stot- 
aC" for months in dried leases and after 
*iorvpe for luU a jesr in alrsolute ctlijl 
aleo'iol at r»)m temporaturo. Specific 
grasity lA More soluble in ammonium 
sulfate mlulmns at 0* C tluip at room 
temp>-nttirr. Comii'»ii5on. Carlion 41 S 
to t'lit t«-r rort. nitrof^n IS4 p to 16 5p«T 
cent, h)dn^n to 7 0 |«er cent, |iV"*- 
pl.nriis 1 t l<) 1 7 prr rent, lulfur l.l to 
2 0 j-rr evt.t, catl< h>dnle 7 0 l•»0 0 p»r 
ertit . 5 V to 7 0 JvT fert <3 to 5 t«T 

cent after p-'d.ng'tl didyiis at jdl 3) 
NurVi- arid cf lie nl*>« tytv 1^* 


isolated. No anisotropy of flow in solu- 
tion but crystals are birefringcnt, show- 
ing sharp extinctions parallel to, and at 
right angles to, the plane of the crystal 
when examined edge-on in a polarizing 
microscope. Sedimentation constant, 
SjB* 112 X 10"^’; inothcr preparations 
n cryatalUnc component with sedimenta- 
tion constant 130 X 10"‘* and an amor- 
phous component with sedimentation 
conatant M X 10"‘* have been reported, 
AS well a-s small amounts of a substance 
wdlliBcdimcntatjon constant 220 X lO***. 

Strains: Isolates of toliaceo-nccrosis 
virus Bcrologically distinct but not other- 
wise different from e.ach other appear to 
Imply the existence of several strains of 
this virus, or of a closely related group of 
viruses, in England. 

Literature* Pawden, Prit. Jour. Exp. 
Path, tt, 1911, W-70; Bawden ct ah, 
ibid 19 12, 31 1-32S ; Cohe n , Proc . Soe . 
Exp. Biol, and Med , 45, 1911, 1C3-1C7; 
l>ea, Nnture, I 4 S, 1010, 137-13S; Piric et 
al , P.irasitol , 50, 193S, 513-5515 Bnee, 
Am. Jour. Bol , fj, 1935, C03-C125 Am. 
Jour. Hot. 57, 1910,* 530-5115 Arch. 
Viru-sf, /. 1910, 373-350; Priee and 
WycUff, Phytopath, 55, 19'», S3-91; 
Srmth. Para-sitol , 55. 1937, 70-835 59, 
1937, SS-95; Smith and Bald, Para-sitol., 
57, 1935, 231-215; Smith and MacCle- 
tncnl, rara.-ilol , 55, 1910, 320-3.32 

5a. MannordodecahedroiiII. (toe.cil , 
30). From Greek dWflaftn/ron.dxleea- 
li»-dton 

Common imme. Tomato hushy-stunt 
xinM 

Ili»ats*«''0/.A .VAC/r.If.'— /.ycopmifon 
<»etifei»fum Mill , tomato Ex 5 >rrimenl- 
n!l)*,al«» XACf'Al’—lJjtura rlro- 

monium 1. ; .Vifelmno I, ; .V. 

IVrinw ; .V. PrlxirKr') , to- 
lixecfi; «^i>fin(;n nigrum I. l.l'GU- 
if tAOSAt'~l'fa’fo{ijt riif/iru f, , l**an, 
Vijma rin^ntii (I.) I'.ridl , 
COXtl'fi^IT at l'~Ztnnin tW^^ns Jicfj., 
(innU 

Geograj'hif-al dutributkm: Prilul, 

I*l«*« 
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Induced disease: In tomato, eomc 
primary Icsiona necrotic, ring-tike or 
spot-like, others masked, or disebsed 
only by chlorophyti retention in yellowing 
leaves. In young plants, Bystemic ne- 
crotic lesions may cause dcathj in older 
plants, growth ceases, young leaves be- 
come pale yellow ; grondng points may die, 
inducing growth of axillary buds to 
produce n bushy top ; older leaves become 
yellowed and 8ho^y some purple colora- 
tion. In tVhitc Burley tobacco, local 
necrosis only, lesions smaU, red at first, 
then white. In cowpea, reddish necrotic 
primary lesions only. 

Transmission: By inoculation of ex- 
pressed juice. Through dodder, ChscmIo 
campcstrjs Yunckcr {CONVOhVVhA- 
CEAE). Not through seeds of diseased 

plants. No insect vector is known. 

Serological relationships: A si^ciCc 
antiserum, prepared by a single intra- 
venous injection of rabbits with 2 mg of 
purified virus, gives granular, comp.act 
precipitates, serving for ciuantUativc es- 
timation of this virus, antiserum being 
used at ddutions of 1 : 200 or 1 :S00, virus 
at dilutions to ICr*. ^ 

Immunological relationslups. W»U in- 
fect plants previously invaded by tobac- 
co-mosaic virus, tomato Biwttcd-wilt 
virus, tobacco-ringspol virus, and Ber- 
ccrac-ringspot virus. 

FiUcrability: Passes membranes down 
to 40 millimicrons .average pore diameter 
Other property t Virus crj-Btah.os 
(rom solutions of anunonium sulfate M 
isotropic, rhombic doilcrahedni, rrhich 


rewetting; shrinkage reduces size to SO 
per cent of the wet dimecsions. la the 
presence of heparin, non-buefrirgenl 
prisms, rather than dodecahedra, appear. 
Sts* « 132 X 10"” cm. 8cc."‘ dyce''. 
Particle approximately spherical, 27.4 
millimicrons in diameter by X-ray meas- 
urements (average diameter by filtration 
d.a!a, H to 20 milliraierons). Solutions 
do not show' anisotropy of flow. laac- 
tiMitcd by drying. Molecular 'aeight 
8,800,000. Density 1.353. Molecular 
weight may be as high as 24,000,000 ia 
solution, but the density is then loner, 
1,28G. Analysis :carbon47 toSOpercent, 
nitrogen 15.8 to 16.4 per cent, phosphorus 
1 .3 to 1 .5 per cent , ash 1 .7 to 5 per cent, 
hydrogen 7.2 to S 2 per cent, sulfur 04 
to O.S per cent, carbohydrate 5 te 6 pcf 

Literature: Ainsworth, Jour- Mieidr/ 
Agr 45, 103C, 2C6-260 ; Bawdon and Fins, 
Nature, HI, 103S, 5J3 ; Brit. Jour. Etp 
Path., 19, iOSS, 251-203; Berwl 
Fankuchen. Jour. Gen. f J' ”1 ’ 

111-1C5, Bernal ct ah, ^ature, lit, > 
1075 ; Cohen, Jour. Biol. Chem. J ' 
553-302; Proc. Soc. E-sp. Biol, and Me . 
SI 1042, lW-105; Lauffer, Jow- 
Chem., 44, »», 

Slenley, Jour. Biol. Ctem., W W' 

4(»-i72;NeuralhoMl(>o^r, ^ 

J5S, W35, OOSi Ann. Appl- a»l . 

73ll741;Jour.Eoy.Hort.fec.,»,>» 

i Smith and Ms'CIot® , 
aM A 1911. 32l>-330t Stanley, *»■ 
Biol. Chem.. fW, 


’aSTndril revere, bly on dryingaud 

Key te the .pee.e. o/ the Wecee-Eteh Oia t» 

,e«nt.Mc to heat to be repteJ 

,Emup;demtaot«n>f*' 


Viruses 
niinutcs) 
other, if 

I. ■ 


tivplv SU6C 


of the group in tobacco. 


8 a/ormor erodens.^ 


n. Jleplaced by No. 6, not by No. S, 

nl. IteplaeeJ ^y No.Oor7itinn..atu«^beitb^^^^^^^^^^ 
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C. Marmorcrodens Holmes. (Ilolmw, 
Ilandb. Phylopalh. Viruses, IftSO, 40; 
FoltoprUis erodens ValJcau, Phytopalji., 
SO, 19J0, 825 ) Prom I^ifm frodcre, to 
erode or Rnair nu ay. 

Common name *. Tobacco.elch vinw 
Hosts ; 50//.1 j\MCJ5;/l£--Cflp»ieMn» 

/rulMcens I.., pepper ; Datura «f rnmomum 

L jJimson nced;i.yfopfrsjfonf*fuJenltt»i 
Mill., tomato, Vieotiana labacum H , to- 
tucco, Fttuma sp., petunia; 
Jiflcropbytla Xccs 

GcograpbiMl distribution: United 
States. 

Induced disease: In tohwco, ejslcmic 
mild-mottlinR cldorosis, nitJi traces of 
necrotic ctclunR; intranuclear crystalline 
inclusions and inlrveytoplasmic Rranular 
mid nmorplioua incUisions that tend to 
crystailue, forming needte-siiaped hire, 
tfingcnt bodic", 2 to 10 microns in length 
Transmission : Erperimentally, by .If!/- 
zKi pcrsicae (Sulsl, .If. eireiim/fruj 
(Iluekt ), .Ipbil rAanmi Iloycr, A /oboe 
(Scop.), ami .Varroiiphim rci (Koch) 
{APillDlDAf!), hy inoculation of ct* 
pressed juicc. 

Semlogir.al reJationsldjis; pfreipitin n* 
nrlion.s nith homologous anti«era. hut 
no ffo's-reaetions nilh tolweco-mosaic 
virus, totiacm.ring«jiot sirus, ^•otal«^- 
mottle virus, pitatnnueuln-mo^vieMms. 
pMato mild moviif virus, hyo»c)amus- 
mo«aic Mru«, jK»tato-\cin1nnding virus, 
<ir is-a mosaic s irus 

linmunoloRTcal iTlstionshij*s l’n>terl* 
tolorei) Bgsiiist »ul«M'<}uenl infrrlwvn hy 
j’.itMn %e\iitnndmR vims and l>>v>*rya- 
mu' w'n«ic \inis In niised infrriions, 
•t nupprcs'cs and n-jihees llirsc t»o 

n^-Mnsl insrinaiinn At fi.1 to 55* <; in 

10 minuirs 

Idfcnbibr) Htsw-g IV'trur C7»am- 
Ivrtland 1.J, irit I.,, fdtcr Candle 
(tihrr pmpefiif, fy'dinvntation con- 
»tant Sn* "» iro X 10 ” rn« *ec,'* d> w"*. 
t otirrnirs'ed |'rrp\rsl>.itvs alwin nm*t 
of f-i» , in fie\tm- rlmgstrd |«rH 
cle *}.'!-* 

Ijtcrs’urf tta«denand Kasdrnt.Ann 


Appl. Biol., ?8, 1911, 107-US; Pernow, 
Cornell Agr. Csp. Sta. (Itlnca), Mem. 
96, 1925; Holmes, Phjtopath , 32, 1912, 
105S-1067; Johnson, Kcntvieky Agr. Kxp 
Sta. Res. Bull. 30G, 1930. 

Strains: A distinctive severe-aj mptom 
strain, isolated from plants infected in 
nature and studied intensively, h'la been 
distinguished from the type, var. cvlgare 
II. (loc. cj'l , 40), by the varietal name: 

Ca Marmor rroctcTis var. rcrcrum 11. 
(lac cU.,4l) DifIcnng from the type bj’ 
a tendency to induce more pronounced 
necrotic clching and n greater stunting 
eflcct in infected tobacco. 

7. Marmor hyoscyaml tpec. nor. 
From *xcw Intin IIyo»eyamu$, genus 
name of plant from nhicb this virus was 
first isolated 

Common names; H>o«cyamus-mos.aie 
virus, Hy. Ill virus, Hyoscyamus-in* 
di«c.x<c virus. 

Hosts: 6iO£.4.V4CA’4f.’—f/!/o*ci/flmi/i 
niffer b., henbane rsperimentally, nl«) 
A’lfotionn (obarum !»., tobacco. 

Insuseept dde species .D UC I7ft D / T.t • 
CDAP— (’urtmiis rnfirii* l..,cucutnl>er. 

Geographical distribution, llngland. 

Induced disease . In henlcvnc, chlumtie 
clearing of vcias fidloned by jcllciw-niot- 
tlmgmos.wc 

Tran.«mi»*i<)n Ily inociilatum nf ex- 
j, rested juice to iliiulions of IfT*. Ily 
aphids. Ifj/ru* pcriifiie (.s’ul* ), If ci>. 
CMmjTcZH* (lluckt ), and .Ifocroiipbum 
•ofani/otii Ashm. (-• U pri Kocli) 
(AI'lIIDlhAf;), 

tVrologieal Tvlatioit'liips S’soral iso- 
lates of this vims give imitual croxs- 
precipitin reaeiious but no precipilation 
occurs when ant isenim iifejKtml wit b tins 
virus it mixed with eucumls'r mo^air 
virus, tnloem-elcli \irus,or jsitalo vein- 
tnnding virus 

Itnmun'JloJpe.^^ rrlatiori'hips: No im- 
munity with re«i'-ft to this vmis is in- 
duced In lolnrc,) by preveius infection 
• ilh fiiriimVr Mo*tic vims. IbtAto- 
vrinliandirg virus is unable in multiply 
In llrf* j>Te*cT,re of this virus and is rr- 
pUce,! by it, Ti>loceo.e!cb vifun pro- 
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Iccla against this virus and replaces it in 
mixed inlccUoitR. 

Thermal inactivation: At S8*’ C in 10 
minutes. 

Filtcrability; Passes Chamberland L,, 
but not L», filter candles. 

Other properties: Concentrated solu- 
tions 6hou‘ anisotropy of flow. "VleW of 
virus, I (oSmgpcrIitcrof juicccxprcBscd 
from clisca.sod tobacco plants. 

Literature : Bawdon and Ivasaanis, Ann. 
Appl. Biol., S3, 194J, J07-338; IJamillon, 
i6!'d.. IS, 1932, 350-567; Shefneld. ibid., 
?S, I03S, 781-780, IVaison and Roberts, 
Proc Roy Soc I/)ndon,Ser. n,Jf7,l<)39, 
543-57G. 

8. Marmor upsilon comb nov. (Mar^ 
mor eveumens \'nr. upsilon Holmes, toe. 
cat, 33; Wurjo/fin venalaenta Vnllcau, 
Pbytopath., SO, 3910, 823 ) Prom Crock 
name of the letter Y, sometimes used to 
denote this virus 

Common n.ames . Potato-vcinbanding 
virus, potato virus Y 

Hosts: SOLAN ACEAE-'Sotanvm tu- 
berosum L., potato, iVicotrana labacum 
h., tobacco Experjmcnt.tlly, also Ly- 
Cium barbarum L. 


Transmission: By inoculation of ei- 
pressed juice. By aphid, Wym persirae 
(Suls.); experimentally, also by Aphu 
rhamni Boyer (synonym for Aphis oh. 
brct-iato Patch) (APHIDIOAB}. 

Serological relationships: Precipitisra. 
actions with homologous antisera. Ko 
cross rcoctsoBe with (obacco-Diosaic virus, 
tobacco-etch virus, hyoscyamus-mosaic 
virua, potato-mottle virus, potato mild- 
mosaic virus, potato aucuba-mosaic virus, 
tobacco-ringspot virus, or common pea- 
mosaic virus. Reported cross reaction 
with cucumber-mosaic virus needs coa- 
firmation. 

Immunological reJationsb/ps; A mild 
strain protects against subsequent lofec- 
tion with the typical virus. This virus 
is suppressed and replaced by hyoscya- 
mus-mcsaic virus and by tobacco-etch 
virus in mixed itihci'iODa. 

Thermal inactivation: At 52* C jd 10 

minutes 

Filterability: Passes with dilEcuhy 
through Grsdocol membrane of 42 niiili- 
micron average pore diameter. 

Other properties ; Inactivated by dry- 


Gcograpiucnl distribution: England, 
France, tFmtcd Stales, Brazil. Rare in 
Scotland and pan of Ireland 
Induced disease In some potato varie- 
ties, leaf drop and necrotic slem-streak; 
m others, no signs of disease; in strll 
others, chlorotic mottling with or without 
necrosis. In combination with strains 
of the potato-mottle virtm (Marmor 
duhium), this virus causes rugose mosaic, 
a common and destructive double-virus 
disease. 


Literature: Dennis, Nature, liS, 1939, 
184; Johnson, Pbytopath., SS, 1933, 
D50-W2; Jones and Vincent, Jour. Agr. 
Res , S5, 1937, 69-79; Ivassanfs, Acfl 
Appl. Biol.> «, lfri2, 95; Koch, Pbyto- 
path., S5, 1933, 319-342; Kramer and bu- 
terscbmtdt, Arquivos Inst. Biol, bjo 
ftfculo, Brazil. 3940. 165-lSS,Sa!a^. 
Mature, tS$, 3937. 924, •Smith, 

fee Scr.B, 399, 3931, 251-2C7;Smithacd 

S;;SAn;.Appl.B.oh,fM949.58-7^ 


Key to the syeae, of the Ci.mmbeT.ma,c r.r» Group. 

Viruses relatively suseeptible to tot vires i" 

at 85 to 90“ C for complete iiractivation. Not reptoOE po 


mixed infections 

I. Infecting both dicotyledonous 

ir. Infecting dicotyledonous, but 


and xaonocotyledonous plants. 

9. jj/arfliorcuctimws 
not moaocotyledonous, plants 

10. Marmor solant. 

IJ. JUamorouewba. 

12 . Marmor vjnbellt/rrarum. 
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111. Infecting mcinocotylcdonous, but 


0. Marmot cucumerla llolmca 
(Holmes, llsndb. Phytopilli. Mruscs, 
1039, 31; Jfunaita eueummi Yallcau, 
ritylopath , SO, 1910, 823.) Trotn l<vtm 
cuevmii, cucumber. 

C<»mmon tumc . Cucumber-inos.a«c 
>inu 

llosls Very tvulc range of hoHtB among 
dicotyledonous and monocotyledonous 
plants, cueumlKf, celery, ppinacli, to- 
Imcco.nnd pepjior are sometimes teriously 
atTeete<I Overwintering hosts arc . SOL' 
A.VdC/Mf’— /’Av*a(u tufi^faiiroto Mot- 
Venue and Iludi, /* hthrophyltn JCeca 
dSC/z/^’/’/vt O.tCA'.ir— dicfrpio* syri 
acn 1. VIIYTOLACCACVAK—I’hjto 
Iccen d^cofvfrrt 1, l.AIHATAL — A'<- 
prla rotario I. I’mlnbly tliere aw aN* 
other su'etliliWe jvrrnniaU 
GeogripliifaJ distribution • l’n>l>al)l> at 
mo(t wvrUl wide 

Indarrd diso.x'o. In cufiiml»T, Cum 
m* rafirLi 1.., jelVmnh preen aystemic 
motllirg 1^-stca small, dinoTtrd, 
curled, pbuits da-orfe^i, inlcrnoitea sliott- 
enrd 1>« fruits set. Truits tnottled. 
mi»»l-s|»n. gnirg tlic diva*e tW rame 
■‘•lute pifVle •' In bbicV coupes, Vipiwi 
sinrniii (t. ) rnvH , swaU T^sb*l» W 
erotie Ival letionspaJy, No intracellular 
le>!ie* are fuitul in pUnta infected »ilb 
cueunler tn-vuc vini» 

TranimeeV-in Hy liyvuUtkm of c*- 
pre**cd juire lly apU l«, .tf>ru y<rti* 

rae U. pirvdorefoat TLeob., it. 


13. Warmor erveiftranm. 

14. Aformor brosjicae 

15. 3farmor hetae- 

16. ilarmor laetueae. 

17 . Marmor dahUae. 

18. itfermor phaitolt. 

19. Warmer fcjmntinosorum, 

20. ifarmor piti 

21. Warmer tncdi’cejinti. 

trot dicotyledonous, plants. 

22. .Warmer (ulspee. 

23. Warmer mtfe. 

21. Warmer tricfis. 

25. Hartnor tacehari. 

26. .Wormor eepae 

27. -Warmer scrlfcnrum. 

ctrevm/extis (HueVt.), .WaerostpAum sol- 
ani/ofii iVabrn , and Aphis go^sypu Glov. 
{AVIHlilDA E) ■ Througli seeds of dis- 
ca-^cd plants >n KeAinecyifw fehala 
(Mielix.)ToTr and Gray, wild cucumber, 
m Cucbmts mcle 1< , musVmclon, nnd in 
CbcurSita pepo 1/ , vegetable marrow, 
lly several species n{ dodder, Cuicuta 
califomtca Choisy, C. campetirM 
YuneVer, and C. stibinelusa Dur end 
Il.lg (COSVOLVVLAa:AE) 

Immunological relationships. Infection 
with the 15 pc and other chturotic-inut. 
tling slruas iirotccts zinnia against sub. 
sequent infection by an indicator strain 
of tins virus (var yudieii) 

Tlicmi.’vl uwclivstion At 70 to W* C 
in lOminuUs 

rilterability • I'ws IVrVcfcId W and 
N filters and collodion luernbranos of 45 
wwWtmeron aserace pore diMivtcr 

Other prTqieHifs In.sctivaled by dry- 
ingor3 to4 iLsy^’ stone*' m jmen at rmm 
teroperaturr 

literature Amsaorlb, \nn Appl. 
Hiol. J5. 193S, WT-wn, ClLsmlcrUin, 
New ZesUnd Jour Srirn<-r anci Trdi- 
»ml.^. •Mn-59.73 \-no V. Ohno, I’hdip. 
idw .\ss . t’, 19\0. 370-m, IVobttle, 
niytoprilh ,C,191C. !tVU7;U.S IVpt. 
Apr, Hull ypy, JO?), IVrdiitle and 
M'alVcr, Jour. .Vgr lies , 3 /, i'.ii 5 , l-is; 
CiUirrt, ^lo^r’^oth. C, laif,, 

11 -can, Jour .tpr. lte« , 47 , lua, f.'O- 
TOl.Jsjxrr, iTiytopatb .6, 191C, IIS-J31; 
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o, I Jio, o*.-33 ; Ivendrjck, Phytopath., Zi, 
JQS't, 820-823; Mahoney, Proc. Am. Soc. 
Hort. Sci., 355, 1935, 477-180; l>rice, 
Phytopath,, SS, 1935, 776-789; SS, 1939, 
903-905; Am. Jour. Bot., 27, 1940* 530 - 
641; Storey, Ann. Appl. Biol., £S, 1939, 
298-30S. 


ing necrosis is induced. (Brierley Phy. 
topath., £», 1939, 3; 3<J, mo, 250-237, 
Bfieriey and Doolittle, ibid., SO, im, 
171-174; Ogllvie and Gut^rman, ibid., 19, 
1929, 311-315; Price, tbtd , Pf, 1937 
561-563.) 


Strains : Various host plants seem to 
have induced specialization of cucumber- 
mosaic virus in Btrains partieulariy 
adapted to existence in their tissues. 
Several of these and certain laboratory- 
derived strains useful in technical proce- 
dures have been distinguished from the 
type, var. trufffau H. (loe. etL, 31), by 
varietal names, as follows: 

9a. Ji/orworcwcwjjjms var. commejinae 
H. (lac. cit., 35). From New I,atin 
Comme/ma, generic name of w-ced serving 
as a natural reservoir of this strain. 
Common name : Southern colery-ntosaic 
strain of cucumber-mosaic virus. Differ- 
ing from the type in severity of disease 
induced in celery and ?omc other plants. 
Transmitted by Aphis gossypii Glov,, A. 
maidts Fitch, and Pcntalonia nigro- 
nmosa Coq. (APnwIDAE). (Price. 
Phytopath , 25, 1935, 947-951; Wellman, 
ibid., Si, 1934, 695-725, 1032-1037 , 2S, 
1935, 289-308, 377-404.) 

9b Warmer cucumeris var. phascoli 
H (foccjt,36). Prom New Latin FAa- 
seolus, generic designation of Jima bean. 


9d. Wflrnior evewneris var. judici* H. 
(loc. cit,, 38). Prom Latin judfs, judge. 
Common name: Indicator strain of cu- 
cumber-raosaic virus. Differing from 
the type variety in inducing the forma- 
tion of necrotic local lesions in zinnia 
(Zinnia elegans Jacq., COlfPOSlTAE). 
Previous infection of rinnia by other 
strains of cucumber-mosaic virus in- 
hibits the formation of these necrotic 
local lesions, identifying the siniss S3 
related to each other and to the indicator 
strain. (Price, Pbytopath , S4, J934, 
743-761; 55, 1935, 776-7S9.) 

9c. Alarmor cucumens var. eignac H. 
(loc. cii., 39). From New Latio Vigna, 
gencfi'c name of cowpea. CoiansaDDsme: 
Cowpea-motthng strain of cucumber* 
mosaic virus. Differing from the tjpo 
variety in producing sj-sfemic chlorotic 
mottling, rather than reddish-brown ne- 
crotic local lesions, in Black cokjws 
N ot known in nature but derived €>;pcri- 
mentally from a mild-mottling strain of 
cucumber-mosaic rirus during sods! 
passage in cowpea. (Price, phytopatb , 
Si, 1934. 743-701 ; 25, 1935, 776-787 ) 


Common name: Lima-bean strain of cu- 
cumber-mosaic virus Differing from 
type of species in ability to cause a chlo- 
rotic mottling disease in lima bean in 
nature. (Harter, Phytopath., 2$, J936, 
94, Jour. Agr. Hes , SS, 1938, 895-905, 
McChntock, Phytopath., 7, 1917, CO.) 

9c. MarmoTCucnjnETisvax.UUifA.. (foc- 
ct4 , 37). From Latin hlinvi, lily. Oom- 
moo name : Lily-mosaiC strain of cucum- 
ber-mosaic virus Differing from th® 
type variety by ability to persist in na- 
ture in lilies, producing masked infection 
or chlorotic mottling unless »n mixture 
with Hly-symptomicss virus (Adefonrmf 
hlu), w’hen a more severe disease involv- 


10. Manaor solanl H (loc. cU > 47)- 
From New Latin So/awm, generic name 


f potato. 

Common names; Potato mtld-nw*ftic 
irtis. potato virus A. 

Hosts: SOIAA'ACSAZ-Solanum u- 
^rosum L., potato. Experimentatly, 
iso AVoh'anfl labocu/n t., tohaccoj 
nigrum L- var. nodiXorm; acU 
ol«ra stramonium L., Jimsen , 

Gcogrophtal di^tribalion. U-'fJ 

tomtic motd.ns or 
Mmc VAriolir. 1, 

Itemic necrosis in olhers (for examP 
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Optimum temperature 37*C. 
Subcutaneous and intravenous mocuia- 
tions into rabbits cause death in 3C to 4S 
hours. 

Source: Isolated from nasal eccretions 
in oicna. 

17. Pseudomonas chlorlna (PrnnUaad 
and Frankland) Lcvme and Soppeland 
{Baeillus chhrtnut G. and P. FronLland» 
Piiilos. Trans. Roy, Soc Ix)ndon, t7$, 
18S7, 274; Xlacterium efciorjnum XliguK, 
Syst. d. Bakt., S, 1000 , 471, I^vjne and 
Soppeland, Bui. No, 77, lov^a State Agri- 
cuitural College, 1926 ) From Greek, 
rhlorct, greenish yellow 
Rods 1 0.5 by 1.5 micron, occurrrng singly 
and in abort chains. Kon*motdo. Gram- 
negative. 

CcUtin stab' Cratertform hqueraction 
tilth green fluorescence Lemon jetlow 
cciiimcRt. 

Ag&r colonlcB : Circular, raised, emootU, 
amorphous, entire, becoming greenish 
yellow. 

Agar slant' Slightly raised, glistening, 
the medium hecoming hght greemah 
yellow. 

Broth' Moilcrafo turbidity Pirly 
yellow pediment No pclhclc 

Litmus milk ; IVptonircd lAitraus re 
duccd. 

Pofoto : Scant, olive green growth 
Indole formed. 

NitriUs produced from nitrates 
Sl-lrch hy<lrolyic«L 
Blood serum firjueflcd in 5 dijs 
Acid from glucose 
Aerobic, fncultitiw 
Optimum lempcraltire 23'0 
S"5)jrcc: Air. 

I‘‘. PieudomoDis oleovoran* Jxw and 
Cliindlrr. (Jour Biet , (/, ItJ}, 3»’t t 
From M, 1. ml dc^trojing 
SJw-jri rcvls, OS by O'* to I rairrons. 
♦wcurring singly and in i«'r* Motile 
Gram-negniirr 

Gebttin •t.-tli: No l«jurf^ci»'»n after 6 
weeks. 


Cebiin colonies : Up to 1 nmi in diam- 
eter, fluorescent , similar to agar colonies. 

Surface agar colonics: After 24 hours 
I to 2 ram. in diamolor, smooth, convev, 
shiny, opaque, creamy, fluorescent by 
transmitted light Cdge entire in young 
colootcs. 

Deep ngar colonies : 0 5 by 1 0 to I S 
mm , Icns-shapcd, buff-colored, not flu- 
orescent. 

Agar slant Growth raised, smooth, 
fluorescent, edge cro«c 
Broth - After 24 hours moderate turbid- 
ity with eliglit yellowish viscid sediment. 
No pcHicle or ring. 

Litmus milk • No change 
Indole not formed 
Potato: Good growth 
Nitrites arc produced from nitrates 
Slnrch is hydrolyred 
No acid from glucose, lactose, sucro»e, 
gahrtose, ^ylo«c, mannitol, snbein and 
gUerrol 

f'ljually good growth at 23* and 37*C. 
\probie 

Distinctive rlnractrr The fluorc'cent 
qu-ihiy of the roloniesi is not impnrtcfi to 
any of the artificial media u«cd. 

Siufcc Isnlnled from cutting com- 
|¥>imd (oil-waier emulsion) cirruhtmg 
III a machine shop. The oil m this 
n>mjwmnd maj tie iittUrcd n« « sole source 
of energy 

lialHiftt ProKably oil soaked soils. 
Mnmihnt m cutting compoumb 

19 Pseudcmonns fncegnR* Chester 

llloetllut /Tiiorf'crns inri>jrni/ij» Wfight. 
Memoirs Nat \rad bci . 7, 1^)^, -tVi, 
t'lie^ter, Deierminativr BartefioJoRv, 
lOtU 331 I From Latin, in. not, reyit/j. 
to think. M L unknown 
Short rn-b. with rounded cn<b, ocdir- 
neig Singh . in jsiirs and in rbain* Mo- 
tile, |«'*c«»ing n jK'hr P..ase!lom Gram- 
negatiae 

Ifclatin o.lojir* lljin, trar»;tar"n1. 
sbght)> rraniihf. liero-ning grrcnidi 
Margin unduU'e Tl e tn<- diii“i ft« sm'-s 
a blue grrrn tin ^rr«rfnre 
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1037 , 003-012; Dylistra, Phylopalh.. tS 
1030, 017-033.) . 

12. Mamot RmbelUlerarum II. (foe. 
cU., m). Prom New Latin tlmWIiferaci 
family name of plants amone niiich celery 
13 classified. 

Common name: Cclery-moasic vitua, 
iveslorn cclery-mosaic virus. ' 

Hosts 1 UMBELhIFERAE — ylpi'um 
fTCicofcns lu, celery nnd celeriac; Paucus 
carota L., carrot. ErfxnimciitaBy, also 
Anclhum j;raefoJeTi8 L., dill; Antkritcua 
cerK/aiium (L.) JIc/Tin., s.-ilad chervil; 
Carum earn L., caraway; Cortandrum 
satit'KM I.., corjaniler; Ptiroselinum hor. 
tense Iloffm , p.arsley- 
Insusccptible species: Cvcvmis $atims 
h., cucumber , and all other tested species 
not of tljo family f/wbe/lj/eroe. 
Geographical distribution : United 
States (Crtfifornm). 

Induced disease In celery, at first, 
clearing of veins in young leaves; later, 
foliage yellowed, pl.m stunted, young 
petioles ghoricned older iicliolcs hori* 
sontal, giving plant a flat appearance. 
Foliage mottled green and yellow.lealleta 
narrow, twisted or cupped; older leaves 
with some necrosis; petioles with white 
streaks or spots. In ccleriac, cfcariog of 
veins, followed by systemic chlorotic 
motthng In carrot, chlorotic spotting 
of 3'oung loaves, follooed by systemic 


aphids not able to breed on celery also 
transmit this virus. 

Thermal inactivation : At 55 to 60’ C 
in 10 minutes. 

Filterability: Passes all grades o! 
Cfaambcrland filters. 

Other properties; Virus active after 
storage at -18® C for 18 months. 

Literature; Severin and Freitag, HiU 
Birdia, tl,W3S, 403-553. 

IS. Manner cruclferanun H. (foe cit., 
CO). From New Latin Cruci/erae, family 
name of plants among which cauliflower 
is claasificd 

Common name: CauhAover-moBaie 
virus. 

Hosts: CRL/C/fJSfiAE^Broiiico ol- 
rrflcfo L., cauliflower, kale, DfUS5ej3 
sprouts, cabbage, and broccoli; R. ««- 
peslrfs L., wild yellow inastsrdi J^ol- 
tkiola tncano R. Br., annual stock. Et* 
perimcntally, also Brassieo arf^rMja 
Boiss; B. of&o llabenh., white mustard, 
B. arunsis (L.) Ktre., charlock; B. 
jmeeu Coss., leaf mustard (onestninnot 
susceptible); B. napvs L., rape; B. 
t«3t Bailey, pe*tsai ; 8. nijro Koch, black 
mustard; B. ropa L., turoip; CapJdla 
lursa-posfon's ^^edic., shepherd’s . 
Iberis amora L , rocket candytuft; f'eyt- 
diUjM salieum L., garden cress, Lwaria 
annva L., honesty; Rapfianvs raphants- 
Irum L., white cbmlock; R sofuus 1 , 


chlorotic mottling. 

Transmission- By inoculation of ex- 
pressed juice, m dilutions to 1:4000. 
No specific insect vector is known, but 11 
species of aphids capable of breeding on 
celery transmit the virus , though they do 
not long retain the poner of Iransmission 
after leaving diseased plants These vec- 
tors are Aphis opi^arcolens Essig, A 
apiiTheob , A. JeTTvginea-striata Essig, 
A. gossypii GW, A. Midd/efonii Tho- 
mas, A rumicts Linn , Catonelia cap- 
teae (Fabr.), Myzvs circvmfiefits 
(Buckt.), M. comolvvh fKalt ), HI. per- 
gjcae (Sulz.), Rhopalostphuvi mrlli/erum 

(Holies) (APHIOIDAE) Some 


Insusceptible species: ' 

CEAE—Spifiacia oUracta 
OSITAE—LactucasalivaL. CBUti- 
^RAE—Alpssvtn sajaiile b.J A. 
irjYiimim Lam.; Arabis olbida Stev, 
'.ktfsanus pvsxlUis Greene; 
ncra Coss. (JaP-anese strain; anotcer 
■ain susceptible); Chenrantktis c 
; EfusiMitiin peTojskianum Fisch ^ 

•y. ; JUsperis mafronafic L. ; 
rtfimo li. Br.; Roripa . 

sby;5tonfeyapi>"Kr^^ r ril/- 

wsanocarpus radians . ,f ,, 

TO54£-f.A/«S* f.- 

AE—Capsicumfruiescenr L. ; 
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lintish Queen). Immunity to opWd »*»- 
fcclion njth ibis virus is found in the 
varieties Ivatabdin and Kariainc. A 
combination disease, characten*cd by 
pronounced ycUow-mosaic patterns, is 
rallied by this virus in the variety Irish 
Ciiicf lam if tlie polnto-veinbandinR virus 
(.tfflrmor upjilon) is also present. In 
tobacco, experimentally, faint veinband- 
mc mosaic. 

Transmission- To potato, by tubbing 
methods of inoculation of cxpreiised juict, 
using carlmrundutn powder; to tobarco, 
by rubbinR without carliorundum By 
apliids, .Ipfcn obbrcpiafa Patch and 
-VuriMpcrsiCQf (Sulr ) [APHIDlDAr.) 

Serological relationships: No cross- 
precipitin reactions with potato aucuba- 
inoMie virus, potato-veinbandinf; virus, 
lobacco-mo«.'dc virus, tobaceo-etch virus, 
tolneeo-rinR'jnt virus, or pea mosaic 
virus. 

Immunological relationships. A feeble 
strain of this viru-s hxs Iwcn found to pro- 
tect fully Bttainst the Ijpical strain m the 
Nethcrhnds 

Thernwl iasetivation: At 50’ C m 10 
minutes. 

bitcmturc • llawden, Ann. Appl- Biol , 
55, 1035, tS7-l07; Chester, Phytopith , 
5J, 1035, Rykstra, I'hjtopith, 

S3. 1030, lO-C?; Ilan^n, Tid^skr. Phn- 
teavl, 45, l037 , 0.31-4>Sl; Murphy and 
l.iiuglir«ne, Sci. Pn>e. llo\ . Dublin 8oc , 
51. lU3fl, 410-130, Murphy and McKay, 
ibnl . ! 0 , I‘l3i, 227-2l7j Oortnijn Itotjes, 
TipNeh I’linteniiektpn, 45, iWO, 25- 
■i), SchuUx rl of . nijtopith , !7. 1937, 
VO Vf7;50, 1910,011-051. 

It Mirmor tucuba If (foe ttt,40) 

1 him New Intin .ti.rub'i, n p-nns «f 
plinl* KiMt>s ni'iUh-J fxlnRp. 

t'onin«»i naiti« Potato aiKulo 

ll^ia .It'/.'.lh'— .NoJ<Tnu*»» |u 

f I. . pitaio tix]<-ruiirnlsn>,al*> 
.tfrpjMi I. («) nifiinml*-**) , 

Tn; iir«»i /rt.Oi«tn 1, , J»*p}wr» I*Jtwr«i 
• frii»o'«iMn 1. , Jim-m •rr^l (»rtoj**frtn 
lr«»i. 1., l.ei»l«tir 


(aymptomless) ; Lycopcrsicon rjculenfum 
Mil]., tomato; Pelunfa hybrida Vilm., 
petunia (symptomless); AVcofi’ona fa- 
bactiw L., tobacco (symptomless) ;Sofa- 
numdutcamara L., bittersweet ; 5. nigrum 
L. srar. nodiflorum. 

Geographical distribution; United 
States, Great Britain, Europe. 

Induced disease: In potato, yellow 
spot# on lower leaves of some varieties; 
in the variety Irish Chieftain, brilliant 
yellow mottle over whole plant, pcrliaps 
because of simultaneous presence of po- 
tato miiti-moaaie virus in this variety. 
Necrosis of the cortev and of the pith in 
tubers in many varieties. 

Transmission: By inoculation of ex- 
pressed juice Probably by aphid, J/y- 
2 u< persiroe (Sul*.) (/tP/f/O/D/lE). 

Serok^cal relationabips ; No precipitin 
crosa.rcactions with potato mild-mosaic 
virus, pot.ito.veinbandmg virus, tobacco- 
mosaic virus, tobaceo-cteh virus, tobacco. 
rinp»pot virus, or pea-mosaic virus. 
Precipitin cross-reactions with the 
Caaida-streak strain of potato aueuba* 
mosaic virus. 

Thermal inactivation- At CS to CS* C 
in 10 minutes. 

niterability : Paji-ies Pasteur-Cliam- 
Ix-rlind h, filler, but not lo or L». 

I-Ucraturc. Chester, Phytopatii., tS, 
1935, CSf,-70l; 57, 1037, 9aH)l2; Clinch, 
Ijei Proc. Hoy. Dublin Foe., 55, 1911, 
n>-U5. Clinch cl al .iti.f ,5/, 1930. 431- 
4IS; Dyki-tm, PJi>lr>{nth , 53. 10.30,017- 
033. 

Finwns- One sinm ditTcnnK from the 
tjp" Kvs Iv-en given a varietal n.ime ; 

tla .Ifarmvr aucv&o var. eanaiifnte 
llhwVnnd Price (Phyloiwth. SO, VtO, 
HI ) I'rom rominnii h.ime of strain. 

ftnmnwnamir -CnfMiU rtreak* train of 
liitato nueulA mn*iie virus DifTcring 
from the tj-pc variety by tendency to 
pn>Jiier neen>*i«in»tem.s, veinji,fM.i{o!cs, 
and Iravrs jind af»o, alout 2 months after 
Ijrvetl, in pith of lulprr, rr;w-<iv31y at 
■trhi eml. (Cl ester, niytopath , 57, 
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under idcnUcal 


• I I. circumstances. More I'iterature ; Boning, rof^cb, Geb Pflan 

^0A .5™edcd t0Bh0,v c«rt,^alWe,. «„U. u. Immun. Ptazemcich s m' 

Lileraturo : Ctemlerlam, New Zealand 8M2S; Cent, f. Balt., 11 Abt 71 1927 
Jenr.AEr..5S,W30,321-330;NewZeaIand -ISlMSriOmtia and Minn, 

Sa ri"”? I*®' See. BW„ Paria, 118, 1935, 379-3S1; 

r ; Phytepalh,, S3, 1933, 44W71 


1930, 2G3~270; Gardner and Ivcndrick, 
ibid., S2, 1921 , 323-121 ; Hoggan and Jolm- 
son, Bhylopath., SB, 1035, OlO^U j Lareon 
and ^Yalkc^, Jour. Agr. Res., SO, 1939, 
3G7-392;C5, 3941, 475-491 ; SchulU, Jour. 
Agr. Res., 2S, 1921, 173-178; Smith, Ann. 
Appl. Biol., SZ, 1935, 239-242; Tompkins, 
Jour. Agr. Res., ST, 1938, SSHIOS; Si, 
1939, G3-77; TompUna ct al., <Wd., £7, 
J93S, 929-943. 


Jones, IVaahinglon Agr. Exp Sta Bull. 
250, 1931; Lind, Tidsskr. Planteavl, S2, 
1915, 444-457; Robbins, Phytopath , U, 
1921, 349-365; Schmidt, Ber. Deutsi'h. 
Bot. Gcs., 45, 1927, 59S-601. 

16. Marmor lactacae U. (loc. cil., 84). 
Trom lAlin hetuca, lettuce. 

Common name: Lettuce-tnosaic virus. 

Hosts; COMPOS ITAE^Lactuca «a- 
tica L., lettuce; Senecio vulgaris 1, 
groundsel. Experimentally, also COM 
POSlTAE-^Sonchus asper IMm, 
prickly aow-tUistlc. LEGUHIflOSAE 
'—Lathynis odorafus L., sweet pea, 
tativxivi L., pea. 

Insusceptible species : COMPOSITAE 
■^Senthus olcTOceus L , S. anensis h , 
Tarcracum oftcinais iVeb., Cardws ar- 
rensis Curt. CEUdFERAE^Brai- 


15. Marraor betae II. (loc. cU., 72). 

From Ijatin fccio, beet. 

Common n.sme : Sugar-beet mosaic 
virus. 

Hosts: CUENOPODrACEAE-^Deta 
vulgaris L , beet; Spwacia clcracea L., 
spinach. 

Geographical distribution: France, 

Denmark, Germany, Sneden, United 
States, England. 

Induced disease: In beet, discrete 
ycllotvish secondary lesions or clearing of 
veins on young leaves, followed by chlo- 
rotic mottling of newly formed leaves. 

Darkening of vascular tissue. Leaves 
bend back near tips, which sometimes 
die. Intracellular bodies formed. In 
spinach, 0 to 21 days after infection, 
chlorotic ficcks on young leaves. Plant 
stunted, outer leaves killed, dying from 
their tips back. Centerof plant survives 
for a time, but finally dies. 

Transmission- By inoculation of ex- 
pressed juice, in dilutions to KTA % pccssou 
nphids, Myztii perslcuc (Suit), Aph» „[ poodered 

nmim Unn., nnd perhaps Maaosirhum eulpliitc “"f “J” pOTi- 

.danilAn Ashm. (- U. jc. Koch) ' ^ 

{APUIDIOAE). No seed tronsnus- 
Bion. ^ 

Thermal inactivation ; At 55 to 60 C 
in 10 minutes. 

Other properties : Inactivated by 
standing in expressed juice for 24 to 4S 
hours at about 70“ F • 


stramonium L. 

Geographical distribution: ITaitea 
States, England, Germany, Bermuda 
Induced disease* In lettuce vari&tiMi 
cloatittR of vein'- followed by systemic 

chlorotic mottling, dwarfingand defective 

hearting, sometimes by scorching e ^ 
edges, vein necrosis or necrotic flecking 
between veins. 

Transmission: By inoculation 


pressed juice, m dilations to 


BuJpmiesoiuuouu»>,A., - . . 

oariKTuudum. By aphids, ^ * 

cm <Suk.) and ,ltezOTip«a>» " 

iCodp.lnr'«i?hrvodi^-d- 

borne virus is the most important »or 
of primary inoculnni in “P""®; jq. c 
Thermal inactivation. At w ro 
m 10 minutes. 
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«icon esevlcnlum Mill.; L. pmpinelbfot~ 
turn Mill.; A'lcolmna j?I«tino30 L.; N. 
Inngsdorfii Wcinm.; N. taJiacum L, vars. 
TurWisli and White Burley. TROPAE- 
OLACCAE—Tropaeolum mojua Ij. 
UMllELUFEnAE—Apium gratto- 
Um li. 

Geographical distribution • United 
States, England. 

Induced disease: In caulifloaer, clear- 
ing of vcias, followed by mild cMorotie 
mottling, veins usually banded with dark 
green, necrotic flochs later in chlorotic 
areas Midrib curwd, lca\c3 distorted, 
riant stunted; terminal head or curd 
dwarfed. Rolanaecous plants appear to 
Ijc immune, a point of dlatinctionhetween 
this virus and turnip-mo"aic virus, Jf ar- 
mor Ifraiiicoe. 

Transmission: By inoculation of «t* 
pressed jiileo, using carborundum pow- 
der By many aphid species, Rrctttoryne 
6ra<iiea< (Linn ), cablnge aphid; Rhopa- 
loitphum pjcudolraiticoe Davis, false 
esblnge aphid, .l/yrtii pcriteee (SuU ), 
|)C.sr1i aphid; dpliii (rreuofens Efi«ig, 
celery leaf aplinl ; <l . apigrartoltM Essig, 
celery aphid, A. Thomas, 

engeron mol aphid; A Glov , 

cotton aphiil , Corarirfln coprroc (Fabr ). 
)cllo» willow aphid, .Ifyru* cireum^Irrui 
(Buekt ),iily aphid; /fL>paIoiiphi(m mrl- 
fi/rrnm (llottcs), honeysuckle aphid 
(A/'////>//Mh'). Koseed lran«nugsion 

Thermal inaetivalinn" \l 75* C in 10 
minutes. 

I.iteratiirr Cnhlwell and rrenliec, 
.\na Appl Biol.. f3. 1912, 300-373,374- 
379, Itsahnsand TiimjiVins, I’hytojnth , 
ti. JM>, 1147 TompVins, Jour 

\gr lies ,i3,m7.3.3-4C 

U. Marmor btssstese II (II., for 
cit , 70. Jfermer j-afft.i'o/ir II., lor. f»l , 
7t ) I mm New IaIid, /fraJiiro, jmnrnc 
f Mnc « ( turnip 

I « r r-anw . T urnip iwwale virus 

ii-*» cnvcirrRAE-^rrsimm 

rap-i L , liirnp, It raptlrtinira Mill , 
i*T\V- cr tutalrvca; /f napv* 1. , rape; fl. 


nijp-o (B.) Koch, black mustard; D. otcr. 
aeea L, cabbage; Arrnoracia riMli'cana 
Gaertn., horse-radish; CAeiranfAas cAcin' 
L , wallflower; .Vadhiofa incono B. Br., 
stock; iSinopis aI6o L., white mustard, 
nxpcrimcntalty, also CRUCIFCRAE~- 
Berleroa tncano (L ) DC ; Brosn’ea alba 
Rabcnh., white mustard; B. orrensts 
(L.) Ktie.; B-cAincnsu L., Chinese cab- 
bage; B. juncea (L ) Coss.; Capselta 
bursa-paslorts (L ) Medic.; Cardomine 
htlerophylla (Torst. f ) 0. E. SchulU; 
CAcironfAus alltontt Ilort ; Coronopus 
didymus Smith; Beaperti malrcnalia L ; 
Lcpidium ruderalr L ; L. aalivum L , L. 
iirginicum L ; .Vorlurlium ojjurinflfc U. 
Br ; Netlia pantculata (L ) Desv ; Bodi- 
cufa poturtris (L ) Mocnch ; TfapAaniij 
saftrus L.; Sirymbrium altissimum L.; 
S oJTietvale (L ) Scop ; Thlaapt anense 
I. CI/E4y0r0DIACL\lE—Bcla ruf. 
i;oni L.; Bpmocto oleratfa L , sp>n.ach. 
CO.UrOSITAl'-^Colentlulacfienialis L. 
Iftnnto rfrjona Jacf; RAXUXCUEA- 
CEAE'—Bflphtntumojaetth iSOLAAM* 
CBAf’— Lyropmifon pimpinr!|i/oIium 
MiU , .Vifoliono biBcforii 8 Wats.; iV 
gfufinora 1. , .V fonjidor/li Weinm , .Y 
rrpcftdo Wilid , A', riistica L ; A'. <vfer<- 
ln$ Speg. and Comes; A*, latacum L, 
tolncco, rctunm h'jbndit Vilm 

Geographical distribution United 
fil.stes, EngUnd, New Z''aland 

Induced disease In turnip, systemic 
rhloroiie mottling; pi ints stunted. lea\cs 
distorted In toliacco, espcnmentally, 
elwraelcnviic nnemtic primary legions 
only 

Trsnsmi'sion B/ irwcuUtion of c»- 
pressed Juice fly r.shlnge aphid, //rrri. 
corgne f/ra*$ifae {Unn ), and by the 
liesrli aphid, Myzut prritcae (8uU.) 

Tl>erm.d imvclivation: .\t 51* C in lO 
minutes 

Ftrains .V mr.iidcrahle number of 
•traits of this Tinn appear to occur in 
nature, (>ul tl/iw' iLai ijv-c lecn itu licj 
efun irrn roniidcrrd as dirtinct 
vitu«es ard not cnnpartd with ea-’h otler 



1180 


MANUAL OF DETEIttflNATIVE nACTEIHOLOGY 


ally, also Ciccr arictmum L.j Desmodmw 
canotfensc (L.) DC.; Lathyrva $aCiinis L., 
grass pea; Liipi’niis u/ius L., white lupine; 
L. anguslijolius, blue lupine; L. denst- 
Jlorus Denth.j L. harlwgn Lindl.; L. na. 
nus Dougl.; Medfcago arabica Huds., 
spoUed bur clover; M. hispida Gaertn., 

oothod bur clover; ^Jeli}otua olbo Dear,, 
white sweet clover ; M . indica AU., annual 
yellow sweet clover; M. oficinalia (L,) 
Lam., yellow sweet clover; PAoscolus 
acult/oUus Gtay, tepory bean ; P. puigoria 
L., bean; Tri/olium agrarium L.; T’.coro- 
Imianum Miclix.; T. dubium Siblh.; T. 
glomerotum L , cluster clover; T. Ay- 
Ariduwi L., alsifce clover; T. t'ncarnatum 
L., crimEon clover; T. procumhens h.; T. 
rejlexum L.j 7". suaucolcnt, Persian 
clover; Ptcia aotiva L., common vetch. 

Insusceptible apccica: Afi tested spe- 
cies in families other than the Legum- 
inosac. 

Geographical distribution: United 
States, British Isles, Europe, New 
Zealand. 

Induced disease: In pea, clearing of 
veins in young leaves, followed by chloro- 
sis of newly formed leaves, stunting of 
plant, and systemic chlorotic mottling. 
In sweet p«a, systemte chhwsis and 
chlorotic mottling, flower colors broken 
In lupine, necrotic streak on one aide of 
stem, stunting of plant and bending of 
growing point to injured side- Plant 
soon wilts and dies. In Vtcia /c6o, mot- 


Thcrmal inactivation: At 60" C in 10 
minutes. 

liiterature: Chester, Phytopath , IS, 

1935, 6S6-701; Doolittle and Jones, ibid, 
15, 1925,763-772 ; Johnson and Jones, Jour. 
Agr. Res., H, 1937. 629-638; McMTiorter, 
Phytopath., SI, im, 760-781; Macghr 
and Pierce, ibtd., £7, 1937, 710-721; Os- 
born, ibid., £7, 1937 , 589-603; Pjerce, 
Jour. Agr. Res., SI, 1935, 1917-1939; 
Spierenburg, Tijdschr. Plantenz., 4S, 

1936, 71^76; Zaumeyer and Wade, Jour 
Agr. Res., 55, 1936,161-185. 

20. Manner plsl H. (loe. cit , 90). 
From Latin ptsum, pea. 

Common name: Pea enation-iaosaic 
virus. 

Hosts: LEOUMINOSAE-Pism w- 
(ipurt L., pea ; Viefa faba L , bread besa 
Experimentally, also Lalhyrua odoralt/t 
L., sweet pea; Soja max (L.) Piper, eoy 
bean; Tri/c!ivm {neamaium h., crimson 
clover. 

Insusceptible species: EEOUMJEO- 
SAE'^Araehu bypogaea L., peanut, 
Medteago tain a L., alfalfa ; J/eWotus ol^a 
Dear., white sweet clover; JA c^ci/iclit 
(L.) Lam., yellow sweet clover; Eiasec- 
Jus aureus Roxb., njung bean; P> wlgaris 
L., bean ; TTiSolium hyhridum h , atsike 
clover; T. pratense h., red clover; T- 
repens L., white Dutch clover. SOL- 
A NACEAE—Eycopersicon eseulentm 
Mill., tomato; Solanum {u6crosuct L, 


tied leaves contain characteristic iso- 
metric crystals in bosl-ccll nuclei (espe- 
cially vithin nucleoli) as well as in cell 
cytoplasm 

Transmission By inoculation of ex- 
pressed juice, with ease. By aphids, 
ilfacrosipAum pisi Italt., M- solanifoKt 
Ashm (“ Af. get Koch), and Aphts 
rumicis Linn {APIIIDJDAE)- Not 
transmitted through seed. 

Serological relationships: Specific pre- 
cipitin reactions differentiate this virus 
from tobacco-mosaic virus, tobacco-etch 
virus, potato-mottle virus, potato miW- 
moeaic virus, potato aucuba -mosaic virus, 
and tobacco-ringspot virus 


icographical distribution: United 
tea, perhaps Germany, 
nduced disease: In peas, systemic 
jrotic mottling; m some varieties. i» 
lerman, occa-^onal necrotic spots an 
serous enations on lower surfaces o 
res. Pods distorted. In broad 
iemic chlorotic spotting and stnpmg 
eaves. In sweet pea and soy 
^mentally, syatcraic chlorotic mo 

rammission: By imeuhtion o! «' 

seel ;mce, using 

ily Iren, apliid-inocnbted P'“'' * 

I mocbaiikaUy-inocuhted P 



FAinLY StAnMORACE.\E 


1179 


FiUcrability : Fftila to pass I/i Pasteut- 
CbambcrHnd filler. 

lAlcmlvire j\lriav.-OTtli aod O^lvic, 
Ann AppI Hiol., Sff, 1930, 271}'207; Jaj?- 
pet, 3onr. Ag^r. Tics., 20, W2l, 737-7-10; 
Ncnkall. Phytopath., IS, 1923, IM-IOG. 

17. Marmor dahltae II. (foe et( , 85). 
From New I^tm DaWm, generic name of 
host plant. 

Common ruame : Dahlia-mosiuc virus. 
Hosts: COUrOS/rAi:—Dafina p.n- 
nnja Cav , ihlilh. Psperimcntally, also 
I) imperialit Ilneil.; U. Tnaronii Sallord. 

Cco{:niphic.al distribution: United 
States, Holland, Germany, Lngland 
Induced iliseasc ; In intolerant varieties 
of iWilia, chlorotic mottlinR of fohape, 
leaf distortion, dwarfing of nil stems and 
of roots, oefnsion.ally necrotic strealingof 
midveins In tolerant varieties, incon* 
spitunua cTiViroVve mottVing or nmVed 
symptonw 

Tran*tni8sion . Hy npliid, .Kyrus per*i-> 
cne (PuU.) (APfffPfOAK). By graft- 
«nR Not by inoculation of e-rpre«scd 
jtiiee Not thiutigli soil Not through 
seeds from <li*easeil plants 
f.Uerature Bnerley, Am. Dahlia Sic. 
Bull ,St 9, No &T, l'J3.1iC>intrih Boyce 
Thomi’*'m In»t . S, 1933. 235-2^1; Cold- 
stem. Bull Torrvy Bot. Clith, Si. 1927, 
2‘;V-2'n 

IS Marmor pbaseoU H (foe. ct( , 87) 
From New lotin ffiairofu*, generic name 
of l-caii 

(\mimoTi mime Uc.an nwiasie virus 
H'»*t» /J.f/f'U/AO.SM/:— /’Aoseofwt 

rt.Jj-irii t. , Is-vTi F.vjirrimentally, #l*o 
('Kct«(ibj« rtciilt/clius Cray var btfi/tdiwt 
Freem , /* oufru« Itovh , /' rnfcfiralH* 
Itnxh , /' fiifl/ifu* I,., i,f$pri{(Za ttrmtt 
vlliiinh I and Am , , 

V sojitn 1. .spring vrteh 
Insu-erptlble sj-^.rs I.IGlMlSih 
.s.tf- /'unei l-lflivei I,, gsivlen |iri, 
ft 'rutu* 1. .swrei jies 
tV' Vr»p*.ievl d.illlh llpifi WuthI will". 
««1 efrler Iwsf.s #*r gOiWO. 

In bi's-d d ; In le-an, f.nV W-avr* 


to be affected are crinUed, stiff, chloro- 
tic; later leaves show chlorotic mottling; 
leaf margina often rolled down. Opti- 
mum temperature for expression of dis- 
ease, 20 to 2S* C, partial mashing at 28 to 
32* C, complete masking at 12 to 18* C. 

Transmission: By inoculation of ex- 
pressed juice in dilutions to 1 : 1003, using 
carborundum or other abrasive powder. 
By aphids, Apfus rumicfs Linn., 3/acro- 
tiphum (■« Hhnoia) iolaniJoUi Ashm., 
.tf. pisj ICalt., Aphis ffossypn GIov., A. 
mcdicdginis Koch, A. spiraecola, Brrci- 
coryne trassicae (Linn.), //yalopfcnxs 
alnpficts Linn., .Uacreriphum ombrosiae 
Tlios , fJAopafosi'pAum picudofirossiVae 
Davis, and .Uyru* persteae (Sulz.) 
(AP/f/D/DAE). In beans, there is 
seed transmission to 30 to 50 per cent of 
plants grown from infected parents; 
pollen from infected plants is aiid to 
transtnvV Vitus. 

Thermal inactivTition . At 50 to 55* C In 
iO minutes. 

Literature. Fajardo, Phytopath., fO, 
1030, 4C9-191. 8.83-S8SJ Murphy, ibid., 
SO, iotO, 779-7Si; Murphy and Pierce, 
«5id . tS. 1938, 27l>-273; Parker, Jour, 
•tgr Hes .^.^lD30,K^S-015^Ple^te,^hy• 
!opvlh.,S4, 193t, 87-11.5, Jour. Agr. lies., 
40. I93t, 1S3-18S; Bt, 1935. lOU-lO^J; 
llcddick, II Congr. Intern. I’ath Comp., 
1931, .%3-3G0; Itrddich and Stewart, 
lliytojwth , 8, J91S, 5.30-531; Bicliards 
and Burlliolder, Phytopath., 3S, 1913, 
1215-1210; lYado and Andrus, Jour Agr. 
Ues . es, 1911, 3v9-yi3; TVail** and 7~au- 
mejer. U S Dept Agr , Circ WJO, 193S; 
WalVer and Jolivrtie, I'hjtojialh., S3, 
ion, 778-7SS, SLaiimeycr and Kearnv. 
i5id , M, 10 V>, Olt-GJl , 7_auiw'yrr and 
VV«ila,J.iiir .\gr lies ,«/, m'., 715-719. 

I'J Marmor legumlnotanim II. (foe. 
nt ,V)) From New l«iin l^g'tfninmaf, 
family turoe of pps 

Cntrrnnti name ; IVv mosaic Tints. 

»4->r<it\i% L , »wprl |v-a; /'iiwn ssfirK'n 
1. Tn/elivnproJrnirL .rvdckiTrr; 
Vtcm/6'-ai,.,broa«lli>-in. V.xperiment. 
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446). From New Latin Solanujn, gen- 
eric name of potato. 

Common name . Potato-calico strain of 
alfalfa-mosaic virus. Differing from the 
type by inducing n more severe dis^e in 
potato, in whicli it ia commonly found in 
nature. (Price and Black, Pbytopath., 
30, 1940, 444-447; Dykstra, ibid., 29, 1939, 
917-933; Porter, Potato Assoe. Amer. 
Proc-, 18, 1931, 65-69; Hilgardia, 0, 1931, 
277-294; 9, 1935, 383-394.) 


22. Marmor tullpae H. (loc, cil., 52). 
From New Latin TuUpa, generic name of 
tulip. 

Common name : Tulip colot-adding 
virus. 

Hosts: LILIACEAE-Tvlipogesneri- 
ana L., garden tulip; T. eichleri Rcgcl; 
T. greigi'Reefi]. 

Insusceptible species; AMARVLLI- 
DACEAE-^Narctesus sp., narcissus. 
miDACEAE-'Iru germanica L., iris. 
LILIACEAE^AUium cepa L., onion. 
SOLAN ACE AE^NiCoUana iabacumL., 


tobacco. 

Geographical distribution: Wherever 
hybrid tulips arc grown. 

Induced disease* In tulip, no obvious 
effect on leaves but dark striping of flower 
by pigment intensification. Little inter- 
ference with growth of plant. No intra- 
cellular bodies. 

Transmission; By hypodermic infec- 
tions of expressed juice lu dilutions to 
l(r‘. By aphids, ilfpzus persicae (Sulz ), 
Macrosiphum $olanifolii Ashm. (*= 'If- 
gei Koch, llUnota solantfoln Ashra ), 
Aphis (= AnwrapAts) iulcpae B. de 
Fonsc. (on bulbs), and perhaps 'Vacrwi- 
pfivm pelargomi Kalt (AP/nP/PAE) 
Not through seeds from diseased plants- 

Thermal mactivaUon * At 65 to 70 O m 


10 minutes. , 

Literature; Hughes, Ann. Appj- BwL, 

IS 1931 16-29; 2/, 1934, 112-119, Me- 

Alltel; Phyt;pa.'h.. 

(Abst.); SS, 1935, S98 (Abst.); Ann. 
Appl.Biol.,*5, 1938,2S!-2ro. 


23. Marmor mite H. (loc. eft., 53). 
From Latin milis, mild. 

Common name : Lily Iatcnt-ir.osaio 
virus. 

Hosts :LIL1 ACE AE—Liliumamabile; 
L. auraium Lindl.; L. canadense L.; L. 
candfdum L ; L. cernuum; L. cAolccdom- 
c«m L.; L. croceuvi Chaix ; L. damoffMc; 
L. eUgans Tbunb.; L. /ormosontim 
Stapf.; L. giganieum; L. Aenryi Baker; i. 
IcvcontAum; L. fongiyiorum Thunh.; L 
myrtophyllumf L, pnmilum; L. regeie 
Wils.; L. sargenliac Wils.; L. speciojum 
Thunb.; L. superhum L.; L. fesfaccum 
Lindl-; L. Jigrmutn Ker; L. um6cila<unt 
Ilort.; L. wallflcei; Tvlipa gesnertanah, 
garden tulip; T. elusiana Vent.; T. fini- 
/oltoBegel. 

Insusceptible species : LILIACEAE 
Allium cepa L., onion; Z-tlium kansom 

Lcichtl. IRIDACEAE-^Irisgermanica 

L„ iris. SOLA NACEAE-Nicolma is- 
baeum L., tobacco. 

Geographical distribution’ BTiercycr 
lilies and tulips are cultivated. 

Induced disease ; In Easter hly.nwkea 
symptoms or systemic clilorotic moHm, 
in cither case without necrotic fleckiag. 
In tulip, systemic chlorotic motthog i 
foliage and flower "breaking" (color «• 
movaJ. except in a few varieties 
color intensification occurs jnstead)- in 
tracellular bodies characterire mvadcci 

Transmission . By inoculation of 
Dressed juice (rubbing surface of leaves). 
Kh ilynndtuhp. 

,„f„n5nfdnrn.an.bn!b,c 

aphids. ® w 

stpkum tolamjohi Ashm. ^ .-L 

B. de Fonsc. 

through eesds from ? 

^rh7ims.l inactivation: At B ° 

in 10 minutes. „ 

Litcmtnre : Pl.yl»- 

Bulgarie, 2, 1923, 51-6 , «« ' ^ 

path., a, 1939, 3 (Atat.)l 
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Infective in dilutions tolO~*. Byaphida, 
il/cerosipAum pisi Kalt. and W. <ofanu 
/of«i Aslim. (*» .1/. get Koch) (APIll- 
DWAV), with incubation periods of 
alKUit 12 lioura before tire insects can 
infect Not tiirou;:h seeds from diseased 
plants 

Thermal inactivation: At GG’ C in 10 
minutes 

Literature • BGiiinR.rorsch. Gcb. Pflan- 
zenVr u Immun Pflanscnroich, 4, 1927, 
•13-111, Johnson and Jones, Jour. Ap* 
Res , 5i, 1037. G29-C3S; I/irinR ct al , 
Proe Foe Lxp, Bioi and ^led 35, 193S, 
230-211; Osborn. Phytopath , !S, 1935, 
100-177 , SS, 193S, 710-751,923-93 1 , Pierce. 
Jour Art Res., St, 1935, 1017-1(09. 
Snyder, PUjtopath., Si, 1931, 7&-S0; 
Stubbs, ilud., S7, 1037,212-200 

21 Marmor Tnedleaslnis II (foe ei( . 
01) Pmtn Kew Ifttln .Iftdicnjo, Renene 
name of alfalfa (lucerne). 

(’ummon name AUivlfa-mo«aic virus 
1 lusts u:a L'MIXOSA n-^Mtdttago 
rniun L , alfalfa (lucerne) SOt.AKA- 
CfLlR- »^olanufn liibcrorum L, potato 
flstsTiinentaily, aKi tran«m»«stblc to 
man> rjiecios of diontyledonnu.s pHnl* 
(aiimnuinrcd by Price, Am Jour Rot . 
f?, PilO, S3f> 511) incimliiiK CUCUUni- 
TACK.tR- OnenTni’s rotirin L . euciiin- 
lier ('(Jlf /'O.SfTAf-— ^innjfl tUytnt 
Jar<i , tiniua l.F.GVM I SOSAi:— 
/’fioirefui riiljarii L , liean, 7'r»/oIiuei 
irrorti/ilun I, , frinwu cloarf FOL 
A V ACf.t f‘— Cnpiieum Jrulncenii I. . 
pepl’^r, l.yropfr$if<'n neultnlun Mill . 

tojnsfo, NirtitiarKi ('l^rt<•urn 1. , tolnefi) 

{'.•'ifrapiiicsl di^tributinn Umteil 
Mstrs 

Ird'ii-ril In nlfslfs, syrtrroir 

eh! ’n’tir in'ittlin,;. tendms to In* nMsled 
ftt iu,.r« In l«-an, Inrist \arietirs) 
»nvsll i.eeniiie primary lr«>',n«, rri!i)t«h 
tm'wn «t {■rnplrry No Komdary le- 
S'n.e Iran aarKtl'-s »l/ow tvi 
lMi>n« alter ir^icuUtton, one of ll,^*«*, 
I’.eliip^r Itocirn. {••••r-sw-i i»-u itrmlnaM 
ff r-r* ritl f «t,ich w ill eonlrr thU typ** 

t' In t'lln'en. «bile tyrT>tie 


flecLs, small rings and ares on inoculated 
Icaacs, later, systemic mottling, followed 
by production of necrotic oak-leaf pat* 
ternajvirus content ra.ay be low in plants 
long ^scased, especially in summer 

Transmission: By inoculation of ex- 
pressed juice By aphids, Ifacrosi'pfmrn 
pi«i Ivalt. (for typical strain) and M. 
totantfoUi Ashm. (for potato-calico 
atrain) {APIIIDIDAE) Not through 
seeds from diseased plants. 

Immunological relationships; Resis- 
tance to auperinfcction with the typo of 
this virus IS conferred by earlier infection 
with potato-calico virus (now considered 
a related strain but earlier regarded o-s 
distinct), but not by earlier infection 
with jwtalo-mottle sirus, encumljcr- 
mo«aic virus, or the CsnaiLa streak stmin 
of potato niicufn-mos-aic virus. 

Tliermal inactivation - At M to 70* C in 
10 minutes 

Other pmjicrtles Fedimcntalion con- 
stant. 739 ± 52 X lO*” em per see. 
in a unit cenlrifuril field Specific 
solume OC73 r.iriielea sphencnl or 
nearly n> Dnmeier ICS millimicrons, 
weight 21 X 10* times lijdrvgen unit 
l«oelectric j«>tnl alsuit pll -1 C. Inacti- 
vated and. mom slowly, liydnilyied by 
trypsin 

LUernture; BheV and Price, Pliyto* 
path ,59, 1910, 411-117, Jrfiuller and Rois, 
Jour \ni Clicni F»k; ,C?, 1910,3290-3390, 
IVrec. Phjtojnth, ?4. 1031, fs7-ll5; 
IVire. \ni Jour IW . 1910,535-511; 

U<v». Pliylopatb . 51, 1911, 391-110, 410- 
420, Wade and Z.sujne>er, Jour. .\n». ,‘vx*. 
\gtt»ti , SJ, 1910, 127-131, Z-suniejer, 
JuuT .Vgr Res .59, I'ns. ?i:-77.’. 

Flrains .\i lei*t oni* strain of nlfsffs- 
nio*aie sinis ass formerly cousidrrnl as 
an iiuh-prndent xirus. rsu'ir.g a «Ii*iss/* 
Lisiwn a* rslim m pits'o Ii h.-u now 
f«'<*n giwn tsfKfsl fsnk and distin- 
cui*!,ril from It" tyj*', ssr t/piVum 
lUiek an-l Price {PliTlcipnh . *9. I'MO, 
4<r,J l.y the Adtia ,ns i.smr . 

2U Iforrinr rrc.fifrtj «i» ».,r 
ISUck and Price {n).»lojal)t . SO, 1919, 
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Other properties: Active after stomm 
27 days at —G® C. 

Literature: Brandes, Jour. Agr. Reg 
19, 1920, 121-138, 517-522; £4, 1923, 247- 
262; Desai, Current Science, S, 1935, 18; 
Forbes and Mills, Fhytopath., SS, 1943, 
713-718; Ingram and Summers, Jour- 
Agr- Res., 62, 1936 , 879-888; Kunkel, 
Bull. Exp. Sta. Hawaiian Sugar Planters’ 
Assoc., Bot. Ser., S, 1924, 115-167;MaU, 
Jour. Agr. Res., 4S, 1033, 821-839: Tlafay, 
Indian Jour. Agr. Science 5, 1935, 663- 
670, Scin, Jour. Dept. Agr. Porto Rico, 
14, 1930, 49-63; Slonebcrg, U. S. Dept. 
Agr., Tech. Bull. 10, 1927; Tale and 
Vandenberg, Jour. Agr. Res., 69, 1939, 
73-79. 

20. Marmot cepae H. (loc. cil., 66). 
From Latin wpa, onion. 

Common name: Onion yellow-dwarf 
virus. 

Host. L/C/ACSA£'^AUtum cepo L., 
onion (the variety ttviparum Metz, is 
symptoroless when infected and may 
serve as an unreoogaired reservoir of 
virus). 

Geographical distribution: tTniled 
States, Germany, Crecho-Slovakia, Rus- 
sia, New Zealand. 

Induced disease • In onion (most varie- 
ties) , yellow streaks at base of developing 
leaf, followed by yellowing, crinkling, 
and flattening of newly formed leaves; 
leaves prostrate, flower stalks bent, - 
twtsted, stunted; plants reduced in size, 
bulbs small, yield of seeds reduced. A 
few varieties of onion are relatively 
tolerant, and tbe tree-onion, var. nVi- 
panim is symptomless after infection. 

Transmission: By inoculation of ex- 
pressed juice. By 4S of 51 tested species 
of aphid, principally Apkis rumicts Linn., 

A, maidts Fitch, and Rhcspalosiphun 

Not 


100 hours and storage at --14* C for more 
than time tested (G hours), but is inacti- 
vated by drying in leaf tissues. 

Literature) ; Andreyeff, Rev. Appl 
Mycol., 17, 1938. 675-576; Blattny, Och- 
rana Rosllin, 10, 1930, 130-138; Bremer, 
Phytopath. Ztschr,, lO, 1937, 79-105; 
Bricriey and Smith, Phytopath., S4, 1944, 
500-507; Chamberlain and Bajdis, Neir 
Zealand Jour. Science and Tedmology, 
£t, 1939, 229A-236A; Drake et al , Iowa 
State Coll. Jour. Science, 6, 1932, 317- 
355; Jour. Econ. Ent., 26, 1933,811-316; 
Henderson, Phytopatb., £0, 1929, JJ5 
(Abst.) ; Iowa State Coll , Research 
Dull, m, 1935, 211-255; Sfelhus ct al., 
Phytopatb., 19, 1929, 73-77; Porter, U. 
S. Dept. Agr., Plant Dis. Kept., IS, I92S, 
93; Tate, Iowa State Coll. Jour. Scieace, 
/4, 1910, 267-204. 

27. Maraor scllleamm Smith and 
Brierley (Phytopath., 84, 503.) 

From Kew Latin SciWcae, came of tribe 
in which hosts ore classed. 

Common name: Ornitbogalum-moMle 
virus. 

Hosts: LlUACSAE (of tbe tribe 
Scilleac)— Ornitkoffafum (Ayrsot*f Jac<3'» 
probably also Gallonia candicanz Dccne.j 
IlyactTilhus onenlalia L., hyacinth; ie* 
cficnafio Bp. 

Insusceptible species: LlLlACBAc 
(of the tribe SciReacJ — J/ufforiMry- 


V*- — . . . . ■ V 

GACSAS—Eancratium moritmum; M- 
pkyranlhua sp. IRIDACEAB-Tn- 
iama crocala (L.) Kst. LILIACEAE- 
Aiptpftnlhus africanus; ctpa, 

onion; A. ctrnwnx Roth.; 

Jj.; A. porrum L.; Glmosa rotkscht[dian(t 
O'Brien; Liltum foTtnosanum Stapf.jao 
L. fongi/loTiim. SOLAf^ACEAE— »• 


Not 

by contaminated soil. 

Thermal inactivation . At 75 to 80“ C 
in 10 minutes 

Other properties : Virus ndthstands di- 
lution to 10“*, storage at 29® C for about 


cetianatahacumh. 

Geographical distribution; VniW 
SlAlca (Orcson; proUMy also ■*'» ' 
,„d presumed to be 

,f the squill tribe, Sc,me. c! the famdy 
111,1 ACEAKt. 
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257; St, 1311, S3S-S13; Briorley and Doo- 
little, ibid., SO, 1010, 171-17-1; Oiylef, 
Ann. Appl Biol., tS, 1028 , 525-S39;/0, 
1032, 153-172; Gutcrman, Hort. Soc. N, 
V., Ycarbk , iOSO, 51-102; Hall. Card 
Chron., OS, 1033, SSl^-SSI; Iluglics, Ann 
Appl. Bml,. St, 1931, 112-U0-. McKay 
and Mnrncr, Nat. Hort. Mag., If, 1933, 
irO'OlC; McWhorter, Phytopath , tS, 
1035, 808 (Ahst.); Science, SO, 1037, 179; 
Ann. Appl Biol., tS, 193S, 251-270, 
Science, SS, 1038, 411; Ogilvie and 
Gulcrman. Phytopafh , tO, 1920. 511-S15. 

21 Mamvor Irldls 11. (loc. nt . 55) 
From New Xntm Irit, Rcncric name <*1 

Common name : Iria-mosaic vinia 
llo^tB- ni/DACCAE— Jrii >5lt/ol.o 
Worn , I.tingitanallovw.andUcuV .and 
/ x»pliiumL.,l)nU«u.<iin«e8; /rurifrtrdi 
Uorl , / unjuieuloru Poir.; ticarded 
ins. varmly Wdlhm Mohr 
IrwuBcepliWc rpecie^: SOLA.VA- 
C/.'AB— fiyeoprrufon rjctiJcnJum Mill.. 
tom.ato; iVifotnmn Mtoeum I,., tol>acc«. 
f^tunto Vilm .pelunta l.ll.lA- 

CAM/.'— Tulipa gfinenana I,., tulip 
GeOKtaphical distribution Umted 
SlntCB <lVa.*hington. Oregon, Califorma*. 
Ihdlind, Bnlnna. I'fanee, Cngbind 
Ifi<li«v<l <liie.w In ti(ilbou« 
dw.arling o( plant, elilon lie mottling of 
lolvago, l.n?al,ing ot Roa-era. Hate of 
inrrea-v m planting ftock dwretsed 
I Viaer lirraLausu-allj »larVprthann<'rm.al 
«Y,\or <if tViaer Vacuolate intrarellnUr 
Lxltra in e»me ftITccleil tiMiicn 
Transmission • lly injection of frrshl) 
cxtrscte^l juice of diseased plant* into 
iiitirnoilal tissue Hy aphids, ffoerff- 
»lpA«ei (« tU(r.ni(j) $i>lanifo(%t 
•ml U;/:u» pcriicoc <S»1* ) fAl'Illht 

o.u:i 

Ijtcrvtnre lUictlcy and McNYlKirter, 
J.oiT \st Ur* ,41. UtVj.WJ-f.Y, 

2 j M*rmor Mcthtrl If tf'< (ir.fO) 
Tmiu NV» lotin AirclocMm. r*t»enC 


name o{ sugar Cam', froiil Ixitin tae- 
eharum, sugar. 

Common name t Stigar-cnnc mos-aic 
\in«- 

Hosts ; GRA 1 / 1 HE A ESaceharum cf- 
ficinnmm L., sugar cane; Itoleus torghum 
I., sorghtiHt; //. sudnncnsis Bailey, 
Sudan grass; Brocftiana p/nfj/pftjjffn 
Nash , CAaefaeft/ofl magno Setibn., C. rcr- 
fici//afa Scribtt , Baspalum 6oscianum 
Flueggc; Synlftrruma sanguina/c Dulac. 
ExpctimcntaHy, nls) Zta mayi I.,, corn 
(nuitc); Chaclochloa tuteseens Sluntr; 
£'cAinorA/oacn<fgaf/> Bcauv.;.l/ttcan(Aut 
tinciuts Anderss., cuialia; Panieun lii- 
rhatamt/loTvm MicIit., Pennjtetun glou- 
chfrt R Hr., pearl millet; ■SaccAarum 
narenga Wall. 

Insusceptible species; All tested spe* 
etc* otbcT tlian Gromincoc, 

Geograpbifal distribution. Originally 
m Far FasI, non- in nearly all countries 
nhctc augnr eanc is grown; liclievcd still 
to lie alisenl from ^hurUi^8. 

Induced d'*e^sc; In sugar cane, sys- 
temic mottling cblotosis, light arena of 
imtern elongated, but eron-ting veins 
Oeca.sion.alty, stem cankers Itegularly, 
di«c«>|onlion ami necro»it in nt-alure inner 
•talk tissue* Vacuolate intracellular 
IskIics ilcenr in diseased ti-wues Canes 
f*»inetimc* recover, sjnntaneously losing 
the virus nod l>rcomjng nusrepliWo lo 
reinfection 

Tmiismission By inoculation of ex- 
pressed juice fjiiincture ihmugh inocij- 
him into }D«ng By nphids, .lpAi4 

nne/if Fitch, Cnrofinaio cypcfi .\in*lic, 
ily*U’«ncMr<j iffurtae (TlutaiAf), and 
r«r«pfcrii gnj"iiiium Boml ; not by 
SipU lorUs (.f/'////////.t/;j 

Not by //rafCulacrpAa/4 nef/ijx-* (S^y) 
K<'tcAin:u.io i/;» 

S-roV»gicat relationships Sp-cific nni. 
tralinng and I'mcipitaling ftntil*».{i,-» 
fvvae tseen denyinstratcd 

Tlrrm-al inartiaaton M .53 t<>r,t*<; in 
10 run lies in leaf ((•sii' x 
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Gelatin stab : No liquefaction. 

Agar slant: Thin, moist, translucent, 
becoming greenish. 

Broth: Turbid, with pellicle, becoming 
greenish. 

Litmus milk : Slightly acid in a month. 
The litmus is slowly reduced. 

Potato: Moist, glistening, spreading, 
brown. 

Indole is formed (trace). 

Nitrites are produced from nitrates. 

Aerobic, facultative. 

Optimum temperature 35®C. 

Habitat: Water. 

20. Pseudomonas convexa Chester. 
{Banllus fluorescens convexus Wright, 
Memoirs Nat. Acad. Sci., 7, 1895, 438; 
Chester, Determinative Bacteriology, 
1901, 325.) From Latin, convexus, con- 
vox, arched. 

Short, thick rods, with rounded ends. 
Motile, possessing a polar flagellum. 
Grammegativc 

Gelatin colonics. Circular, convex, 
glistening, bright greenish, translucent.,' 
The medium becomes blue^grccn, Qu*., 
orescent. j 

Gelatin stab. Light green, raised,] 
glistemng surface growth. No liquefac- 
tion. 


ismen, 1886, 201 ; not Pseudomonas cyano- 
genes Hammer, Dairy Bact., 1928, 70; 
Bergey ct al., Manual, 3rd ed., 1930, 
172 ) Named for Mildenberg who first 
isolated this species. 

Hods: 0.3 to 0..5 by 1.0 to 3.5 microns, 
with rounded ends, occurring singly. 
Motile, possessing polar flagella. Gram- 
negative. 

Gelatin 'colonics: Circular, lobed, 
smooth, gjisfening, slightly raised, steel- 
blue, CDitirc. 

Gclakin stab: No liquefaction. 

AgaJ colonies; Small, circular, yellow- 
ish or reddish-yellow, entire, becoming 
lobey, grayish-green, iridescent. The 
metuum becomes dirty grayish-green. 

A^r slant: Smooth, spreading, slimy, 
gVitening, grayish-green to dark green, 
fliorescent. 

/Broth: Turbid green, iridescent to 
opalescent with slimy sediment, 
j Litmus milk: Not coagulated, blue 
/ring- 

^ Potato: Slimy, glistening, spreading, 

■ steel blue. 

Indole not formed. 

Nitrites not produced from nitrates. 
Aerobic, facultative. 

Optimum temperature 25*C. 

Source: Isolated from air. 


Agar slant : ^loist, translucent, glisten 
ing, light greenish. The medium ts 
sumes a greenish color 
Broth: Turbid, becoming greenish 
Litmus milk : No coagulation ; alkalnc. 
Potato ; Pale brown, sprffl jing. 

Indole not formed, 

Nitrites not produced ffv..- 
Aerobic, facultative ^frates^ 
Optimum lemptratme 30V S 

Habitat* Water. H 

gey et al. Ba I 

berg, Milda, il 

309; Pseudo y ^ Abt., Se^ 152 ^ . 1 


309; Pseudo y ^ Abt., S8, 192 / , 
al .Manual, 1 
las ci/arwgenei, 


. 2. Pseudomonas putida (Trevisan) 

Migula. {Bacillus fluorescens ■pulidus 
Flugge, Die Mikroorganismen, 2 Aufl , 
JSS6, 288;^ Bacillus pulidus Trevisan, 
I gen. e le s'pecio d. Batteriacee, 18S9, 18; 
jligula, in Engler and PrantI, Die na- 
tUr. Pflanzenfam., /, la, 1895, 29; Ba- 
alius fiuorescens putndus (sic) Kruse, 
in' Flilgge, Die Mikroorganismen, S, 
1896, 292; Baclenum pulidum Lehmann 
and Neumann, Bakt. Diag., 1 Aufl., £, 
"iSDe, 271; Pseudomonas putrida (sic) 

S Migula, Syst. d. Bakt., £, igoo, 912 .) 
It is not clear which spelling should be 
used. Either is correct. From Latin 
putida or putrida, rotten, stinking. 
Rods, with rounded ends. Motile, 
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Induced disease : In Ornt'thojalum (Ai/f- TransmiBsion: By inoculation of cx* 
soidet, j-ounR leaves finely mottled with (tressed juice in the presence of fine 
light and dark green, and becoming more carborundum poader, with /difficulty, 
conspicuously mottled with gray or ycl- By aphids, dpJit* gosvjpii Giov., Macro- 
low ns the leaves mature; flower stalks siphumWifMoncU.il/.sofani/ofu Aahm-, 
sometimes Ixtldly marked with light and and My:us peraieae (Sulz.); less effici- 
dark green blotches In perianth seg- ently by Myzus circum/Ieiu* (Buckt ) 
ments.thin longitudinal streaks {APIIIDIDAE). 

Key ta Ike tpeeiea 0 / the Miseellaneoua Mosate-Virua Group. 

Many of the following viruses, altltough described in some detail in the literature, 
stand m need of reinvestigntion to deternuno additional properties and possible rclft' 
lionships to preceding groups. 

I. Affectingspceiesof WdliKdCCdE. 

23. Jlfannor abuhlon. 

II. Affecting species of CELASTRACKAE 

29. Marmor euonymi. 

HI Affecting species of OLEACCAE 

30 ilformor 

IV. Affecting species of tEOUMINOSAE (and no. 39, other families also). 

31. Marmor loburni. 

32. UformoT orocfiidfs. 

33 Worfflor tri/oUi. 

34. Marmor poekyrhUi. 

35. Marmor tugnoe 

30. Marmor repena. 

37. Jlfornior/cshrfifns. 

33. Wormor iner# 

39. Worniof f^cieru. 

V Affecting species of 

40. Marmor trifici. 

41. Warnior prominie. ", 

VI. Affecting species of M VSACEAB. 

42 Jlfamtor a5Qco 

VII Affecting species of PASSIFLORACEAE 

43 jt/armor paiaijlorae. 

VIII. Affecting species of ROSACEAB. 

44. Marmor fiaecvmfaciena. 

45. Marmor rosae. 

46. Marmor teneniferum, 

47. Marmor mali. 

43. Marmor fragartae 

49. Wormor ntori^inaru. 

50. Af armor rubt. 

51. Mormor peraicae. 

52. Marmor aalri. 

63. iformoT ruMcinoaum. 

64. Marmor ceraai. 

55. Marmor lineopielum. 

66. Wormor'polliiiofimbafus. 

67. llormornem’elorens. 
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IX. Affecting species of VITACSAB. 

V .n ^larmor viticola. 

A. Affecting species of SANTALACBAE. 

■vt iff saniali. 

SS”"’" and, enperimenlally, olhe, 

„ 60. iT/armor secretum. 

XU. Affecting species of OERANIACEAE. 

VTTT iff . 61 , Warmer pciarifomt. 

XIII. Affectmg8peciesof50Z.AiV4CirA£:an(lmmostca5esaIsoofotherfamiIiea. 

G2, Marmor angliae, 

63. ^^armor aevi. 

64. Marmor raphani, 

XIV. Affecting species of PRIMULACSAE. 

65. Marmor prt'miiiae. 

XV. Affecting species of MORACBAE. 

66. Warmor cancotf. 

XVI. Affecting species of R17TACCAE. 

67. Warmor lialicum. 


28. Marmor abutIJoa H. (he. cii., SO). 
From, New Latin Abutiion, generic name 
of & host. 

Common name ; Abutilon-mosaic virus 

Hosts : MALVACEAE — Ahulifon stri- 
otum Dicks, var. thompsonii Veitch. 
E.xperiroentaJJy, aiso Abultlon arboreum 
Sweet } A ' Gaertn.; A. tsculen- 

ium St. HU,; A. tndfeum Sweet; A. tn- 
n'gne Planch . ; A . Ttieffapotamcum St. IW. 
and Naud , A. regneWii Miq ; A.seUowi’ 
anum Regei, A. venosum Lem ; A. pi'ti- 
folium Pres[.; AhAoea ficifoUa Cav.; A. 
otRcinalis L ; A. rosea Cav.; Anoda has- 
tala Car ; Kitaibetia ei(t/oHa Willd ; 
Malva borealis; M ertspa; M. mauritiana 
AliJl. ; M, Byheslna L ; M. verUcillala L ; 
Malvastrum capense Garckc ; Modiola de- 
cumbens G. Don ; Stda moffis Herb ; 6. 
napaea Cav, ; Stdalcea Candida A. Gray. 

Insusceptible species: MALVACEAE 
— Althaea taurtnensis; Sidalceapurpurea; 
Sphaeralcea umbellata G. Don. 

Geographical distribution; Germany, 
France, England, United States; orig- 
inally obtained from a single vanc^ted 
seedling found among green plants of 
Abvltlon stnalum imported from the 
West Indies in 1868 by Veitch and Sons; 
subsequently the infected plant traiH 


propagated vegelaliveJy as an ornamental 
variety. 

Induced disease : In Abutifon, systemic 
chlorotic motthng. Recovery occara if 
there is persistent removal of affected 
leaves, suggesting that the virus docs cot 
increase in stems. Alter Kcoveryt plants 
are susceptible to reinfection. 

Transmission ; By grafting, except 
patch-hark'grtt/iing, which is ineffective 
Occasionally through seeds from diseased 
plants. Not by inoculation of exprc«sed 
juice. No insect vector is known 
Varieties: Distinctive strains 


been noted, but not separately named; 
one isolate origfnaiJj’ occurring in AbuU- 
Ion darirmi var. tessclatum, seenis to be- 
long here; at differs from the type princi- 
pally in severity of induced disease awl 
in ability to infect Laiaiera arborca 

Literature :Bjur, Her. d.Dcutsch Bot. 

Gesellsch , US, mf, 45:H60; Si, 150G, 
416-428; «5, 1007, 4I(MI3; K. Prcu«- 
Akad. Wiss., Sitzungsher., 1000, U'l^J 
Davis, Ann. Missouri Pot. Gard.. f®* 
1929, 146-226; Hcrtzsch, Ztsebr. f- Eot., 
to, 1927, 65-85; Keur, Phytopatfi , -7, 
1933, 20 (Abst.);S4, 10 ^, 12-13 
Bull. Torrey Bot. Club, 6/. 
jindemuth, Garlenflora, 61, 1002, 
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29. Manner euenyml 11 {lec. cjI , 51). 
From Neiv Latin Euonymus, generic name 
of host. 

Common name : Euonymua-iaosaic 
virus 

Hosts- CElASTRACnAE-Euany- 
rnu3 japomea L f (sometimes written 
Etonymtis japonicus) Probably also B 
roc/icaJM Sieb. 

Geographical distribution: Germany. 
Induced disease* In Ewonj/mus jopon- 
ica, persistent yellowing along veins 
Transmission. By grafting. 

Literature Baur, Ber. d. Deutsch 
Bot. Gescllsch . Sea, 1908, 711-713, 
Bischkow , Biol Zentralhl , 47, 1927, 
752-761 

30 Msrmor Ugustrl H {Icc. ett , 52) 
From New Latin Ligustrum, gcncnc 
name of host, from Latin figustnim, 
ancient name of privet plant . 

Common name . Ligustrura-mosaic 
virus 

Host OLEACEAE—Liguilrum pal- 
gare L., common privet 
Geographical distribution. Germany 
Induced disease Systemic chlorotic 
siioUing 

Transmission By grafting Not 
through seeds from diseased plants. 

Literature. Baur, Ber. d. Deulscb 
Dot Gescllsch , S5, 1907. 41£MI3 

31 Msrmor labuml H. {toe. cil., 51). 
Prom generic name of a host plant, 
Laburnum vulgare 

Common name Laburnum-mosaic 
virus 

Hosts LEGVifINOSAC — Laburnum 
vulgart Gnseb. (*= L anagyroidea Med- 
ic ), bean tree. ExpcrimentRlIy, also 
Cj/tisus hirsutus L. 

Insusceptible species. LEGl/Af/JVO- 
SAE — Laburnum alpinum Gnseb., Cy. 
tisus purpureuj. 

Geographical distribution* Germany 
Induced disease. Systemic chlorotic 
variegation. 

Transmission: By bark grafts or by 


budding. Not through seeds from dis- 
eased plants of Laburnum vulgare. 

Literature: Baur, Ber. d Deutsch. 
Bot. Gescllsch., £5, 1907, 410-113 

32 Marmot aracbldls H. (toe ci(.,67) 
From New l^atin rlrachts, generic name 
of peanut 

Conunon name. I’eanut-rosette virus 

Host . LEGUMINOSAE—Arachts hy- 
pogata L., peanut 

Geographical distribution . Union of 
South Africa, Madagascar, Tanganyika 
Territory, Uganda, Senegal, Gambia, 
Sierra Leone, Java. 

Induced disease In peanut, yellowing 
of \oung leaves, at first with green veins ; 


leaflets Seed formation ininoKeu Lu 
abnormal proliferation of tissues. 

TrensmiBsioD • By grafting By both 
winged and wingless individuals of the 
aphid, Apliis lahurnt I^it (« A fegum- 
inosoe TTieob ) [APUtDJEAE). Not 
by 13 tested species of leafhoppers. Not 
by inoculation of expressed juico. Not 
through seed from diseased plants. Not 
through soil 

Literature Hayes, Trop Agr . ®, 1932, 
211-217; McClintock, Science, 45, 1917, 
47-48, Soyer, Publ Inst Nat. £tud. 
Agron. Congo Beige, S6r Sci , SI, 1939, 
23 pages (Rev. Appl Mycol , 19, 1940, 


S9-(3. 

33. Marmor trlfolll H {loc. ai , 93) 


sale virus. 

Hosts; LECWf/NOSAE— Tnyoliiim 
prateiue L , red clover, LatA^^rits odorutus 
L , sweet pea; Vtcia/aba L., broad bean. 
Experimentally, also Tr>/o}ium hybridum 
L., alsike clover , T. tnearnaium L., criiu- 
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80 n cloYcip; T. repcns L., winto clover; 
3fcliIotu3 aI6a Dear., sweet clover; 
Pisum $atmim L., pea. 

Inswacepliblo species: LEGVMJNO- 
SAE—Phascolus fn/ffaris L., l)can; P. 
axircus Roxb., Tnung bean; .Vrdieopo »att- 
fo h., al/alfa. 50/./lA’/lC/:/tE— /^yco- 
pcTsicon csculcnium Mill., tomato; A’lco- 
tmna (alacnm !»., tobacco; N. glutinosa 
L.; A’. lanjjsdorjRi Weium.; N. rusltca 
h.; K. sjjlvfstris Spegaz. and Comes; 
Solanum tubfroswm L., potato. 

Gcogmplucal distribution t UnUed 
States. 

Induced diso.asc : In red clover, j-ellow 
coloralong veins, but no mottling. Some- 
times snwll jtIIow spots in intcrvcin.al 
ftre.'js. Little or no stunting. In I'lcia 
faha, experimentally, necrotic splotches 
or rings pomotimes at site of inoculation. 
Clearing of veins followed by appear- 
nnee of ^\lu^^8h bands along the %'eins. 
Stalks discolored, purplish. Diseased 
plants arc stunted and often die back to a 
point no.arthc b-asc of the stalk, inducing 
new gronnli from buds on the stem. 

Transmission; Ily inoculation of ex- 
pressed iuicc, using carborundum. By 
aphid, .Ifflcfosiphum piii Ivalt. (/!/’///• 
lot DAE), without incubation period and 
without long retention Kot by aphids, 
^facrostphum «olani/ofi» AsUm. (•• .If. 
gei Koch) or ApAts rumiets Linn. 
{APIllDtDAE] 

Thermal inactivation; At C0“ C in 10 
minutes. 

Ljtcroluro: Osborn, Phytopalh , S7, 
1937, 1051-105S; Zaumcycr, Jour. Agr- 
Rcs., SO, 1935, 747-772; Zaumcycr and 
^Yadc, Phytopath.. 27, 1937, 1009-1013. 

31. Marmor pachyrWil spec. nor. 
From New lAtin PacAyrAi 2 U*» generic 
name of sincamaa 

Common name • Sincamnsunosaic vims. 
Host; LEGUMimSAC-Pachyrkt- 
zvs cTosus (L.) Urb., siocamas (yarn 
bean). 

Insusceptible species; LEOUMINO- 
SAE — Phaseolui vulgaris L , bean 


Gcographiml distribution: Philipnioe 
Islands. 

Induced disease : In sincama.-*, chlorotic 
mottling of foliage; in plants infected 
when young, dwarfing. 

Transmission: By inoculation of ex- 
pressed juice, in the presence of sand as 
abrasive. Through about 2o percent of 
the seeds from infected plants. JCot 
through soil, intcrlacingof roots, or casual 
contacts of leaves and stems. No insect 
vector is known. 

Literature*. Fajardo and Marafion, 
riiilippinc Jour. Science, 4S, 1932, 129- 
112 . 


35. Marmot vlgnae spec. noc. From 
New Latin Vigna, generic name of cow- 
pea, from family name of an Italian 
botanist, Domenico Vigaa. • 

Common name: Cowpea-mosaic virus. 

Hosts • LEG C/M/XOSAE-r:fM sin- 
mis (L.) Kndb, cowpea. Exporimen* 
tally, also i’Aoifoluj IunolusL.,licaabcan. 

Geographical distribution: United 
Stales (Arkansas, Oklahoma, Louisiana, 
Indlnna, Georgia, Iona, Mississippi, Kan- 
sas, New Jersey). 

Induced disease : In cowpea, clearing of 
veins followed by chlorotic mottling, 
slight eonvo-v cupping of leaflets, short- 
ened inlcrnodes, abortion of flowers, 
tn'isting of petioles, delayed maturity. 
Malformation of leaves, stunting of 
plants, and reduction of yield more pro- 
nounced in some varieties of cowpea than 


in others. 

Thinsmission ; By inoculation of ex- 
pressed juice, especially in the presence 
of fme carborundum powder. By apiw^i 
MaerDsiphum solanj/ofii Ashm , 

Kait., Apfiis ffossppii GIov. (APPIPf' 
DAE ) ; not by various beetles nor by the 
bean lenfhoppor, Empoasca fnhae U3. 
{CKADEIUDAE). Through 5 
cent of seeds from iofeoted eowpeaplants. 

Thermal inactivation. At 72 to 75 
inlOroiputes. . . 

other properties: 

tions as high «s 1 :1000 «nd otter 2 day, 
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storage in expressed juice at room tern* 
pcralure, 20 to 25* C. 

lAteralure: Elliott, Phytopath., Jt, 
1921, 146-U8, Gardner, Indiana Acad. 
Science Proc., 56, 1927, 231-247, 57. 1928, 
417, McLean, Phytopalh , 51, 1941, 420- 
430; SmiUi, Science, 60, 1924, 268. 

36. Manner repens Johnson (Phylo- 
palh.,55,1942,114.) From Latin repena, 
unlocked for, in reference to unexpected 
discovery of this virus as a constituent of 
a complex formerly regarded as a single 
virus, so-called “white-clover mosaic 
virus”, 

Common name ;Pea-w lit virus. 

Hosts LEOUM!NOSAE — Tufotium 
repena L,, white clover. Experimen- 
tally, also LolAyriia odoraluaL., Lent eseii- 
fenta Moercli.; Lupmus olbus L , ^fedl 
eaffo {upulmo L , il/eliloliis a(i>a Dear , 
Phaaeolus aureui Itoxb., muug bean, P 
vulpurii L ,l«an, Piium acttium L ,pca. 
Tn/oltwm hytrirfum L , T inearnalum 
L , T pratenie L | I'icio faba L , V. 
taiiia L 5 Tipna jinensi's iL ) Endl . 
cowpea 

Insusceptible species CA R YOPH YL- 
LdCEdL— iSlclIana rnodm (L.) CyriU 
CJ/KA'OrODJ/lCE/lE— Beta t>i»lj?aris 
L , Spmocia oUracta L COMPOS1- 
TAP. — Calliilepliiii chincneis Xecs, Lac- 
{iico *a(ita L.; Taraxaevm oj^einolr 
Wclier, Zmnio elrpans Jacq. CRVCl- 
FERAE — Par6arfo culparn R Br , 
/?ra««ic<i olernceo I, , Raphanus sotivus 
1. CUCURBITACEAE—Citatmia *«- 
(iriji L O/id.lf JiVLMB— Zea mays 1. 
I,E(}(^i(IEOSAE-~Gl>jexne max Mcrr , 
Bvpinid liirsuCus L , iftdicaifo (olira 
1, LJI.IACEAE — /.ilium /ormosontim 
Stapf PLASrAOISACEAE—rian- 
tago loncrolofQ L , P major L POLY- 
GOS ACEAE — Rvmti acttosclla L 

SCROPIIVLARIACEAE — Anlirrfci- 
num mojui i. SOL/IA’ACEA/T— Do- 
turn ifromoniKm I, , Ryfopcrticon e»cu- 
(rnliini Mill , .Vicoliona plutinoxn L ; K 
rusfica 1. , .V ayhtatrit Sj>cs 7 « and 
Comcii, V {ntfici/m 1, , Polanim n»g- 


Gecgraphical distribution : Hnited 
States (Washington). 

Induced disease- In white clover, sys- 
temic chlorotic mottling In pea, experi- 
mentalfy, originally infected leaves wilt 
and die, remaining attached to the stem 
by theirshriveled petioles; afew adjacent 
lower leaves may also wilt and die ; in 
most varieties the top foliage rem-ains 
green, but in two varieties, Alaska and 
Canada White, it mottles faintly, stems 
show faint grayish discoloration; plants 
are retarded in growth and dwarfed. If 
pea-mottle virus, Marmot ejjleiena John- 
son, 13 also present, a severe streak dis- 
ease occurs Intracellular inclusions ab- 
sent In mung bean, experimentally, 
necrotic zonate local lesions In cowpea, 
experimentally, brown necrotic local 
lesions in inoculated primary leaves, 
diffuse areas of bleaching in uninoculated 
trifoliate leaves In bean, experimen- 
tally, mild chlorotic mottling except in 
three varieties that appear insusceptible 
(varieties Ideal Market, Kentucky Won- 
der, and Navy Robust). 

Transmission By inoculation ot ex- 
pressed juiee Not by dodder, Cuseiifa 
campestns Yunck (CONrOLI’HLA- 
C£>4£) Not by pea aphid, J/acro- 
(iphum pisi Kftlt (Ar///0/D/lB). 
No insect vector is know n 

Thermal inactivation At 58 to GO* C in 
10 minutes 

rdterability Pa«scs Rerkefcld \V filter 
candle 

Other properties Infectious in dilution 
o! 1 .100,000 Not in.activatod by etorage 
m juice of infected plants at alioui 25® C 
for one month or by aimikar storage in 
dried tissues of infected pea plants 

literature Johnson, Phjlopath , 55, 
1942, 103-116, Fierce, Jour Agr. Res ,Sl, 
1935, 1017-1030 

37 Marmor fasildtens «prc nor. 
From Latin /aitidiftij, disdaining, in 
refemnee to alight irregularities in the 
tei»rted host ranges of eou-stitucnt 
atraina and failure of this virus to infect 
certain varieties of the pea although it 
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may utilize many other varietica of Ihia 
species as host. 

Common name*. Alsikc-clover mosaic 
virus. 

Hosts; LEGUMINOSAE—TriSolium 
hybriduni L., alsike clovcrj Pimm saiu 
vum L.y pea (except the varieties Horal, 
Perfection, and Surprise). Expcrimcft' 
tally, also Crotnlario sln'ata DC.; C. 
Tctuso L.\ and C. spccta6i'fi8 Roth (the 
two last-named species are reported to be 
insusceptible to the type strain of the 
virus, but susceptible to one or more of 
the other tested strains); Lupinug albus 
L.; L. angustifoliua L.; Meduago sotira 
L.; Melilolus alba Dcsr.; Pkaseolua vul- 
garis L., bean; Tri/olium incarnaluml,.; 
T. pralense L j Vtciajaba L. 

Insusceptible species; SOOANA- 
CEAB~^Dalura glramontum L.; Nico- 
iiana glauca Graham; A', glutinosa L.; 
N. iabacum L.; Pelunta hgbrtda Vilm. 
LEGUMINOSAE — Phaseolus aureus 
Roxb., mung bean; P. lunalus L., sieva 
bean; Soja max (L ) Piper, soybean; 
Tn/ohum repens L., white clover; ri'ci'a 
8aiit>a t., spring vetch. 

Induced disease * In pea and bean, ex- 
perimentally, systemic chlorotic mot- 
tling; some isolates kill inoculated leaves 
and even cause death of infected plants. 

Transmission . By inoculation with ex- 


virus 2, defoliates pea plants. Varietal 
names from New Latin/a^tirfiens, epithet 
of the species, and from Latin mild; 
reprimere, to restrain; and denudare, to 
denude ; all three in reference to induced 
symptoms. 

Literature ; tVade and Zaumexer, Phy- 
topath., £S, loss, 605-511; Zaumeyer, 
Jour. Agr. Res., $0, 1940, 433-452. 

3S. Marmor iners spec. ncv. From 
Latin incrs, sluggish or inert, in reference 
to failure of the virus to spread systemi- 
cally in certain of its hosts. 

Common name .* Pea-streak virus, 

Hosts; LEGUMINOSAE—Pisum sa- 
tivum L., pea. Experimentally, also 


Desf.; hupinus angHSlifoUut L., blue 
lupin; L. luteus L, yellow lupin; L- 
mulobilis Sweet; Phaseotus vulgaris L., 
bean; Trifolium anense L, haresfoot 
trefoil ; T. cernuum Brot., nodding clover; 
T. fragiferum L., strawberry clover; T. 
glomeraium L , cluster ehver; T. hghn- 
dum If., alsike clover; T. prolewe L., red 
clover; T. repens L., while clover; 1 ici® 
vtUosa Roth., hairy vetch. CUCVR- 
BlTACBAE-^Cvcumts melo L , rock 
melon; C. sativus L., cucumber; Cueur- 


pressed jmee, at dilutions to 1:6000 or 
1 : 8000 No insect vector is known- 

Thermal inactivation • At 00 to 65® C in 
10 minutes ; one strain at lower tempera- 
ture, 54 to 58® C. 

Strains . Several strains Iiave been dis- 
tinguished by the severity of their effects 
on host plants. These may be charac- 
Jerized as follows; var. Jaslidiens, var. 
not'., type variety, the first of the strains 
to he described (originally known as 
alsike clover mosaic virus 1 ) , induces miW 
disease in pea, does not infect red clover; 
var. mtte, far. nov , described ns pea 
mosaic virus 4, induces mild symptoms 
on pea, infects red clover; var. reprtmens, 
var nor , described as pea raosajc virus 
6, stunts peas severely; var. denudans, 
var. now., described as alsike clover mosaic 


biia pepffE., imrrovc. 

Insusceptible species: CUEEOPOBl- 
ACEAESptnmia oltncea h., spinach. 
Beta ewfpanV L , beet. COMPOSITA 
—Calendula ojJieinaUs L , caleudah; 
Uctuca satiia lettuce; 

Jacu.eiaaia. CBVCIFEKAE-Bmi- 
tea napus L , swede; B oteracea I , cao- 
bage; B. rapa L , turnip; Matlhtm tn- 
cana Jl Br., stock; fiupJionui lalnuti-, 
nitlisli, Stsi/mlmm officinale (W Scop . 
kette mastned LEOCM KOSA^ 
Arachts hypogaea t, peanut, Lat yr 
lulifoiiM B. perennial „ 

puleteent Hook, and Am. ArgmUoe 

sweet pea;iotecom,-m/o(»l.;iJ" 

urforeus Situs, (me lupm, •'"''■'W' 
areibiea Huds ; .1/. taBff I"-' 
fsl/tt); Phaseolus muUtfioruaVi dli; 
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ner bean ; TriSoUum striatum L , striated 
clover, T. swblerroncum L., subterrantan 
cloverj Vicio faba L., broad bean 
PLANTAGINACEAE — fJanteffo 
lanceolata !>-, plantain, SCilOP//V- 
£,yiR/4CBA£’— Xntirrfnnum mojv# L. 
SOLANACEAE~C^p}iCm<tndra httacea 
Sondt., tree tomato; Dalura stramonium 
L , Jnnson weed; A’leotiana s?auca R 
Grab ; -V rusbea L., Turkestan tobacco; 

lobneum L., tobacco, Pfiysalis perw- 
ciann L* Cape Booseberry; Bolanum 
wjffj-umL .black nightshade, TBOPilB' 
OBACEAE — Troparofum mojus L , ivas- 
lurlium UilBCLLIFEHAE — Apium 
yroicolens L„ celery, 

GeoRraphicnl distribution* New Zea- 
land 

Induced disea"® • In the pea, stuntiog, 
w lUinE o( j ounR leaves, purple or purplc- 
brorni spotting on young leaves, dark 
streakonetem Near tip, stem may die 
Stem becomes brittle, tip bent to one 
side Tods may remain flat and turn 
dark purple or purplo-litown, or if already 
formed may show purple or purple-brown 
markings. Older leaves turn yellow, 
then brown and shrivelled. Infected 
plants usually die within two or three 
weeks In inocuknted plants small brown 
primary lesions, rapidly increasing in sire 
especially nlong veins, eventually involve 
ihi* whole leaf; petiole and stem streak 
follows AtnonR Rarden peas, the varie- 
ties Pride of the Marl el, Little Marvel, 
\Vm Mas-ey and Autocrat arc little of- 
feclcd; omooR field pe-as, tlio varieties 
Unica and White Ivory a« equally resis- 
tant. In cucundtor, cxponmenially, 
numennis brown, necrotie local lesions, 
each with liRtit colored renter and sur 
roumlinj; light -yellow halo. In Wan, 
experimentally . local and syMeratc nerto 
»>s, stem streak, dr.itb of plant. 

Transmission Ity inoculation of ex- 
prrased jiiifc, le-'l with anabrasne Jww- 
dcr such a.s fine s.aml. Not by .Ifvru* 
prmcflf tSul* ), .l/aero/ipJiwei 
t.vrff/fJfW.lEl, nor PArips (abaci 
Lmd. {.TlllllPlliA}',), No insert vec- 
tor u known- 


Thermal inactivation; At 78 to SO* C 
in 10 minutes. 

FilterabiUty; Passes Msndlcr fillers of 
preliminary', regular, and fine grades. 

Other properties : Dilution end point 
1:10*, Not inactis-nted at room tem- 
perature in 41 days. 

Literature • Chamberlain, New Zea- 
land Jour. Science and Tccitnology, SO, 
1039, »>5A-3S1A, 

39. Manner efScieos Johnson. (Phy- 
lopatU., S2, 1912, 114.5 From Latin 
cjpaens, effective, in reference to ability 
of this virus to cause mottling tn all tested 
varieties of pea in contrast with inability 
of pca-wiU virus, a second eonstUuent of 
the complex earlier known ns “whitc- 
clovet momic virus," to produce sucli 
chlorotic symptoms In tested varietlca 
other than Alaska and Canada Wliitc. 

Common name Pe.i-mottle virus. 

Hosts; ItGVMJSOSAE-^Trifohum 
ttprnt h., white clover, Pt»um sofiVum 
L., pea. Experimentally, nl-w CARFO- 
Pif VLLACEAE— -Sfrilorto ntrdia fL.) 
Cyrill. CllEXOPOPrACEAC^Spin- 
aoQ olrrotrn L., spinach. CVCVRBI- 
TACCAE-^Cvtwnis SQfiius L. LE* 
(71/J//.\'05,1E-— LofAyrus Ddoroiu.x L.; 
f,ctw Mciifcntn Moenclu, Lupxmit otbvs 


eulgarts I« , lirnn; Trijolium hf/Wdum 
L , r. twornnfum L., T. pratrnsc L.; 
r»«a faba L., V sapro L. SCPO- 
/'/f O'L.lEf .4CEAE — .intirrAiiium tna- 
j«s L. 

Insusceptible epecioi C/fEA*0/'0/J/- 
.ICt.l/'— /btu eufjori* L., BURar l>eet. 
OOlf PO.^fT.lE — Cadiatr^Fiiis chincnsts 
Ncok, //ic(»ca rnfiro 1,.. rnraroeutn o^- 
rinnlr NVvl-^r, Zinnin rlrpow* Jaeq. 
f'RVClFEHAE — liarlurtn riifpori* U. 
Hr., liTasiirn olfracra L., PopAonw* 
snCicua L. 0^{.^^flSEAE-~■Zra mojij 
I,. LhGVMlEOSAE—Clgcine mnx 
Men., riRnatuwn^u il. 5 1'.ndl. LfLI- 
.ICEAE—'/.iftKfa fortnosnnum Pt.xpf 
PM.VrAd/.VACEAE — PhntajQ 
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lanccalala L.; P. major U POiFffOJV- 

ACEAB-^PumexacetoseliaL. 

ACEAE — ZJafMra s/ramontum 1..; ij/co- 
persicon e$culentum Mill,; Nicotiam 
gluiinosa h.i N, ruslica L. ; N. splge$fri8 
Spegaz. and Comes; A*, tabaevm L.; 
Solanvm mgrum L. 

Geographical distribution* United 
States (Washington). 

Induced disease : Experimentally, in 
pea, developing leaves late in opening; 
clearing of veins, chlorotic spotting, 
stunting, chlorotic mottling; stipules 
mottled ; steins, pods, and seeds appear 
normal. If pca-T\’ilt virus (iUorwior re- 
pens Johnson) is also present, a severe 
streak disease occurs. Intracellular in* 
elusions absent. In bean, light yellow 
spots and clearing of veins. In spinach, 
severe chlorotic mottling, dwarfing. In 
alfalfa, streaks of yellowing along velna, 
chlorotic mottling. 

Transmission By inoculation of ex- 
pressed juice. By dodder, Cuscula cam- 
pestrteYmeU. (CO^VOLVULACBAE). 
Not by pea aphid, Macro^tpkum pisi 
Kalt. (APIIIDIDAE). Ko insect vec- 
tor 18 known. 

Thermal inactivation At 60 to 02* C 
in 30 minutes. 

Filterability • Passes Ber kefcid W filter 
candle. 

Other properties: Infectious in dilu- 
tion of 1:10,000 and after storage in ex- 
pressed juice or dried tissues for one 
month at about 25' C. 

Literature Johnson, Phytopath , SS, 
1942, 103-116; Johnson and Jones, Jour 
Agr, lies., 54, 1937, 029-63S , Pierce, liid., 
51, 1935, 1017-1039; Zaumeycrand Wade, 
j5?d., Si, 1935, 715-749. 

40. Marmor tntici H. (loo. cti., 61). 
From Latin tnticum, wheat. 

Common names Wieat-mosaic virus, 
wheat-rosette virus. 

Hosta: ORAMII^EAE—Triiicum aeo- 

tjvum L., wheat , Secale eereale h., lye. 
Experimentally, also all tested species of 
the tribe Hordeae; Tnheum compactum 
Host; T. turgtdum L.; T. diirum Deal.} 


T. dtcoccum Schrank; T. spella L,; T. 
polonicum L.; T. monococctm L., /Ior‘ 
dcum vulgar e L., barley. 

Insusceptible species: GRAUINEAE 
—Eromvs inermis Leyss,, awnless brome- 
grass (of the tribe Fesluccac). 

Geographical distribution; United 
States, Japan. 

Induced disease; In wheat, systemic 
chlorotic mottling, with dwarfing in some 
varieties; vacuolate, rounded intracellu- 
lar bodies in diseased cells, usually close 
to nucleus. Some selections of Harvest 
Queen wheat are resistant. 

Transmission; Through soil, remalos 
infectious in soil 6 or more years. By in- 
oculation of expressed juice (needle punc- 
tures in stem). Not through seeds or 
Stubble of diseased plants. No insect 
vector is known. 

Tfaernui} inactivation: Contaminated 
soil becomes incapable of infecting wheat 
plants if heated for 10 minutca at 60* G 
though not if heated for the same length 
of time at 50* C. 

Literature : Johnson, Science, 6S, 1942, 
010, McKinney, Jour. Agr. Res., SS, 1923, 
771-SOO; U. S. Dept, Agr., Bull. 1361, 
1925; U. 5. Dept. Agr., Cirfl. 442, 193?; 
Jour. Agr. Res., 40, 1930, 517-556} Jfc- 
Kinney et al., thfd, SS, 1923, 6(^'60S; 
Wada and Hukano, Agr. and fiort., 

1934, 1778-1790 (Rev. Appl. Mycoh, U, 

1935, 618, Abst.J, Jour. Imp. Agr. Erp. 
Sta., S, 1937, 93-12S (Rev. Appl. Mywl . 
/ff, 1957, 665, Abst.); Webb, Jour. Agr. 
Rea., SS, 1 927, SS7-6I4 ; SS, 192S, 53-75. 


41 Marmor gramlnls McKinney. 
IJour. Washington Acad Sci., 

GS ) From Latin gra/nen, grass. 

Common name: Brome-grass mosajc 
rirus. . , 

Hosts; GPAMINEAE-Bromui iner- 
itw Leyas., awnJess farome-graas. Lt- 
lerimentalb', ftiso Tnlicum adUvom h.. 

/heat; Ai'ena«flf«’aL, oat. 

Geo8raphic.a! distribution- UbiIcu 
itates (ICansas). 

Induced disease; la osvalm broraf* 
rasa, systemic chlorotic motthog of the 
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tyj)e commonly called yellow mosaic be- 
cause of the distinctly yellow color of the 
chlorotic areas in affected leaves. 

Transmission; By inoculation of ex- 
pressed juice or of aqueous suspensions 
of dried diseased tissues; not inactivated 
by drying in diseased tissues for at least 
51 days. No insect vector is known. 

Literature: McKinney et ah. Phyto- 
path., St, 1942, 331. 

42. Marmot abaca H. ((oc. at., 63). 
From common name of host plant. 

Common name ; Abaci bunchy -lop 
virus. 

Host MVSACEAE^Muta UxttUt 
N6e, abaci (Manila hemp plant). 

Insusceptible species ; ilf USACEAE — 
il/uso*Qp«<ntumL. vara.cjnerca (Blanco) 
Teodoro, compresja (Blanco) Tcodoro, 
faeotan (Blanco) Tcodoro, and suareefens 
(Blanco) Tcodoro, Jlf. caundishii Lamb. 

Geographical dUtrvbutioa; Philippmc 
Islands. 

Induced disease In abaci (Manila 
hemp plant), chlorotic lines and spots 
along veins of young leaves, followed by 
groritU of distorted leaves, successively 
shorter, narrower, stiller, and more 
curled along their margins. The green 
areas of mottled leaves, petioles, and leaf 
sheaths arc (hrkor than normal. Ncniy 
formed diseased leaves unfurl early, but 
arc short, producing the bunchy top tliat 
is referred to in the common rwinoof the 
disease 

Transmission By the aphid, Ptntn 
fonio nijTTonciTosa Coq. (/IP////)/- 
D/lE), Ncctor alsoiif the ajiparcntly dis- 
tinct l>an.vna bunchy -top Mrus of Aus 
IralU. The incubation jicriod of abocA 
buneby-top Mtui in tins aphid is between 
21 and IS hours in length. The progeny 
of viruUferous aphids do not receive tlic 
Mrus directly, but must feed on dt*cased 
phiiUs Ijefore they can infect healthy 
abaci TransmiMion by Inocuhition of 
expressed juicc Las not l**cn demon- 
siratcd No ami transmi<sion. 

I4lcrature. Ocfcmis, Am, Jour. Bat., 


17, 1930, 1-18; Philippine Agriculturist, 
£2, 1934, 567-581. 

43. Marmor passiflorae 11. (loc. at., 
77). From New Latin Pasaflora, generic 
name of passion fruit. 

Common name- Passion-fruit woodi- 
ness virus. 

Hosts; PASS/FLOflACE/ir— Passi- 
fioraeduUs Sims, passion fruit; P. cocru- 
leo L. Kxpenmcntnlly, also P. olbo 
Link and Otto. 

Insusceptible species: SOLA A'.l* 
CEAE— Datura slramoriium L. ; f^ycoper- 
atcon esculenlum Mill., tomato ; Nicotiann 
ytulinosa L.; A', tabaeum L., tobacco. 

Geographical distribution: Australia 
(New South Wales, (Queensland, Victoria), 
Kenya. 

Induced disease In passion fruit, 
growth checked; leaves puckered, slightly 
chlorotic or obscurely mottled, curled, 
twisted, deformed. Clearingof veins lias 
been observed. Color of stems darker 
grecnthannorrTLalinBomcplaccs Fruits 
short or deformed, discolored, surface 
sometimes roughened by cracks; so hard 
oa not to be cut through readily. Peri- 
carp or rind of fruit abnormally thick. 
Pulp deficient, color deepened. At tem- 
peratures below 80* F, some abscission of 
young chlorotic leaves; above 85* F, 
masking of the ibseose in moxt pkants. 

Transmission By inserting cotton in 
stem wound after soaking it in expressed 
juice of diseased plant. By aphids, My- 
zutpcrtxeae (Sulz.), J/ocrosipbum solan t- 
/olii Aehm., and two dark -colored species 
of the genus Aphis {APIIIDIDAE), 

Literature Cobb, Agr. Gar. New ^uth 
Wales, It, 1901, 407-41S, Noble, Jour. and 
Prac. Boy See. New South Wales, C!, 
19SS, 79-9$, Noble and Noble, ibi'rf., 7i, 
1939, 293-317; Simmondi, ()ueea«hnd 
Agr- Jour., 4S, 1030. 322-330 

•II. Ktarmor Haccumfsclens II. (foe. 
ctl.,73). Prom lAtin/lafri/s, flabby, and 
faeert, to make. 

C3ommon n-amm Bo-x;-wilt virus, 
diebaeV virus. 
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IIostH: ItOSACEAia — lioaa hybrids, 
rosos. 

Googrnpliical distribution: Australia, 
cBpecially Victoria; New JScaland; possi- 
h!y Italy. 

Induced disease ; In rose, Icallctscrow'd 
cd, brittle, roeutved, defoliation pro- 
(?rc?ffcs from tip to iiase of plant. Tips of 
branches discolor and die backati inchor 
tn’o. Stem darkens at Itase. Buds re- 
main green and begin development, 
but gron t h is f>oon checked by necrosis at 
tips, riant may recover temporarily, 
but not permanently. 

Transmission: By inoculation of ex- 
pressed juice tnccdlc-punctute and 
scratch methods). No insect vector is 
known. 


1931, 1-3; Milbrath, West. Florist, tS, 
1530, 20-30; Nelson, Phytopath., SO, 1930,^ 
130 (Abst.); Neivton, Hep. IXjmin. Bet.,' 
1930, Div. Bot., Canad. Dept. Agr., 1931, 
23; Thomas and klasscy, Hilgardia, If, 
1939, W&-063; Vibert, Jour. See, Imp. et 
Cent. Ilort., 9, 1803, 144-U5, White, 
Phytopath., S2, 1932, 53-69; S4, 1931, 
1121-1125, 

48. Marjaor veucBlierunj H, (he. at , 
75). From Latin venentfer, poisonous, ia 
reference to occasional killing of tissues 
near inserted bud in graH transsaissioD, 

Common name; Rose-strcat virus. 

Hosts; ROSACEAE-^Rosa muffi/oru 
Thunb.; R. odorala Sweet ;F<wo hybrids. 

Geographical distribution: Eastern 


FiUerability Pa-sscs Scita filter (Seite 
EK Schichten type, sire <5). 

Literatvirc; Giftantcs, Boll. Slai. Pat. 
Vcg. Roma, n. s. 16, 1936, 76-91; Grieve, 
Austral. Jour. Exp. Btol. and Med. 
Science, 6, 1931, 107-121; Jour. Dept. 
Agr. Victoria, 1932 and 1933, pages 30-<12. 

45. Marmor rosae H. (foe. at., 74). 
From Latin ro«o, rose. 

Common name: Rose-mosaic virus. 

Hosts ROSACEAE—Ro^a rugosa 
Thunb. ; R. chtncnais Jacq. var. nianefti 
Drpp.; R. viulufiora Thunb ; R, odorala 
Sweet, tea rose; U. gymnocarpa; Rubus 
farviflorus Nutt. 

Geographical distribution : l/nitcd 
States, England, Bulgaria, Braril. 

Induced disease ; In fZoso rugosa and R. 
cAinensrs var, mandd, systemic chlorotic 
mottling. 

Transmission: By budding and other 
lornts of graftage. Not by inoculatjon of 
expressed juico. No ingect vector ia 


United States. 

Induced disease ; In various rose species 
and hybrids, brownish or reddish ring and 
veinbanding patterns on leaves, and nog 
patterns on stems. Sometimes necrotic 
are.as near inserted bud, causing girdling 
of stem and wilting of foliage. 

Transmission: By grafting. Not by 
inoculationofexpressediuicei Nolnsect 
vector is known. 

literature: Brierley, Phylopatb., 
1935, 7-8 (Abst.); Brierley and Saitb, 
Jour. Agr. Res., 61, lOiO, 625-669. 


47. Marmor mall H. (for, cit., 75). 
From Latin matus, apple tree. 


Common name - Apple-mosaic virus. 
Hosts : ROSACEA E-Fyrus malu? 1-, 
apple. Experimf'i'taJly, aho Colonmlfr 
fiarropiano; ErtoMrya japontca iJnd •. 
tequat: Phottnta arbuUfoUa LmdJ , 
toj-on; too sp., rose; tolius HI*’"”' 
Inausccptfflte species: EOSACEAt 
AmasMhuT aUtJohe Nutt.; 
iou^as,. Until.; PS'C! 


known. 

Literature • Baker and Thomas, Phyto- 
path., 52, 1942, 321-326; Brierley, Phylo- 
patb., ^6, 1935, 8 (Abst.); Brierley and 
Smith, Am. Nurseryman, 75, 1940, 5-8; 
Jour. Agr. Res., 61 , 1940, 625-660, Kramer, 
Reviata de Agricultura, 16, 1949, 301-311 ; 
0 Biologico, 6, 1940, 365-26S, SlcWhortcr, 
U, S, Dept. Agr., Plant Dia. Rep., IS, 


■rophtal distribution; ^ 
Amtralin, Bulg-oria, Bnlisii W' • 
Md disease; In apple. ° 

md Bystemie chlorotic 
.lorotic areas somet.mes tew® 
r dories mmtta of mlense sou 



FAMILY PSEUDOMONADACEAE 


97 


possessing polar flagella. Gram*negativc. 
Gelatin colonics Small, finely granular, 
■ fluorescent with dark center, surrounded 
5 '* •, a yellow zone, with pale gray margjn. 

Isoite.->tin stab: Dirty-white surface 
'a oica becoming greenish, fluorescent 

‘ction. 

fH'simssij t^jjnies ; Circular, raised, smooth, 
j, • ” entire, with fluorescent zone 
,,ipTipllery. 

Taa p._ P , Yellowish-green layer, be- 
cnt. 

i Eih i ^ fluorescent 

Unchanged. 

CclipJ brownish, slimy 




'■Ct 


1 odor of tnmetbyl- 


C?!i* 




“cd from nitrates- 


Hit,, ,, 

■iwd. "“’'ftpH'., 

"'^•k 

Sfc? 

A. >>.»&(, 

« t, 


irc25*C Will grow 
^ Penn Agr. Exp 


"ol..,, 






swr " "'lir*'*, 


'ikf" 

•«k. "-^kx, 


'H,. 




) 

: Identical with 
t Migula accord- 
umann (foe. eif.) 
liquefy gelatin. 
Migula 

,atenals; water 

;sa (Frankland 
I (Baerffus jcis- 
"■^tschr. f. Hyg , 
ht. d Bakt , S. 
'Ucttsv$, p p. of 

M micron, with 
ngly, in pairs 
p, coccus-like 
(/j^’polar flagella. 

(X ’recnish 
I'A’th, glistening 
^errate margin 
;dium becomes 

/listening, lobed 
’jrccnish color, 
'khitisb sediment. 


Litmus milk: Not coagulated. 

Potato : Glistening, reddish-brown 
growth. 

Indole not formed. 

Nitrites produced from nitrates. 

Aerobic, facultative. 

Optimum temperature 20*C. 

Distinctive characters : Resembles 
Pseudomonas riscosa Migula. 

Source: Pound in water and soils in 
Kent, England. 

Habitat: Water and soil. 

24. Pseudomonas ovalls Chester. 
(Bdoiflus fluorescens ovalis Ravencl, 
Memoirs Nat. Acad. Sci., 8, 1896, 9; 
Chester, Determinative Bacteriology, 
1901, 3^; not Daetllus ovalis AVright, 
Memoirs Nat. Acad. Sci., 7, 1895, 435.) 
From ot>um, egg; M, L oval. 

Rods: 0.3 to 0.7 by 0.7 to 15 microns, 
occurring singly. Motile, possessing a 
single polar flagellum, (^ram-negative. 

Gelatin colonies ; Irregular, lobate, 
slightly granular. 

Gelatin stab ; No liquefaction. 

Agar colonics : Circular, opaque, entire, 
greenisb fluorescence. 

Agar slant; Thick, white, becoming 
greenish, fluorescent. 

Broth: Turbid, with pellicle. 

Litmus milk: No coagulation; alkaline. 

Potato: Luxuriant, dirty-brown. 

Indole not formed. 

Nitrites not produced from nitrates. 

Starch not hydrolyzed. 

Blood scrum not liquefied. 

Acid from glucose. 

Aerobic, facultative 

Optimum temperature 25*C. 

Habitat: Soil. Has been found in in- 
testinal canal. 

23. Pseudomonas striata Chester. 
(Ractffus stnatus rtridis RavcncI, 
Memoirs Nat. Acad. Sci., 8, 1896, 22; 
Cheater, Determinative Bacteriology, 
1001, 323.) From Latin, elrio, alrcak, 
groove. 

Blender rods, of variable lengths, stain- 
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canes remain short and become rosetted. 

Transmission; By aphids, principally 
Amphorophora rubi ICalt., b«t also A. 
Tiibicola Oesfl. and A. stmoriata Mason 
(APUIDIDAE). Not by inoculation 
of expressed Juice. 

Literature : Bennett, Rfiehi ^ n Agr. 
Exp. Sta., Teclm. Bull. 80, 1027; 123, 
1932; Cooley, New Yori j'igr. Exp. Sin. 
(Geneva), Bull. 675, 1936; Harris, Jour. 
Pom. and Hort. Science, iJ, 1933,237-255; 
t7, 1940, 318-343; Rankin, New York 
Agr. Exp. Sta., Geneva, Bull. 543, 1927; 
New York Agr. Exp. Sta., Geneva, Tech. 
Bull. 175, 1931. 

51. Marmor perslcae H. (Holmes, loe. 
at., 81 ; Flavimacvla persicae McKinney, 
Jour. Washington Acad. Science, 34, 1944, 
149.) From New I,atjn P<Tsiea, former 
genonc name of peach. 

Common name • Peach-mosaic virus. 
Hosts; ROSACE AB-~Prunui peraiea 
(L.) BaUch, peach and nectarine, all 
tested varieties. ExperimontaHy, also 
P. amentaca L., apricot; P. communis 
Fritsch, almond; P. domesitca L., plum 
and prune. 

Insusceptible species : Attempts to in- 


methods of grafting. Not by inoculalioB 
of e^^reeeed Juice. Not through goU. 
No insect vector is known. Not through 
pollen or seed from diseased plants. 

Thermal inactivation; Not demon- 
strated; virus not inactivated by tem- 
peratures effective in inactivating peach- 
yellows virus. 

Literature ; Bodine, Colorado Agr. Exp. 
Sta., Bull. 421, 1936; Bodine and Durre!!, 
Hiytopath., SJ, 1941, 322-333; Chtion, 
ibid., 24, 1934, 13SO-13S1; Chrbtoff, 
Phytopath. Ztschr., 11 , 1938, 3CO-422; 
Cochran, California Cultivator, ^7, 1510, 
164-165; Cochran and Hutchins, Phyto- 
path., S8, 1938, 890-S92; Hutchins, Sci- 
ence, 76, 1932, 123; Hutchins et a!., U. 
S. Dept. Agr., Circ, 427, 1937, 4S pp ; 
Kunkel, Am. Jour. Bot., £S, 1936, 6S3- 
CS6; Phytopath., S8, 1938, 49H57; 
Thomas an d Rawlins, Hilgardia, Jt, 1939, 
623-W4; Yalleau, Kentucky Agr. Esp- 
Sts., Bull. 327, 1932, S9-103 

52. Manner astri H. (foe. eif., 33). 
From Latin astrum, star. 

Common name: Peach sstcioid-ep®! 
virus. 

Host: nOSACBAB-Prunui ftnics 


feet sweet and sour cherries have thus 
far failed. 

Geographical distribution : United 
States (Ck)!orado, California, Utah, Ok- 
lahoma, Texas, New Mexico, Arizona). 

Induced disease In peach, short inler- 
Dodee in spring growth, sometimes break- 
ing m flower pattern, chlorotic mottling 
and distortion of foliage early in season, 
masking of leaf symptoms or excision of 
affected areas of leaf lamina in midsum- 
mer; fruit small, irregular in shape, un- 
salable. Some peach varieties are leas 
damaged than others, but all arc thought 
to be equally susceptible to infection, and 
equally important as reservoirs of vims 
when infected. In almond, expcrioien- 
tally, symptomless infections; symptoms 
appear in some apricot and plum varieties 
when experimentally infected, not in 
others. 

Transmission • By budding and otbei' 


(L.) Batseb, peach. 

Geographical distribution: Califorob. 
Induced disease: la peach, disewte 
chlorotic lesions spreading aloBg 
focmiog star-like soots ; developing kam 
normal in appearance, becoming 
as they mature. Some chlorophyll 
tained in lesions as leaves turn 
Affected leaves abed early. ^ . 

Transmission; Bygrafting, Kotpytfi- 
oculatioa of expressed Juice. No 
vector is knoivn. , 

literature : Cochran and Snuth, 1 oyw 
path., tS, 1938, 278-2S1. 

S3. Manner rublglnosom «««*• 
(Ph,-topatb.,SIl,WW,7».) 
ruhiginosus, rusty. 

Common name: Cherry rus y- 

"ifort ; SOSACSAe-IWM «•»'«» !■ ■ 

Bwvet cherry. 
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vector is kno^n. Transiiussion by in- 
oculation of exprcfsed juice has not been 
demonstrated. 

Thermal inactivation: Not demon- 
strated. Virvis in stem tissues with- 
stands at least 50® C for as much os GO 
nunutp.s without beinR inactivated. 

Literature; BlodRcU, Bhytopath , JfS, 
1938, 937-93S; Bradford and JoJey, Jour , 
Apr. Bps., 46, 1033, 001-008; Christoff, 
riijtopatli. Zoitschr., 7, 1034, 52!-536;«, 
1035, 285-20G, Thomas, Ililpardia, 10, 
1037, 5S1-5S8. 

48 Mamor fragaiUe 11. (loc. ct(.,78) 
From Kew I.alin Fragoria, generic name 
of strawberry, from IJitin frnga, atraw- 
licrncs. 

Common name. Strawbcfry-erinUc 
VIMS 

Hosts' ROSACfiAE—frapario hy- 
brids, cultivated strawberries. Expcti- 
jncntnlly, also Fragarta taea L,, wood- 
land Btnmbcrry. 

Geograpliieal distribution* United 
Ktntcs, Enghind. 

Induced disease In cultivated straw- 
berry. cnnUing and chlorosis of leaves 
At first . minute chlorotic llocha appear in 
young leaves. Thc«c fiecks enlarge, ami 
small necrotic spots may appear in tbeir 
center*. Vcin-cleating appears fre- 
fluently. AlToctcd foliage lighter and less 
uniformly grren than nopmaL The vari- 
ety Royal Sovereign may appear normal 
through carrying this virus. 

Tnin<>mi«sion By aphid, .l/y:u*/roiwc- 
/ofii CkH CapiloptiOTUS fragartae 
Tlirol) ) (APlJlVJDAf:) Bygmftmg. 
iSoi by inocuUiioTi of ejtprrwil yolcc. 

Lueralure; Harris, Ann. Kept. Hast 
Mailing Res. St.a. far 1930, 1937, 201-211, 
212-22J, ilfd., far 1937, 19.18, 201-202, 
Harris *ndHddcbranJ,Cnnad Jour. Res., 
C, tS, 19T7, 25'J-2S0, OgiUie cl al., Anti- 
Rept. I^ng Aihton Res. Sta. for 1913, 
IfiH, 90-07, VauRhan, I’hytojnth, tS. 
103 . 1 , 73>-7t0, Jailer, Oregon Agr. Ii*p. 

.‘•tn Hull. 319. 19.11; ZdJor and 
\nughati, niytopalh., ff, 1032, 700-713. 


49. Marmor marglnans il. (foe. cif , 
79). From Latin irarginare, to provide 
with a margin. 

Cbmmon name: Strawberry yellow- 
edge virus. 

Hosts. JiOSACCAE— Fragarta hj'- 
brlds, strawberries; Fragarta cali/ornica 
C.andS , F. chifoctm's Dnch. (symptom- 
less). Experimentally', also Fra^iana 
resca L ; F. riromiana Duclu (some 
clones appear to be immune to infection 
by runner inarching). 

Geographical distribution. United 
Slates, England, France, New Zealand. 

Induced disease* In strawberry, plant 
appears flat w ilh outer rone of leaves more 
or less normal, central le.ivcs dwarfed, 
ycHow-eilgcd, deficient in red pigmenta- 
tion. Tlic variety Premier may carry’ 
this virus without showing any obvious 
manifestation of disease. 

Transmission By aphid, Myzii$ fragae- 
/ofii CMl. (APH/DIU/IC), By graft- 
ing. Kol by inoculation of expressed 
juice, Not through seeds from diseased 
plants. 

Literature • Chamberlain, New Zealand 
Jour. Agr., 49 , 1931, 22G-231, Hams, 
Jour. Pom, and Ilort. Science, It, 1933, 
5G-7G, Harris and Hildebrand, Canad. 
Jour. Res . C, IS, 1937, 233-2S0; Ilildc- 
brand, ifcid., C, I», 1911, 233-233; PlaU- 
das. rhytopath., 16 , 1920, 423-420, Jour 
Agr. Res., 5S, 1927, 1057-1990. 

60 . Marmor rubl H. (Holmes, foe. cit., 
SO, Pocci/e rult SlcKinney, Jour. Wash- 
ington Acad. Science, 3-}, 1911, HS.) 
From Latin riil>u«, bramble bush. 

Common rcimo- Ited-rasplierry' mosaic 
virus. 

Ilnsts. ItOfStlCEAlJ — li\ibut iifaeu* 
L.V red ra.«pl«rry; ft. occirfenfofj* I,., 
black raspberry. 

Geographical distribution; United 
States 

Induced di«ca«o ' In red raspberry, sys- 
tenMC ehJorotie moHling, marled at A/gh 
lempeiatures of summer. Foliage de- 
vefopment delayed in spring. In some 
varieties, hat petioles and cane lips die. 
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chlorotic bands surrouricling discolored 
areas on leaves. In cherty, 

dtt'arfing of wliole plant, chlorotic bands 
on leaves. 

Transmission : By budding, even In the 
absence of survival of inserted huds. 

67. Marmor nerrklarens ZcJJer and 
Evans. (Phytopatb., 3i, 1941, 467.) 
From Latin Aervus, sinew or nerve, and 
clarere, to shine. 

Common name: Cherry vein •clearing 
virus. 

Hosts. ROSACEAE-~^Pi^nus notum 
L., sweet cherry. Perhaps also' P. semi- 
lala Lindl, and P. domegtica L., on which 
symptoms similar to those induced by 
this virus have been observed. 

Geograpbical dislribution: United 
States (Oregon, Washington). 

Induced disease: In sweet cherry, 
clearingof veins throughout each leaf or 
only in localized areas. INIargiusof leaves 
irregular, most indented where clearing 
of veins is most conspicuous. Elongated, 
elliptic, or siot-like perforations occur m 
some leaves. AfTected leaves usually 
narrow. Enations occur as small blis- 
tered proliferations on lower side of main 
veins. Upper leaf surface silvery by re- 
flected light. By midsummer, leaves 


Geographical distribution : France. 
Italy, Bulgaria, Czechoslovakia. 

Induced disease: In grape, varioiu 
modifications of systemic chforotic mot- 
tling, and red pigmentation of parts of 
leaves with subsequent drying and drop- 
ping out of affected spots. Leaves de- 
formed, crimped between main veins 
Growth restricted. 

Transmission; By inoculatton of ev- 
pressed juice and by pruning. 

Literature: Blattn^, ^'inafskj- obzor., 
SS, 1931, 4-S (Cent. f. Bakt., II Abt., Si, 
1931, 464) j Ochrana Kostiin, IS, 1933, 
16M05 {Rev. Appl. MycoL, IS, 1934, 
421 ) ; Gigante, Boli. Star. Pat. Veg. Roma, 
n. s. 17, 1937, 169-192 (Rev. Appl Mycol . 
17, 193S, 221 ) ; Pantanefii, Afalpiglna, £{. 
19U, 497-523; 1912, 17-46; Slraimk, H 

Congr. Intern. Path. Gamp. Fan's, 1^1, 
367-376; Ochrana Rostlin, 11, 1931, 
69-9S (Rev. Appl. Mycoi., U, 1932, 389;,' 
Alelwcrth, Ochrana Rostlin, IS, 1033, • 
83-90 (Rev. Appl. JfycoL, IS, 1M4, 
421-422). 

59. Marmor santall 11. (he. C7l , W)- 
From New Latin, iSanfirlcrm, generir 
of sandal. 

Cbramon name ; Sandal leaf-ew^l 

Host. SAlfTALACBAE-ScntAim 


droop and appear somewhat wilted; they 
may fold along tbe midvein. Internodes 
short; increased number of buds, spurs, 
or short branches at nodes , resetting more 
pronounced on some branches tlian on 
others, mostly at end of yesr-old wood. 
In advanced disease, fruits pointed, 


nfiiim L., sandal. 

Geographical distribution: India. 

Induced disease: la sandal, le&\e3 
small, curled, wrinkled, thickened, bot- 
tle, abseisffiog. Systemic cblomtic mol- 
tling. Internode length normal. ” 
fected twigs produce bntb flowers an 


small, flattened on suture side with swol- 
len ridge along suture. Blossoms ab- 
normally abundant, crop of fruit reduced 
or wanting. 

Transmission • By grafting. Not dem- 
onstrated by inocuJafioo of expressed 


iruiis. . 

Transmission : By ring bark-gra 
Not by inoculation of expressed 


No insect vector is known. 

Literature: Venkata Rao, 
dal Spike Invest. Gimm., Bull. 3, 


juice. No insect vector is known. 

58, Marmor vltlcola II. (loc at., 83). 
From Latin I'lps, vine, and -cola, in- 
habitant of. 

Common name Vine-mosaic virus. 
Host ; VITACEAE—Vilts vmt/era L., 
grape. 


MarmorsecrefumBennclt. (Fbj 

■h.. Si, mi, 8S). From Latm 
mm™ naM.- DoiMcr 

:oI, /».»*« eway, 


FAiULY MARMOIU-CSAS 
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Geograptical distribution: United 
States (Washington). 

Induced disease: In sr^ect cher^, 
cbJototic mottling 4 to 5 ^ecks after full 
bloom, first on small basal leaves, later on 
ali leaves. The older affected leaves dc* 
velop autumnal colors and absciss, 30 to 
70 per cent of the foliage being lost. 
The remaining foliage appears somewhat 
wilted, shows increased mottling, ehlo- 
rotic spots, and areas becoming yellowish 
brown’, appearing rusty. Blossoms nor- 
mal. Fruits smaller than normal, in- 
sipid, not misshapen. Growth rate of 
tree reduced slightly. 

Transmission. By grafting. Not by 
moculationof expressed iuicc. Noinsect 
vector la known. 

literature . Beeves, Phytopath., SO, 
IfitO, 7S0 (Abst.); Jour. Agr. Res., W, 
1911, 55!>-572 (see 5C&-6G7). 

, 54 Marmor cerasl Zeller nod Evans. 

(rh>topath,, 3f, 1941, 4G7.) From Latin 
ceTotua, cherry tree', originally spelled 
cerarae, by error 

Common name . Cherry mottfe-leaf 
virus. 

floats ROSACEAE—Vrunui actum 
L,, sweet cherry, P. emarpineta (Diiugl.) 
Wnip , wild cherry. Experimentally, 
also I’, cerajiia L. (tolerant) and P. ma. 
halcb L. (tolerant). 

Geogrophieal distribution. United 
Stales (W’asliinglQii, Oregon, Idaho, Call- 
forrin) nod Can.xda (British Columbiaj. 

Inducedd:sca«e . In sw c ct cherry, chlo- 
rotic mottling, leaves puckered, wrinkled, 
distorted, not perforated. Blossoms not 
affected Fruit small, hard, insipid, un- 
even or delayed m ripening. Crop re- 
duced. Branches shortened, tree even- 
tually stunted 

Transmission By budding. No insect 
sector IS known. Not by the black 
cherry aphid, .Ifyriii cerasi <f’.) {APIU- 
flf/JAK). Not by inoculation of ex- 
prer'cd jmfc 

TlicrriuJ inaetivTilion. Not demon 
stratrd , not at <0* C in CO minutes nor at 
t9* C in 10 tninulra in bud slicks. 


literature: Beeves, Washington State 
IBirt. Assoc. Proc., 5/, 1935, S5-S9;Jour. 
Agr. Bes,, €S, 1941, 555-572; Zeller, Ore- 
gpn State Hurt. &c. Beport, 26, 1934, 
02-95; rbytopath., SI, 1941, 463-467. 

55 Marmor lioeopictum Cation 
(Phytopath., 51, 1911, 1009.) From 
Lutin ItMO, line, and pictus, ornamented. 

Common names: Prunus line-pattern 
virus, peach Iinc-pattcrn virus. 

Hosts. KOSACEAE — Prunur salicmo 
Lindl., Japanese plum, P. mafiofeb L., 
Mahaleb cherry; P. peraica (L.) Batsch, 
peach (*» Awiygdalus pcrsico L.). 

Geographical distribution: United 
Statea (Kentucky, Michigan, Cal’dornia, 
Ohio; perhaps widely distributed). 

Induced disease* In peach and Ma- 
lialeb cherry, light-colored line patterns 
or faint chlorotic mottling, tending to 
become masked as leaf becomes old. In 
peach, affected foliage sometimes less 
glossy tlian normal. In Prunvs salicina, 
no disease manifestations usually, rarely, 
chlorotic mottling os a few leaves. 

Transmission- By grafting. No insect 
vector is known. 

laterature . Berkeley, Div. of Dot. and 
Pbnt Path., Science &rvico, Dominion 
Dopt. Agr., Ottawa, Canada, I’ubl. C79, 
1911; Ckitioa, Phytopath., SI, 1941, IDOl- 
1010, Thomas and Bawlms, Ililgardia, 
it, 1929, C23-011 ; V'allcau, Kentucky Agr. 
Exp. Sla.. Bcs. Bull. 327, 1932, 89-103. 

5G. Marmor paUldoUmbatus Zeller and 
Mitbrath. (In Handbook of Virus Dis- 
eases of Stone Fruits in North America, 
Michigan Agr. Exp. Sta., Misccll. PubL, 
May. 1042, 50, Phytopath., 52, 1912, 
C33.) From lAtin paffiifus, pale, and 
limbaCus, bordered. 

Common name Cherry bandcd-ehloro- 
SIS virus. 

Ilosta: ROSACE AE-—Prunut ttrru- 
fala Lindl., fowenng cherry; P. orium 
L , Atairard cherry. 

Geographical distribution: United 
States (Pacific Northwest). 

Induced disease: In flowering eheny, 
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Laubert, Gartenwelt, SI, 1927, 391 ; Bipc, 
sbtd., SQ, 1927, 329-331; SS, 1928, 116-117; 
Pcthybridgc and Smith, Card. Chron,, 
S?, 1932, 378^79; Schmidt, Gwtenwclt, 
5/, 1932, 40] Seeiiger, Nachrichtenbl. 
Dcutsch. Pflanrenschutzdiensl, 6, 1926, 
63-61; Tuimann, GartcnwcU, S/, 1927, 
375-376; Vcrplanchc, Bui. Cl. Sci. Acad. 
Roy. de Belgique, Scr. 5, 18, 1932, 269- 
2S1 (Rev. Appl. Mycol., ti, 1932, 619- 
650). 


62. Marmor angliae H. (toe. ciL, 48). 
From Latin Anglia, England. 

Common name : Potato-paracrinUc 
virus. 

Hosts; SOLAN ACE AESotanum ta~ 
heroium L,, potato. Experimentally, 
also Batura alramoniun L., JImson weed. 

Insusceptible spcctcs: SOLAN A- 

CEAE--NtcoUana labaevm L., tob.acco. 

Geographical distribution : England. ^ 

Induced dbeaec ; In potato, masted in 
all plants of the variety King Edward. 
Chlorotic mottling with some necrosis in 
the varieties Arr.an Victory and Arran 
Chief. Cfslorotic mottling only in Arran 
Comrade, Majestic, and Great Scot pota- 
toes. Tw varieties, Sharpe's Express 
and Epicure, are said to bo resistant. 

Transmission; By grafts. Not by in- 
oculation of expressed juice. No insect 
vector is known. 

Literature: Dykstra, Phytopath., SS, 
1938, 597-606; Salaman and Lc Pclicy, 
Proc. Roy. Soc. London, Ser. B, tOS, 
1980. 140-176. 


63. Marmor aevi spec. nee. From 
Latin aevwn, old age, in reference to the 
obvious involvement or old, but not of 
young, delphinium leaves. 

Common name. Celery-calico v,^- 
Hosts; CUCVRBlTACEAe~Cm«- 
mi! soli™ 1; ctisumber; C. mrloh., 
ooBtaloupo; C«c«rMc 

ooJJsU' ssoKtoO"" M.11.. «»»»«»• 


UMBELLTFEEAE — Apinm graceolm 
L., celery. Experimentally, also SOLA^ 
NACEAE — Nicoficna labacum L,, to- 
bacco; Petunia hybrids Vilm., petunia. 
VIOLACEAE—Viola cornula L 

Gcograpliical distribution. (JoitciJ 
States. 

Induced disease : In celery, clearing of 
veins, puckering and downward cupping 
of younger leaves, green islands of tissue 
in Icmon-ycllow areas of outer leaves, 
green and j'cllow' zigrag bands on leaflets 
In delpliiniura, basal and middle leaves 
with pale-orange, amber, or lemon-yeilow 
areas; younger leaves normal green, 
chlorotic ring and line patterns. 


Transmission: By inoculation of es- 
pressed juice in the presence of 
powdered carborundum. By .apkiilit 
Apftis apigravcolens Essig, celery leaf 
aphid j A . opi» Thcob., celery apbfci; A. 
femigxnta-tiTiala Essig, rusty-baaded 

aphid; A. gostypU GIov., cotton spnidi 
A. mxddlelonU Thomas, erigeron wot 
aphid. Myzua exreumflexui (Buckt 
aphid; M. conreleidi (Kalt.), foxglove 
aphid; M. pcrstcae (Siilz.), green 
aphid; Rhopalosiphum melliftrm m- 
tes), honeysuckle aphid (APHlBJ- 
OAE). .. ,, 

Literature. Severin, Hilgard«. 

1942 441-461 ; Severin and Frcitag. roj 
topath., £5, 1935, SOI (Abst.); Hdgardia, 


t, Marmor rajhanl spec. nov. 
in raphanut, .adish. 

awTa (1..) Coss; ll.) 

,oBojsa,CopsriI» 

[ic : A/aiewo 

wcio oleracm h. BAA 
lE— Delphinium ajacis L. 
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mentally, also CHENOPODIACEAE— 
Bela vulgaris L , sugar beet j Chenopo' 
(hum album L., lamb’s quarters; C. 
murale L., so'^bane. COE’VOBVULA' 
CEAE — Cuscuta campestria Yuntker; C. 
euhindusa Dur. and Hilg. CHVCl- 
FERAE—Brasska tncana (L.) F. W. 
Scliultz, mustard (tolerant). CUGUR~ 
BITACEAE — Cucuims melo h., canta- 
loupe. PIIYTOLACCACEAE— Phyto- 
lacca americana L., pokewced. PLAN- 
TAGINACEAE—Plantago major h, 
plantain. POLYGONACEAE—Fago- 
pyrum cacultntum Moeneh, buckwheat; 
Polygonum pennayhanicum L , knot- 
weed PR/M ULACEAE-~Samolua 
JJonbundua lIDK., water pimpernel. 
SOLANACEAE—tycoperaieon esculen- 
turn Mill., tomato , Ntcoiiana glauea Gra- 
ham (tolerant); K. palmeri Cray; N. 
ruatiea L. (tolerant); N. tabacum L. 
(tolerant); Solarium tuberosum L., po- 
tato. VMI3ELLIFERAE—Apium 
gratrolena L., celery. 

Inginceptiblo epceUsiCOMPOSlTAB 
— /ftlianthus annuua L , sunflower; Lae- 
luca sattta L., lettuce. CRVCIFBRAB 
— /IroMJfo o/rracffl L .cabUngc. VOLY- 
GOS ACEAE—Ertogonum Jaaciculalum 
Dentil , California buckwheat. SCRO- 
P/f VLARIACEAE—Verbaacum thap- 
eus L., mullein. SOLvt AMCE/tE — 
Atropa belladonna L., belladonna. 

Ceoprapliic.'il distribution United 
Stales (Californw). 

Induced difcasc: In dodder, no symp- 
toms In sugar beet, experimentally, 
temporary sjstcmic cklorottc spotting; 
occastotuil faded nrc.is in leaves in subsc- 
fpirnt ebronic st.sge oI disease. In eanta- 
l<'ui>o, cxienmonlally, chlorotic spotting, 
rrdiiriion in loaf size, dcatli of some 
hairs, stunting of plant; mcloas small 
and of ;ioor qailiiy. In celery, experi- 
mrnlalb , systemic chlorosis followed bj 
dwarfing and mottling with subsequent 
apjwront rrroverj. 

Tnia*nii**ion lly dodder, Cwsfutorali- 
furnica, C. camperlnt, and C. subinrluHt. 

inoeulation of extracted juice to some, 
but not tnothcr, l>f>*t planiB, I'hylolaeta 
ammeana is irsdily infected by rubbing 


methods in the presence of a small umount 
of abrasive, and develops numerous 
necrotic primary lesions that serve for 
quantitative estimation of concentration 
of vims in inoculum. Through seeds 
from infected plants of dodder, Cuacula 
campestria; not through seeds from dis- 
eased cantaloupe, buckwheat, or poke- 
wced plants. Xo insect vector is known. 

Therinal inactivation: At 56 to 60® C 
in 10 roinutes, 

Piltcrability ; Passes celite and Berke- 
feld Nand W Alters. 

Other properties: Infective in dilu- 
tions to J :3000. Inactivated by drying 
and by etorage in expressed pokeweed 
juice, within 4S hours. 

01. Marmor pelargonll spec. nov. 
From New Latin Pelargonium, generic 
name of common geranium. 

Cbinmon names ' Pelargonium leaf-curl 
virus, virus of dropsy or Kr5u8elkraiik« 
heit of geranium. 

Host GERANlACEAB-^Pelargon- 
tum horlorum Bailey, geranium. 

Induced disease In geranium, circular 
or irregular chlorotic spots, sometimes 
stelLalc or dendritic, j to 5 mm in di- 
ameter. centers becoming brown with 
chlorotic border; severely affected le-aves 
become yellow and drop; spotted leaves 
nifllcd, crinkled, malformed, small, some- 
times puckered and splitting. Petioles 
and sicms show corky, raised, necrotic 
streaks: tops may die. Disease moat 
severe in spring, incon.ipieuous in sum- 
mer. 

Tcanawuaaina: By gw-tting. Xot by 
inoculation of expressed juice nor by use 
of knife to prepare cuttings for propaga- 
tion. Kot through seed. No insect vec- 
tor IB know □. 

Literature • Berkeley, Cnnad. Ilort. and 
Home hlag., ms, ini'!, M; Blattny, 
Ochran.a Bostlin, IS, 1933, 115 (Ucv, 
Appl. Mycol., IS, 1931, 37S-379) ; Bremer, 
Illumen-u. P/Lmrenbau, 4S, 1933, 32-33 
(Rev. Appl. .Mycol., IS, 1933. 514); 
Halstead, New Jersey .tgr. Kxp. Sta., 
Kept. 14, 1893, 432—133; Jones, Wa-shing- 
lon Agr. Exp. Sta., Bull. 390, 1910; 
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%; F , aliiuma Biuinc; F. trishmimi 
F. tsiela Roxb. 

Geographical dist ribuiion : Unifed 
Stales (California, Texas), England, 
Puerto Pico, China, Kcr” South Wales, 
Western Australia. 

Induced disease ; In fig, systemic chfo- 
rolic spotting and mottling of foliage; 
somese^Tre leaf distortion, Fruitscomc- 
timts afTccted, bearing light circular 
nrcas, rusty 8|)ots, being deformed or 
dropped prematurely. Necrotic lesions 
on profiehi of Samson caprifigs also have 
been attributed to Action of this virus. 

Transmission. By budding. No insect 
vector 18 known; miles have been bus- 
{icctcd fw possible vectors. 

Literature: Condit and Horne, Phyto- 
path,. SS, 1033, SS7-S0G: 5/, 1941. 561- 
5C3 ; S5, 1913, 7l5>-723 . Ho and Li. Lingnan 
Science Jour,, J5, 1930, 09-70; Pittman, 
W. Austral. Dept. Agr. Jour., if, 1935 
196 . 

67. Manner iwllcura (Fawcett) comb 
nov. (Ctirmir tlahcim Fawcett, Phyto- 
path., St, Wtl, 357.) Specific epithet 
meaning “pertainingto ftoly,” 

Common tiame Citrus infectious-mot- 
tling virus. 

Heel: /iC/TACFAE — Cttrus auran- 
itum L., sour orange. 

Cccprapliical distribution: Italy. 
Induced disease . In cour orange, white, 
pale green, or yellow irreguLnr areas in 
leaves, leaving narrow green bands along 
midrib; leaves blistered and distorted. 

Transmission: The aphid, ToxopUra 
flMrontn (Phytopath., Si, 1934, CGI), baa 
been suspected ns vector. 


Literature; FiurecH, Phytopati., St 
1941, 356-357; Petri, Bol.Staz.Pat.Veg* 
Homa, n. s. //, J93i, 105-114. 

Note; Several additional species wets 
described too late for complete systenatic 
treatment here. They are plain’s wheat 
mosaic virus, Manner caapestrs 
JIcKinney (Jour. Washington Acad. Sci , 
Si, 1944, 324) with x-arieties tyjncvm 
McKinney and galbinum McKinney, re- 
spectively causing light-green mosaic 
and severe S'cllow mosaic of wheat ia 
Kansas; wheat streak-mosasc virus, Jfu- 
mor vlrgatum McKinney (tild., H, 1914, 

324) with varieties typievtn McKancy 
and nVide McICinncy (ihi'd., Si, 1914, 

325) , respectively causing yellow gtraat- 
mosaic and green streak-mosaic of «licat 
in ICnnsas; Agropyron-mossic virus, 
Marmor ngropytl MeJUnney !f, 
1914, 520), with rarieties 
hfcKinney and Jiamm McKiaosy, rt* 
epcctively causing green-mosaic mottling 
and ycilow-iniasaic mottling ia the gw* 
Agropyron rtpens (h.) Beauv. io 
pnia; also a virus, FJavlmsenU ipemeM 
Doolittle and Harter (Phytopath., Sfj 
1945, 7C3), causing feathery mottle of 
sweet potnto in Maryland (see Slarmir 
pmteae for treatment of ft virus that 
was assigned as type of flanmcMli 
McKinney (Jour. Washington Acad So, 
5f, 1914, 149), a genus orfgfaaH/ differ- 
entiated from Marmor as contaituag 
viruses not yet itioculable save by 
union; a natural group of viruses may 
represented but their characteristic* 
affiliations seem not yet eJearJ. 


Genvs II. Acrogenus //ofmes. 


(ioc. at., HO.) 

Vimscs of the Spiedle-Tuber Gtoup. 

rOKth hebit or host plsnts without chlorotic or Greek, 

itches'-fatoom formotiou.or protlucliouor^Is. 

liut- or peak-productUB, in rctercncc to shapo of potatoes nfccled y F 


tuber virus. . 

The type species is Acropenus sotam Holmes. 



FAMILY mahmoraceae 


1201 


langsdorfii M’einm.; N. mslica L.; iV. 
tdbaeum'L- 

Geographical distribution: United 

Staler (CaUforaii). 

Induced disease: In radish, systertuc 
chlorotic spotting followed by chlorotic 
mottling of foliage ; little or no leaf dis- 
tortion; plants not stunted. 

Transmission; By inoculation ot ex- 
pressed juice No insect vector la 
known, not by the cabbage aphid, iJrm- 
cori/ne brnssicflc (L.};the false cabbage 


seeds from diseased radish plants. 

Thermal inactivation' At G5 to 6S* C 
in 10 minutes. 

Literature : Tompkins, Jour. Agr. Res., 
68,mO,UO-UQ. 

CS. Marinor prlmuUe <pee. noc. From 
New Lntin Frimnio, generic name of 
primrose. 

Common n.ame . Primrose-mos-aic virus. 
IloatB* PRIMULACEAE-Prtmiila 
obconicA Hance Experimentally, aI«o 
P. mafaeoidfs Franch and P. ttnenan 
Lindl. 

Inansccptible simcIcs' IIEGONIA- 
CEAE— BfDOfiio tcmpcrflffTtrvs Link nnd 
Otto BOR.lC/AMCCAE— 
alpcslns Schmidt. 

CEAE—Campantila medium L. CA/ZK- 
OP II YIJ‘ACEAE—Iyifinthus barbalut 
1. CIIEAOPOUIACEAE—Sptnaeta 
olcrarta 1. COMPOSITAE~B<Ui* 
jKTcnnit !. , chinrnris Necs, 

Ocrlera jamesonti Ilook , /.acturo sufira 
I, , Sffirfio eTUfnlu$ PC. , Tagetfi patuln 
L. CI{l'('IFEIlAE—ltrai$iea olfracra 
L , It ;>f I'll lUilcy , It. roprt 1. , llottlii 
ola iiicono U Itr. , /.uphaniM «a(iru* L 
Cl Cl'ltltlTACEAE — C'uri/mis fn{icu* 
I... Cucurbtin pc/x) L EUPIlOnnl.i- 
CEAE- liicinuM eommuniM I, CR.I.V- 
I.\EM:-Zfa m/iyj I EEdUU/XO- 
EAE-P'txn ml, rum I. , I'leia/fllm L , 
I'lgfin iinrrun (Torncrl P»>i //)• 
l!l.tJM'EAE—IjJ.fl,t bibri.h U,.rt. 
/* t l*.t VKI* .IC/'.l r /’npnr<r nrirnlal^ 


L. PRIM UL ACE AE—Anagalhs or- 
tensis I 4 .; Cyclamen indicum L.; Primula 
avrieula L.; P. fen's L. RANUNCU- 
LACEAE — Anemone coronana L ; Del- 
phinium eulUiTum Voss; Ranunculus 
astalicHS L. RESEDACEAE — Reseda 
odoralalj. ROSACEAE — Geumchtloense 
Balb. SCROPIIULARIACEAE— An- 
tirrhinum majus L. , Penfsiemon 6orl»a|us 
Nutt. SOLAN ACEAE — Capsicum fru- 
teseens L , Datura stramonium L.; Lyco- 
persicon esculenium Mill.; Nicotiona 
sfutmosa L.; N labacum L. , Solanum 
tuberosum L. TROPAEOLACEAE— 
Tropaeolum majus L. UMBELLI* 
FERAE — 4p»um grnveolens L. VER- 
liBNACEAE — Verbena hybrida V'oss. 
V/OLACEAE— Viola tricolor L 

Geographical distribution • United 
States (California). 

Induced tiiscasc . In Primula oheomea, 
clilorosis.atunting, rugosity with upward, 
or occasionally downward, cupping of 
leaves. Petioles and peduncles short* 
ened, flowers reduced in sue, hroken in 
color (white-streaked). Le.avcx coarsely 
mottled wall yellow-green, leaving green 
islands, tips of leaves sometimes nar* 
rowed. 

TransmisVion- By inoculation of ex* 
pTCS'iod jwice, in tlie presence of COO roesli 
powdered carborundum. Not hy aphids, 
Jfyrus pcrcicac (SuU.) and M. eircum- 
/Ictus (Uuekt.) (.lP///I>/I>.in) No 
insect vector ix known. Prolnbly not 
through wds 

Tlierm-al inacliMition • At 50* C, not 
tS* C, in 10 minutes 

Other properties Infective after 21, 
not 4S. hours in ritrn. Infective after 
I to dilution 

Litcrntxire • Totnpkini and Middleton, 
Jour .\gr Re.4 .C5, l0ll,C7t-C79 

G6. MiTinor carlcae (Condit and 
Horne) tomb. nor. (Pieinr caricoe 
Cnndit and Horne, I’lijtopath., 3 |^ 1911, 
5C3.) I'nim Iciim cnnrti, a kind of dried 
hg 

Common name rig-nio-aie xinis. 

Ho«i«*.VOR.tC/.".lE— Pifus ron'ea I. , 
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The type species is Corivm aolani Bolzaes. 

Key to the species of penus CorJum, 

I. Infecting potato. 

I- Corfunj sotani. 

11 . infecting beet. 

rt-r ^ . . 2. Cerium belae. 

111. Infecting raspbeyry. 

3. Corixim rt/6i. 

4. Corium ruborum. 


i. Corimn solanl Holmes. (Handb. 
Pbytopatb. Viruses, J93D. 120.) Tiom 
Ken* Latin Sotonumr generic name of 
potato. 

Common name • Potato Icaf-roU virus. 
Hosts' SOLAN ACE A B — Sotanutn in'- 
beroium L., potato. Experimentally, 
aJso other soianaceotis species, Datura 
slramomum L., Jimson weed; Lycopmi* 
con eacHfenbini Miii., tomato; Sofanum 
dulcamara L., biitcrs-ftcct, S. vtUoium. 

Ittsusceptibh species: CHENOPODI- 
ACEAEr^Beia vulgaris L., beet. 

Geographical distribution: North 
America, Trance, British Isles, probably 
wherever potatoes arc grown. 

Induced disease In potato, leaves 
thick, rigid, Jeathery, and rolled, their 
starch content excessive. Plants dwarfed. 
Tubers few, small, crisp. Tubers of 
some varieties show conspicuous phloem 
necrosis, germinate with spindling 
sprouts. 

Transmission; By aphid, Mysus persi- 
cac (Sulz.) {APIIIDFDAE}, with incu- 
bation period of 21 to 48 hours. Also by 
Myzus contoh'ult (Kalt.) (»* SI pseudo- 
solant Theob.), 3 /. arcvmflesua (Buckt.), 
SJacTostphvm solant/vlti Aslim., and 
Aphis abbrcviata Patch {APUIDI- 
DAE). By grafting. Not by icocula- 
tion of expressed juice. 

literature- Artschwager, Jour. Agr. 
Res., IS, 1918, 559-570; U. 1923, 237-245; 
Hyhstrs, ihd., i7, 1933, 17-32, Elze, 
Phytopath., 21, 1931. 67MSG, Folsom. 
Maine Agr. Exp, Sta... Bull. 297, 1921, 


37-52; 1942,215-250; jrurphy,ScifDt. 

Pfoc. Boy. Hublin Soc., IT, 1023, 163- 
1S4; Murphy and M’lvay, I'fiid,, 39, 1929, 
34t~S53; Schultz and Folsom, Jour. Apr. 
Res., 21, 1921, 47-SO; Smith, Ann-Appl. 
Biol., IS, 1929, 209-229; 18, mi, 141*157, 
Stevenson ct ah, Am. Potato Jour., iO, 
1943, 1-10. 

2. Corium betae spec, nor, Froiolalic 
beta, beet. 

Cbmmon names;- Sugar-beet yelhai 
virus, beet -yellows virus, jaunissc >iru.<, 
vergellngsziektc virus. 

Hosts; CJIENOPODIACEAE-^Bcls 
tutgaris L., faeetj B. morffma L-t 
eicla; Alriplfz hortmis t., A. aiiinw 
L.; Chcnopodium album L., laiuh's QU-V- 
ters; Spj’nocio oteracea h., gpimfh- 
ASIARANTHACEAE ^Amaranlirrt 
relro^ixus L. 

Insusceptible species; SOLAhA- 
CEAE—Solan’'„. tuberosum L., potato; 
all other tested solanaceous speciw 
Geo^phlca! distribution: Beiput«- 
Netherlands, Denmark, England; F'"' 
haps Germ-anj’ and the United Statw- 
Induced disease: fn beet, 
little affected; older leaves yGlio«-, brit- 
tle, short, thick, coBf.aming crce^iie 
amounts of carbohydrates; 
aecondary phloem, fn spinach, Jt? 
ing, necrosis between veins on old 
Transmission; Not by iaocahimj 
expressed juice. By aphids, 
stcae (Snh.h Aphis /abce Scop . 
stphum Bolamjoht Mhm., and Aulm 
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Kty to the speciti of genus Acrogeaus. 


I. InlecfiDg potato. 

II. InletUng black cuiraut. 


1. Acrogenus solani. 

2. Aerogenvs ribis. 


1. AcrogeaussoUnlHolmes. (Handb. 
Phytopath. Viruses, 1030, 111.) From 
New Latin ijofanum, generic name of 
potato. 

Common names: Potato spindle-tuber 
virus, potato spindling-tuber virus, po- 
tato marginal leaf-roll virus. 

Host: SOLANACEAE — Solatium tu- 
berosum L., potato. 

Geographical distribution: United 
States and Canada. 

Induced disease: Plants erect, Blitl, 
spindly, lacking vigor. Leaves small, 
erect, darker green than normal. Peti- 
oles sometimes slender, brittle. Tubers 
long, cylindrical, Irregular in shape, tap- 
ered at ends, smooth and tender-skinned, 
of softer than normal Qcsb in spring 
lilyes of tuber conspicuous 
Transmission; By inoculation of ex- 
pressed juice, by use of contaminated 
knife in cutting successive tubers before 
planting; by contacts of freshly cut seed 
pieces. By aphids, Jifyrus prrsicae 
(.Suit.) and Ufocrosip^um solani/ofn 
Ashm.C* Jlf.priKoch) {APItJDlDAC}. 
Also by certain Icaf-cating insects. 

Thermal Inactivation: At GO to 05* Cin 
10 minutes (in tuber tissues). 

Literature : Bald et si., Phytopath , 5/, 
1011, 181-lSG; Folsom, Maine Agr. Cxp. 
Sta , Orono, Bull, 312, 1923, Go«s, pliyto- 
p.alh.. Iff, 1920, 23.3, 200-303; ]8, 192S, 
4J5-ttS; Nchnwka Agr. Hxp. Sta., lies. 
Bull. iT, 1930, 83, 1931; Jaezewskt, La 
D ffense des Plantes, Leningrad. 8, 1927, 
C2-77 (Itcv. Appl. Mjcol., ff, 1927, 572- 
573, Abst.); McLeod, Canad. Lxp. Farms, 
Div. Bot., Bpt. for 1920, 1927. 


Strains: A strain causing unmottled 
curly dwarf of potato has ^en given a 
varietal name to distinguish it from the 
type, var. i-uldari* II. (loc. cil., Ill) • 

la. Acrogenus sotani var. setcrus H. 
(loc. cil., 112). Inducing symptoms in 
potato on the whole more severe than 
(hose caused by the type strain. 

Common name : Unmottlcd curly-dwarf 
strain of potato spindle-tuber virus. 
(Goss, A’cbniska Agr. Exp. Sta., Ties. 
UuB. 47, 1930, 6S, W3l ; Sciiults and Fol- 
som, Jour Agr. Bcs., W, 1923, 43~U8.) 

2. Acrogenus rlbts 11. (loc. ett., 112). 
From Latin nb«», currant. 

Common name Black-currant rever- 
sion-disease virus. 

Host- SAXlFEAOACEAE^Rtbes 
nigrum L., European black currant. 

Geographical distribution. British 
Isles. 

Induced disc-asc: In European black 
currant, leaves abnormally narrow and ' 
flat, small veins few. Plovicrs sometimes 
nearly transparent, smooth, sepals 
brightly colored beneath. Flowers and 
small fniUs fall. Stems less woody tlian 
normal, with tendency to excessive gum 
production. 

Transmission. By grafting. By big- 
bud mite, Erwphyes riiii (ElllOPHVf^ 
DAE). Kot by inoculation of expressed 
)uieft. Not through sovi. Not through 
seeds from diseased plants. 

Literature’ Amos and Hatton, Jour. 
Pom. and Ilorl. Science, 0 , 1920, 1C7-1S3; 
Amos ct al., in East ^ta]}lng Ties. Sta., 
15lli Ann. Bpl.. 1923, 13-10; Lee, Ann. 
Appl Biol., 9, 1935, 40-03. 


GniuiJII. Corlum Holmes. 

(Loc. ra'f , 119.) 

Viruses of the l^-if-Itoll Croup, inducing diseases usu.ally ckaraeleriied by iLiekcn- 
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geniculatus, p.p. of geniculo, knotted, 
jointed. 

Medium-sized rods, occurring singly, 
in pairs and chains, motile, possessing 
polar flagella. Gram-negative. 

Gelatin colonics: Circular, whitish, 
translucent. Deep colonies yellowish. 

Gelatin stab : Infundibuliform liquefac- 
tion. Sediment light pink. 

Agar slant: Grayish, glistening, trans- 
lucent, limited, becoming brownish-gray. 

Broth : Turbi d, wi th slight gray pellicle 
and sediment. 

Litmus milk; Alkaline; reduction of 
litmus; slight coagulation. 

Potato: Thin, brownish, moist, glis- 
tening, viscid. 

Indole not formed. 

Nitrites not produced from nitrates. 
Aerobic, facultative. 

Optimum temperature 20* to 25*C. 
Habitat: Water. 

32, Pseudomonas fragt (Eichhoh) 
Huss emend. Hussong, Long and Hammer. 
{BacleTium fragt Eichholz, Cent. f. 
Bakt., II Abt,, 9, 1902, 425; Huss, Cent, 
f. Bakt,, II Abt., 19, 1907, 661, Hussong, 
Long and Hammer, Iowa Agr, Exp. Sta. 
Res. Bull 225, 1937, 122; also see Long 
and Hammer, Jour. Dairy Sci., £0, 1937, 
448 ) From latin fragum, strawberry. 

Description from Hussong, Long and 
Hivmmer, loc. at. 

Rods 0 5 to 1.0 by 0,75 to 4.0 microns, 
occurring singly, in pairs and in chains. 
Motile with a polar flagellum. Gram- 
negative. 

Gelatin- Cratcriforra to stratiform 
liquefaction in 3 to 4 days. 

Agar colonies Convex, glistening, gen- 
erally butyrous, occasionally viscid. 
Rough, smooth and intermediate forms 
are recognized in the description quoted. 
The rough forms are less proteolytic, and 
less active in the hydrolysis of fats. 

Agar slant: Growth abundant, spread- 
ing, raised, white, shiny, generally 
butyrous. Sweet cster-like odor resem- 
bling that of the flower of the May apple. 

Broth : Turbidity and sediment with a 
thin pellicle. 


Litmus milk: Acid ring followed by 
add coagulum at surface. Complete 
coagulation in 2 to 3 weeks, some diges- 
tion. Characteristic May apple or straw- 
berry odor. 

Potato: Growth echinulate to arbores- 
cent, raised, glistening, white, becoming 
brownish. 

Indole not produced. 

Nitrites not produced from nitrates. 

Ammonia produced from peptone. 

Hydrt^cn sulfide not produced. 

Acid from glucose and galactose, 
sometimes arabinose. No acid from 
glycerol, inulin, lactose, fructose, mal- 
tose, mannitol, raOinose, salicin and 
sucrose. 

No acctylmcthylcarbinol produced. 

Fat is generally hydrolyzed. 

Aerobic. 

Grows from 10* to 30*C. No growth at 
37*C. Very sensitive to heat. 

Source: Isolated from milk and other 
dairy products, dairy utensils, water, etc. 

Habitat: Soil and water. Widely dis- 
tributed (Morrison and Hammer, Jour. 
Dairy Sci., £4, 1941, 9). 

Hussong (Thesis, Iowa State College, 
1932) regards Bacterium fragi Eichholz 
(foe. cil.) as the R type, Pseudomonas 
fragarxae I Gruber (Cent. f. Bakt., II 
Abt., 9, 1902, 705) as the 0 form, and 
Pseudomonas fragoriae II Gruber (Cent, 
f. Bakt , II Abt., U, 1905, 122) as the S 
form of the same organism. He makes no 
mention of Pseudomonas fragaroidea 
Huss (foe. eft.) which from its description 
would belong to the smooth type A 
brief characterization of each of these 
organisms follows: (1) Bacterium fragi 
came from milk os drawn from an indi- 
vidual cow; it does not liquefy gelatin, 
exhibits no fluorescence, is strongly alka- 
line in litmus milk, and does not grow 
at 37*C, (2) Pseudomonas fragariae I 
came from fodder beets; it docs not 
liquefy gelatin, has weak blue-greenish 
fluorescence, is weakly alkaline in milk, 
and grows at 37*C, (3) Pseudomonas 
fragariae II came from pasteurized milk; 
it liquefies gelatin, coagulates milk, and 
docs not grow at 37°C, (4) Pseudomonas 
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lAum sofant Ivalt. {APIllDlDAE)', 
virus is not transmitted by these aphuls 
to their descendants. Kot through seeds 
of beet. Virus overwinters in beets 
stored for subsequent use in seed produc- 
tion. 

^erologicaJ relationships: Specific pre- 
cipitating antiserum effective with crude 
s.ap of diseased, not licalthy, plants and 
with sap of diseased plants after pas- 
sage through a Chamberland L,, not Lj, 
filter candle; ineffective with sap from 
beet plants suffering from mosaic 
Thermal inactivation Virus heated 
to about B2*C no longer precipitates 
with spocific antiserum 
Literature: KIcMkowski and Watson, 
Ann. Appl Biol , SI. WU, 116-120, Peth- 
erbridge and Stirrup, London, Ministry 
Agr. and r«<'hcries, Bull. SS, 1935, Qiun- 
)cr and Boland, Tijdschr. riantennek- 
ton. 4i, 1930, 45-70; Uoland, thid.. ^5, 
1039, 181-203, Schreven, Meded. 

Inst, \tior Suikcrbietcntoclt, Bergen op 
Zoom, 6, 1930, 1; Watson, Proc. Roy. 
Sue. London, ^r B, itS, 1940, 535-5^, 
Ann. Appl. Biol., iO, 1912, 35S-365. 

3. Cotlum rubi If. (foe. ci( , 121). 
Prom New Jjitin /fiibu*. generic name of 
msplicrry, from latin riiBus, bramble 
bush 

Omiinon lumc ; Raspberry Icaf-ciirl 
virus. 

Host KO.S.lCK.tK — JfuliTi* tdatm I,., 
red nwpliorrj'. 

Insusceptible species* RO.S.tCKAK— 
Ifubus eccident'ili* L , blaek msplierry, 
ll. nccIreliM Peek, purple ra.«pl*crry. 

Gecgmpliical <li«tribution* Unilrd 
btstes, not in lingUnd. 

Induced div'a«e* In ml raaplicriy, 
wins fvtariled m growth, causing dowti- 
» nrd curling of leaf m-argins and crinkling 
of leatlamiivi. Vohac»dirkgn'en,dr> in 
apiiearanec, not wiping readily. In late 
lumtner, lea' es bronxed, Ic-sf surface glis- 
tening. Hi'C'wcd canes easily winter- 
killed Berries small and pmr. The 


Knglish variety Lloyd George is intol- 
erant of the disease and is killed. 

Transmission: By aphid, Aphis ruhi- 
eola Oestl. (= A. rn6ipftifa Patch) 
(AP//7D/DAE). Xot by inoculation 
of expressed juice. 

Literature* Bennett, Michigan Agr. 
Exp. Sta. Tech. Bull. SO, 1927; Phyto- 
path., to, 1930, 787-S02, Harris, East 
Mailing Res. Sta., Ann. Rpt. for 1334, 
1935, Rankin, New York Agr. Exp. Sta,, 
Geneva, Tech Bull. 175, 1931. 

Strains* A strain differing from the 
type, var. alpha It. ffoc. ciL, 121), has 
been given a varietal name derived from 
Its common name, raspberry beta-curl 
virus. 

3a Cerium ru6i var. 6efa K. (lac. ett., 
122). Infecting black and purple nsp- 
bernes, as weJJ as the red raspberry, 
which atone is susceptible to the typo 
strain, raspberryalpha-curl virus. (Ben- 
nett. Phytopath., tO, 1930, 7S7-S02.) 

4 Cerium ruborum (ZcIIor and Braun) 
comb nor (,f/inuor ru6orum Zeller and 
Braun, Phyiopath., 3$, 1913, 161.) From 
Igitin riihus, bramble bush. 

Common name Ra-ipberry decline-dis- 
ca«c virus 

Host BOSACL’/lt'— RubiM idaeus L., 
tvd rasplierry. 

Geographical distribution United 
States (Oregon) 

Induced disease* In Cuthbcrl rasp- 
borry.shoots retarded in spring, reddish; 
leaves in autumn rolled downward, fluted 
along veins, lc«« green tlian norrtml be- 
tween veins, slightly bronxed along mar- 
gins and crests liclwcen veins Intcr- 
iiodes shortened near lips of rancs. Af- 
fected canes smalt, weak, not Imrdy in 
winter Small tools and feeder rootlets 
fewer tlian m healthy plants. Di«case 
progreosive over almtit three years. 
FniUs rnwll, irrcgnhir, tending to Ijo 
gJrtUi-ie. crumbly when rijie, worthless. 

Tian«roi5.«ion : By grafting. No iaseet 
vector is known. 
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Genui IV. Kanus Holmes, 

(Loe. al,, 123.) 

Virusea of the Dwarf-Disease Group, inducing diseases characterized by dwarfing 
of tost plants or by growth of adventitious shoots with short intereodesi cMorelu 
mottling absent. Generic name from Latin nanus, dwarf. 

The type species is Nanus loganobaeci Holmes. 


Key to the species of genus Nanus. 
I. Infecting rosaceous plants. 


A. 

B. 


In loganberry and Phenomenal berry. 

I. A^anus loganobacei. 


In black raspberry. 


2. Nanus or?en/nZt«. 


C. In peach. 

D. In ocean spray. 

E. In strawberry. 

F. In prune and plum. 

II. Infeellng graminaceous plants. 
A. In sugarcane. 


3. Nanus mirabilis. 

4. Nanus holodisei. 

5. Nanus fraffariae. 

6. Nonus eupult/ormatis 

7. Nanus pruni. 

8. Nenus sacehari. 


1. Nanus logaaobaecl Holmes. 
(Handb. Phytopath. Viruses, 1S39, 124.) 

From New Latin loffanehaccus, specific 
epithet of loganberry, Rubus loganobaeeus 
Bailey. 

Common namei L^anberry -dwarf 
virus. 

Hosts. ROSACEAE—Rubus logano- 
baccus Bailey, loganberry and Phenom- 
enal berry. 

Geographical distribution: United 
Slates (Oregon, Washington, and Cali- 


fornia). 

Induced disease in Phenomenal berry, 
leaves small, obovate, rigid, new canes 
short, spindly. In young plants, some 
necrosis along and between veins, leaves 
crinkled, finer veins chlorotic. Stems 
not streaked or mottled, normal m color. 
In iate stages, canes very short, latcr- 
nodea short. Sepals and petals of flowers 
small. Fruit of fair sise, but druplets 
ripen unevenly and tend to W1 apart 
when picked. Loganberry is less 
ceptible than the Pl^enomenal berry but 
is aimilarly affected. 


Transmission; By aphid, CapUophorus 
tetrahodus (APHJDlDAp. Not by 
inoculation of expressed juice. 

Literature: Zeller, Phytopsth., Ih 
1925, 732 (Abst.); 17, 1927, 62941S. 


2. Nanus orlentalls H. (loe. at., 124). 

From Latin orirntofw, eastern, , 

Common names: Haspberry-atreak n- 
rus, raspberry eastern bluo-sfem virus, 


raspberry rosette virus. 

Host- ROSACEAE-Rubus oeadf” 
(alts L., biack raspberry. tnPAE-' 
Insusceptible species: ^OSACbAt 
liuhm tdacm h., red raspboror, If- f 

GeMrapbical distribulBii: U"'" 


ruluceJ disease; In 
ate stunted, beeon..ng«n;^ " ”“^ 
sivo Ecasons; leaves 
M Wselher an canes, 

,ted so as to be niBi* 

a show Wuwb fj’Jtfati 

tripes near their '’S,. 

on branches or oa fruiting P 
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Fruit inferior in size, quality, and quan- 
tity. Plants live only 2 or 3 years after 
infection on the average. 

Strains: A strain of this virus is be- 
lieved responsible for mild streak of black 
raspberries, in which purple to violet, 
greenish brown, or bluish streaks on canes 
are narrowly linear or elliptical in form 
and often very faint; when the bloom is 
rubbed off, the lesions appear as though 
wafersoaked and discolored. Leaves are 
slightly curled, their veins cleared. 
Fruits arc dry and dull in lustre, even 
while still red, and of poor flavor when 
ripe. , 

Literature: Bennett, Michigan Agr. 
Exp. Sta , Tech Bull. 80, 1027 , V/ilcox 
U, S. Dept. Agr , Dept. Circ. 227, 1923, 
Woods and Haul, U. S Dept. Agr , Plant 
Dis Rpt 1910, 333-310. 

3. Kanus znlrabUIs H. (foe. ef(., 120). 
From Latin mirabifis, strange. 

Common name: Peach phony-disease 
virus. 

Hosts. fJO-SACEAC— Prunu* ptruca 
(L.) Batsch, peach. Experimentally, 
also other Prunus species. 

Geographical distribution: United 
States (Ocorgia, Alabanu, Florida; 
sparsely ais' In blississippi, Tennessee, 
South Carolina, Louisiana, Texas, Ar- 
kans.'is, Missouri). 

Induced disease : In pe-ach, tree 
dwarfed, foliage abnormally green, fruit 
small, flecks in wood, especially in roots, 
sections of roots show characteristic well- 
distributed purple spots after 3 to 0 min- 
utes of treatment in25cc absolute methyl 
alcohol acidulated by the addition of 1 
to 5 drops of concentrated, chemically 
pure hydrochloric acid. 

Transmission : By root grafting, except 
by root-b.ark patch grafts, which are inef- 
fective. Budding and grafting with parts 
of stem fail to transmit this virus. 

Tlicrin.al inactivation : At IS* C in about 
40 minutes In roots. 

Literature: Hutchins, Cixirgia State 
Enlomol. Bull , 7S, 1933; Phytopath., 
1930, 12 (Abst.): Hutchins and Rue, 
«hid., W, 1930, 12 (AUt.). 


4. Nanus holodiscl H. (foe. at., 127). 
From New Latin Holodtscus, generic 
name ol ocean spray. 

Common name’ Occan-spray witebes’- 
broom virus. 

Host* ROSACEAE-^Holodiscus dis- 
color Max., ocean spray. 

Geographical distribution: United 
States (Oregon and Washington). 

Induced disease In occan-spray, dis- 
eased branches form clusters of thin wiry 
shoots with abnormally short internodes 
and crowded smalt leaves. Laterals num- 
erous and more than normally branched. 
Bronzy red color acquired early by af- 
fected foliage. 

Transmission’ By aphid, Aphis spir- 
aeae Schout. {APIIIDIDAE), By 
grafting. Not demonstrated by inocula- 
tion of expressed juice. 

Literature’ Zeller, Phytopath., (I, 
1931,923-025. 

5. Nasus fragarise H. (Holmes, foe. 
ci{., 12$; Dla^toifenus fragartoe McKin- 
ney, Jour. B'oshington Acad Science, 54, 
19H, 151.) From New Latin FroBario, 
generic name of strawberry. 

Common name: Strawberry witches*- 
broom virus. 

Host: ROSACEAE— Frajarto efufoen- 
SIS Duch. var. anonassa Bailey, culti- 
vated etrovv berry. 

Geographical distribution; United 
States (western Oregon). 

Induced disease ’ In strawberry, leaves 
numerous, light in color, with spindly 
petioles, margins of leaflets bent down, 
runnersahortened, pkints dwarfed ; flow or 
etidks spindly and unfruitful; root s^’s- 
terns nornuil and well developed. 

Transmission: By aphis, Mgsus fragae- 
Joltt Ckll. {APIIIDIDAE). Not dem- 
onstrated by inoculation of cxpre»scd 
juice 

Ijlcraturo. Zeller, niytoiYath., 17, 
1927, 329-335. 

C. Nanus ccpullformans Zeller ami 
Weaver. (Pliylopath., SI, 1911, 851.) 
From diminutive of I^tin evpa, tub, and 
participal from I^lin fomart, to form. 
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Common name: Slrawbcrry-Blnnt 
vims. 

Host: ROSAGEAE—Fraacma Mloen- 
sis Duel:, var- ananassa Bailey, culti- 
v.ated strasvbcrry. 

Geographical distrihution : United 
States {Oregon, IVaaliington). 

Induced disease ; In strawberry, littb 
il nny reduction in chlorophyll, plants 
erect but short; leaves at first folded, 
Inter open, dull in lustre, with papery 
rattle when brushed by h.nnd, lealleta 
cupped or with margins turned down, 
nudveins tortuous; petioles 4 to } 
normal length : fruits small, usually hard 
and seedy ; roots normal in appearance. 

Trarumission; By etrawhcrry-lMf 
aphid, Capilophsns {msaefeUt lAPIlI- 

DIDAE). By grafting. Not by inocu- 
lation of c.vprossed juice. 


7. Nanus prunl 11. (foe. cff., 12S). 
From New Intin Pruniis, generic name 
of prune, from Latin pn/nor, plum tree. 
Common name . Prune-dvrarf virus. 
Hosts; nOSACEAE-rrums domer- 
|,co L., prune and plum; var. tnrtlitio 
Bailey, the Damson plum, remarns symp- 
tomless. Experimentally, also Broniis 
persico (L.) Batsch, ,p_ 

Insusceptible specie*: ROSAChAE 
Prunva avivm L., cherry. 

Geographical distribution; United 
S.S« (New Ibrk); Canada (Bnlish 
nnlumbia, Ontario ) . 

Muced dtae In prune, eaves 
small, narrow, rugose, distorted, 8*“" • 
Internodcs short. Some 

and appear normal. Blossoms nuincrous, 

“tnTeUuitsfew. 

als marrow and distorted. In Damson 
and Bradshaw plums, no obviolK sranl- 
festations of disease M a result of in 


Tranamission : By budding and other 
forms of grafting. Not demonstrated by 
inoculation of expressed juice. No insect 
vector is known. 

Iritcrature : Berkeley, Canada, Bomin. 
Dept. Agr., Div, of Bot. and Plant Path , 
Science Service, Publ. 679, 1941 ; Hilde- 
brand, Phytopath., SS, 1942, 741-7SI; 
Thomas and Hildebrand, Phytopath., 
X8, 1935, 1145-1H8. 


8. Nanus saccharl H. (foe. cif., 129). 
From New Latin Saccharvm, generic 
name of sugar cane, from lAtiasaccharm, 
sugar. , 

Common name : Sugar-cane seren- 
disease virus. ‘ « 

Host ; aitAMINEAE’-Saccharum o^i 
einarumL., sugar cane. _ 
Geographical distributioni 
Borneo, Sumatra, Moluccas, 
ritius, Australia, Fiji, Formosa, Ilaw*". 

*^I»du«d disease : In sugar com (Oeri- 
ben variety), plant dwarfed sW> 
Stunted, vascular bundles colored by 

preseneiofnredBumisdvenlitiassm"^ 

from manyorall note. 

Transmission : Not by »nw 
expressed juice. No insect ^-eetor 

'Xrnal inactivation; a 

sugar cane, at 52" O . „„tvivet!» 

hour. Infected cane cuttings sm 
h«t treatment required for cur^ ‘I®”' 

imietivatienofthocausalivewr^ 

„,erature;Hou.r»n,Arch.Su^^_^^^ 

Kcderland.-Indifi, S / -vT.^-iiian Sugar 

Lyon, Bull. 1-13: 

Ranters’ 5^0 ^derhrf- 

Wilbrink, Arch, buii^eriii 

... Bw tno^ 1-15. 


ion. 

Kt.necor.lus3W6mt-.n-.dM- 

(Phylopath., 9i, 19^2, 450. nfrecting bark, le® 
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(Note: The genus Cilrivir (first named species, Cilrnir psorosts Fawcett, Phyto- 
path., S/,1941,357) was proposed by its author os a gen to pro tempore with the avowed 
purpose of accommodating viruses causing diseases in species of the plant-host genus 
Citrus. It appears to have been implied by the term genus pro tempore that evidences 
of natural relationship, when discovered, would permit even the first -named species 
of this genus to be assigned elsewhere. On tlic assumption that a permanent genus is 
nothing more than a l>/pc species and such other species as may be added to it by one 
or another author, it must be felt that a genus pro tempore, houever convenient as an 
expedient, cannot become a permanent genus under any circumstances, because its 
first-named species nould appc.sr not to be a permanent part of the genus and so 
intended not to be a true type-species Without n type species there would seem to 
be no permanent genus concept 

The system by uhich the term Cilririr was coined (exphiincd by its author as use of 
the genitive of the host-genus name, Ciirn, plus nr, signifying virus) seems in itself 
acceptable , for it is commonly agreed that a generic name may be made in an arbitrary 
manner. It may be noted that use of the stem of the host-genus name (Cilr-) with 
connecting %'owcl i and suffix -I'lr, possibly a more orthodox procedure, would have 
given the same result in the present instance. The original definition of the term 
Cilriiir might bo thought to be repugnant as disregarding concepts of natural inter- 
specific relationships that arc essential to the spirit of binomial nomenclature. Were 
the genus to be regarded as permanent rather than pro tmpore, how ever, the scope of 
the genus would come to be wholly changed by usage, when, with passage of time 
related species would bo added to what in this case would bo a type species, without 
regard to the unorthodox intent of the original definition but solely in accordance with 
BlmilarUlcs between viruses. A generic concept need never be accepted as rigidly 
defined, whether initially, as has Ixen attempted in this case, or upon further experi- 
ence, tweauso a genus may still grow by the addition of closely alHed new* species 
Iwj-ond any iimit that may be set. On this account an original, or any subsequent, 
definition may l»c regarded as subject to unlimited cliangc so long ns the type species 
18 logically retained The form and definition of the term Cifrtvir would not, there- 
fore, militate against Its continued use. Its axx>wcdly temporary status alone seems 
decisively to do so. 

The originally monotypic genus Rimocortiu*, published in the following year, was 
defined only by the combined generic and specific description, and wa-s not referred to a 
family by Its authors. Tlie type, because at first the only spocicB, /?imocor(iut /riran- 
ram, is the flowering-cherry rough-bark virus. This l> pc species might well be asso- 
ciated with the species Cifrinr psorosis, citrus-psorosis virus, discussed above, 
both afTccting bark principally, tlmugh foliage al«o to some extent Although the 
genus Ci/nrir was named in 19(1 and //imocortius not until 19(2, the first was intended 
as a temporary a.«serablagc only, os above mdicntnl. It would seem appropriate, there- 
fore, to include the virus tint was known (empnranly os Citrjnr ptororit in the jvir* 
nuinent genus /Jimocorlmi Milbrath and Zeller and to assign this genus to the family 
.Ifarmeracfoc ) 


Key to the speeits of the genus Rimocortlus. 

I Aficeting cherrj’. 

1 RimOcorfius Itranram*. 

II, AfTccting Ci/ruf, 

2. /7irnocor(iUt prorosir. 

III. AfTccting pear. 

3, /kimocOTtius pyri. 
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1 . lUmotortlas kwaazani MUbrath and 
ZcUer. (Phytopalh., Si, m2, 430.) 
From Kwanzan, mme of a variety of 
flowering cherry. 

Common name : FJon’criug-cherry 
rough-bark virus. 

Hosts: Prunus serrvlala Lindl. var, 
Kwanzan, flowering cherry ; P. avium L,, 
Maziard cherry. 

Geographical distribution: United 
States (Oregon). 

Induced disease: In flowering cherry, 
tree divarfed, deficient in lateral 
branches; bark deep brown, roughened, 
splitting longitudinaily ; internodes short- 
ened, bunching Jeavea; leaves arched 
downn-ard; midribs of leaves split and 
cracked on under sur/ace- In Alaccard 
cherry, no manifestation of disease, but 
carrier condition; budded Mazrard stock 
may transimt disease to healthy Knanm 
cherry cions. 

Transmission: By budding, generally 
even if the inserted bud fails to survive. 

UteratUTO! Mdbrath and Zeller, Phy- 
topath., Si, 1942, 42S-iSai Thomas, 

5f, 1042, 435-43G. 

2. Rimocortlus psorosls (Fawcett) 
comb. nov. (CUrmr pyorosi* Fawcett, 
Phytopath., SI, 1941, 357 ) Specific 
name meaning “of the disease known as 
psorosis.” 

Common name: Citrus-psorosis virus. 
Hosts: RUTACEAE-^Cilrus sinensis 
Osbeck, orange; C. UmOTna Osbeck, 
lemon; C. maxima Merr., grapefruit. 

Geographical distribution World-wide 
where citrus trees are grown. 

Induced disease • In citrus, small, 


Transimsaion: By grafting, inclaghj . 

CTtiiog and patch bari grafting. 
Art by inocuiation of expressed jaire, 
No insect vector is known. 

LUersture : Bitancourt et al, Phyto- 
rath., is, 1343, SS&-8S3; Fatrcett, ihl, 
a, 1934, 659-668; Science, Si, 1910 , 559 - 
S 6 I; Phytopath., SI, iwi, 356 - 337 ; 
cett and Bitancourt, ifcid., ss, 1913, 837 - 
864; Hboads, tbid., Si, 1942, 

Webber and Fawcett, Hiiprdia, 9, 1935 , 
71-109. 


Strains: Three strains differing from 
the type liavc been recognized. The 
type, var. vutffare Fawcett, Phytopath., 
SI, 1941, 357, causes psorosis A, the eom- 
mon scaly-bark type of disease, with 
pustuhr erupthne of outer fayers of 5ari 
ia limited areas, with or without e.tuda' 
tion of gum ; later a drab-gray, cianamoa- 
drab to rufus discoloratioa of the wjod, 
accompanied by decline of tlie affected 
tree. Others, that contrast in'tJj the 
type, are : 


2a. Emocoriius psorosit var. anu'afwn 
Fawcett. (Piiyiopath., St, mi, 3S7.) 
From Latin anulaias, with a ring. Cauj- 
ing psorosis B, known from Cbltforois, 
resembiing zonatc chlorosis of Brazil in 
effects on Jeavea and frelts. Psorosis B 
is characterized by rapid eealing of outer 
bark in continuous areas, progressing 
rapidly along one side of trunk or hranefe; 
gum exudes in advance of scaling, necrosis 
follows; large circular discolored snd 
corky spots, sometimes conoentnc, on 
fruits and mature leaves; on some fruits, 
circular or semi-circular furrows and 
bumps; rapid decline of the affected tree. 


elongated, light colored areas or flecks in 
the region of small veins on young, tender 
foliage, leaves sometimes warped, (chfo- 
rotic?) clearing of vcitw, and chlorotic 
line patterns, eomstimes concentric. 
Outer layers of bark scale away , depres- 
sions and deformities appear in bark and 
wood. lemons, as a rule, are more tol- 
erant than oranges and ere not subject 
to the bark changes. 


2f}. RimocorU’ui psorosis rar. conearurn 
Fawcett and Bitancourt. {Phytopath., 
SS, 1943, SaO.) From latin (oncacuf, 
concave. Causing concave-gum psonwa, 
characterized by concavities of wnous 
swrs on trunks and larger limbs of if’ 
fected trees, often by zonatc patterns on 
yotri^ leaves during periods of rap'd 
growth. 
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Cc. Rimoeoriiui psoTOsU var. alvcalum 
Fawcett and Bitancourt. (Phylopalh , 
S3, 1913, 854,) From Latin alcealus, hol- 
lowed out like a trough. Causing blind- 
pocket psorosis, characterized by trough- 
like pockets in bark and n-ood or by erup- 
tive iesions. 

3. Rlmocortlus pyrl (Holmes) comh. 
nov. (Mormor pyrj Holmes, Handb. 
Phytopsth. Viruses, 1939, 76 ) From 
Kew Latin Pyriis, generic name of pear, 
from Latin pirus, pear tree. 

Common name : Pear stony-pit virus. 

Host; ROSACEAE~P]/n/i eommuntt 
L., pear. 


Geographical distribution: United 
States (Oregon, Washington, Califor- 
nia). 

Induced disease : In pear, fruit deeply 
pitted and deformed; bark cracked and 
resembling oak bark; vemlet chlorosis of 
some leaves, failure of lateral buds to 
groBT, reduction of foliage. Bartlett and 
Cornice varieties of pear appear to bo 
tolerant, producing round fruit from 
infected trees. 

Transmission. By budding. Not by 
inoculation of CTpressed juice. No insect 
vector IS known. 

Literature - ICienhoIz, Phytopsth., SO, 
Jft39, 260-2G7. 50, 1940. 7S7 (Abst.). 


Genut r/. Adelooosus Brierley ond Smith 
(Pbytopalh., 3.#, I9«, 651.) 

Viruses capable of multiplying in living plants but producing no recognizable ayrap 
toma In these except on interaction nitb distinct viruses with which they form com' 
plevcs Transmittedbyaphids.byaap.orbybotbmcans CcDcric name from Greek 
aieUs, invisible, and notoi, disease. Only one species is recognized thus far; this is 
the type speeics, AdtloMtvi Ulu Brierley and Snutb. 


). Adelenosus llltl Brierley and Smith 
(Pbytopath,, Si, 19tl, &S1.) From Latin 
Iditijn, lily 

Common name : Lily-eyroptotnlcss 
virus. 

Host- LILIACEAK—Lihum fcnpi- 
jloTMn Tbunb., Faster lily. 

Insu.«ccptiblc species ' All other tested 
lilies and many related plants in the same 
and other families (for list, see Pliyto- 
path.. 34, 1914,519). 

Gfopraphieal distribution. United 
States, Japan ; prolmhly coextensive with 
commercial culture of Faster lily. 

Induced diroa-'c: In Coster lily, no 
obvious nwriifcstation of disease when 
this 1 irus IS present alone ; n hen together 
with cucumbrr-moMic virus, honever, 
the Iil^ -symptornlcss \irus is n deter- 
mining factor In the prxluclion of ne- 


crolic-flcck di?e.^sc; the lily-symptomless 
virus IS ro widely distributed la aup- 
pofcdly healthy stocks of tbe Caster lily 
ih.it cucumber moroic virus formerly 
was thought to bo the role determining 
factor in necrotic flecking, now recognized 
to Jic caused by the virus complex Idy- 
symplotnless virus {Adclonoaua liln) plus 
cucumlicg-moraic virus (J/urwor eucu- 
ntrts), the compler acts independently 
of the prcfencc or abcenec of lily blent- 
mosaic sTfiis \hlarmcr mite), which Is 
often present nilh the es-^ential mombera 
of the complex in flecked liistcr lilies. 

Tran.sniisaioti By inoculation of ex- 
pressed juice, nilh some difficulty. By 
aphid, Ap^is possypti Glav., rntlon 
aphid (APJl/DIDAE); preinfectivc 
perwd after obtaining siru.s, 4 to 6 days. 
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FAMILY HI. ANNULACEAE HOLMES. 

(Ilandb. Phytopalb. ^^ruse8, 1939, 97.) 

Viruses of the Uingspot Group, causing diseases usually characterized by necrotu 
or chlorotic spotting with concentric-ring lesions and eventual recovery from obvious 
disease with non-sterile iiumuntty. higher plants ; vectors unknown. There 

is a singlo genus. 

Genus L Annulus Holmes. 

{Loe. eft., 97.) 

Characters those of the family. Genetic name from Latin annuhrs, a ring. 

The type species is Annulus tabaei Holmes. 

Key lo the species of genus Annulus. 

I. Found occurring naturally in the Western Hemisphere. 

A. In tobacco. 

1. Annulus labaci. 

2. Annulus zonolus. 

3. Annulus orae. 

4. Annulus aperlus. 


H. In potato. 

C. In delphinium. 

II. Old World species. 

1. Annulus tabaei Holmes. (Ilandb. 
Phytopatb. Viruses, 1939, 9S, Mamor 
anuiarium McKinney, Jour. Washington 
Acad. Sci , a, IBH, 337.) From N« 
Larin Tcbamm, early tTMoric name for 
tobacco . . 

Commorr names; Tobacco-rrngspot vi- 
rus, grocm ringspot virus, yellow rinispot 

virus, rinK spot No. 1 virus. 

Hosts SOLANACEAE-Nicoham 
lobocum L., Petunia eioteceo UjiAI., 
Sohniim liiberosum L. CUCUHBITA- 
CEAE—Cucvmn scfifus t. Esperrmerj. 
tally ll.is virus lias been found capable of 
infecting many speetes of plants in n!ai^ 

,redUciesof‘SrStwk^^. 

sr^Tnd""c&^&- 

Miy’speSsof tbe LEOUmNOSAE 
S susceptible and one, 

(L.) Endl., is used as an 

ioT puanlilative measurement b^^a 
it displays conspicuous 
necrotic lesions around points of 
infection. 


5. Annulus dubius. 

6. Annulus delpHniL 

7. Annulus berfferoe. 

Geographical distribotion; Failed 

States. 

Induced disease; In tobacco, ne™“ 
ring-lilc prim.ary^ lesions, ‘ 

secondary necrotic "”^3 “o > 
leaves. Subsequently, 
recover. After wevery from 
disease, virus content of P'“ “ j 
to 20 pec cent of that of recently mle' 
plants. Some varieties maJ 
mosaic-bte patterns m yoon? 

* Transmission; By ^ 

dressed juices. Through a^< 
cent of see* 

Serological aaii- 

formation of Bpecific .1”^, 
bodies when injected m 

”faimanological >» 

ered.obaccoptots.rem^t««;P^_^^j,„, 

nernfeotionnuthth'e ^ 


[Cdwith Annutu!.^ , 5 

virus produces les 
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leaves oj plants immune to Tcinleclitm 
with A.bergeTac. 

Thermal inactivation: At CS® C in 10 
minutes. 

FiUerahility : Passes V, X, and perhaps 
\V BerkcfelJ filters. 

Other properties: Particle sue esti- 
mated by filtration experiments as about 
19 millimicrons. Sedimentation con- 
stant, Sjo* «= 115 X 10"** cm. see."* 
dyne"*. Infective in dilutions of 10"* 
after purification. Inactivated in 1 hour 
below pll 3 or above pll 10.8. Pecovered 
pl.ants of tobacco contain 0 002 mg of 
virus per gram, recently infected plants 
about C times ns much Optimum con- 
ditions for retaining infeclivity of stored 
virus include suspension in 0.01 M pljoa- 
phatc buffer at pII 7 and storage at 4* C. 

Literature' Fcnnc, Pliytopath , St, 
1931, 891-899} Frommo ct al., ttid , {7, 
1927, 321-328} Henderson, ibid , St, 1931, 
225-229, Henderson and Wingard, Jour. 
Apr. Pcs , .W, 1931, 191-207 , Price, Con- 
trib. Boyce Thompson Inst., i. 1932, 
359-403, Plijtop.ath.. S6. 1930, 503-529, 
Am. Jour Bot., 87, 1910, 530-5tt, Am. 
Naturalist , 74. 1910, 117-128; Priode. Am 
Jour. Bot . t6, 192S, 88-93 , Stanley, Jour. 
Biol. Chein , ISO, 1939 , 40.J-42.3, 429-430, 
Stanley and WyckofT, Science, 85, 1937, 
181-183, Vallcaii, Kentucky Agr Exp. 
Sta , Hull. 327, 1932; IVingard, Jour. Agr. 
Pcs., 37, 192S, 127-153; Woods, Conlnb. 
Boyce Tl\nm}»«»«\ Inst , S, 1933, 419-431. 

Strains A number of distinctive 
strains h.aic Iwcn collected in nature and 
studied experimentally. The foUowing 
liavc ln'cn giten X'anctal iwmcs to dis- 
tinguish them from the type, var. rir- 
{rinirnsii If., loc. cih, OS: 

la. Annufus iahact xxir. feniueiirnsis 
H. (foe. Ml., 09). lliffcring from the 
typical strain in producing less necroxis 
and IcM stunting m tolncco. (I’ricc, 
I’lijlopntli., SC, 1930, Cr,3-<37.'5; Valleau, 
Kentucky .\gr. Exp. Hta , null, 327, 
19.32.) 

Ih. Annului t/jtior, %ar. ouriitn* 11. 
(Icc. eil., ICO). .‘Vrtindxry lc«ions in 


tobacco at first yello-iv spots or rings, be- 
coming necrotic subsequently. Pecov- 
ers' less complete than with type, abnor- 
mal yellowing of old leaves tending to 
persist. (Cheater, Pliytopath., S5, 1935, 
685-701, Price, Phytopath., 26, 1036, 
C65-675, Vallc.xu, Kentucky Agr. Exp. 
Sta., Bull 327, 1932, Phytopath., 29, 
1939, 519-551.) 

2. Annulus zonatus H. (loe. ctl., 101). 
From tatm zonotns, zonate. 

Common names' Tomato-ringspot vi- 
rus, ring spot \o. 2 virus. 

Hosts* SOLAS'ACBAE — A’lrotuma 
(obocum L , tolxacco. Experimentally 
this vims h,X5 been found to infect many 
species of pkanls in a largo number of 
families. 

Geographical distribution: United 
States. 

Induced discru«c . In tolKicco, ronate 
necrotic primary lesions and, temporarily, 
secondary lesions of the B.ame typo; 
recovery with specific, non-stcrile im- 
munity. In tonvito, systemic infection, 
jellowisli-green or necrotic ring-hke le- 
sions, stunting. 

Transmission. By mocuhtion of ex- 
pressed juice. 

Immunological rekation.'ilupx- Recov- 
ered plants are immune to rcmreclion but 
are el lU susceptible to <tnni/{i(s (abaci, A > 
bcrgcrac, und sexeral mosuc-typo viriurea 
tliat Imc been tested. 

Thermal inxctix-alion .\t b.’! to CO® C 
in 10 minutes 

FiUenvbilily Pas.-'cs Gradocol mem- 
brane 100 millimicrons in aver.xgo pore 
diameter. Particle sire estimated n.s .'>0 
mdlimicroRs or le*s. 

Literature Price, Phytopalb., SC, 1930 
f.03-C75,Am.Jour.Bot.,?7, 1910,530-511. 

3 Annulus orae H. (Holmes, loc.cd., 
103, Tratiu* orae Vnll^su, Pliytopath., 
1910, 826 ) From I^tm oro, rdg", in 
reference to oerurrence of induced dix- 
»iS»« ne.xr idge of liilnM-o fii'ldl. 

((•miiion ii.xmi-' Toleimi-streak virus. 

Ih-ts. AC)/.,1 \.iCf:AK—\,foU<iruj 
tahaeun I.., tolncco. Exjicrimcntally, a 
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number of other eolanaceous plants have 
been reported ns susceptible, but not 
Capsievm frviescens L., pepper; Lyco^ 
persicon escuhntum Will,, tomato; So- 
larium mchngena L., egeplant; or S. 
<w£>cr<jsy»n L., potato. 

Geographical distribution; TTnited 
States. 

Induced disease • In tobacco, local and 
sysiemic necrosis in 3 days, with 
irregular spot, line, and ring-Hke lesions, 
followed by recovery from necrotic mani- 
festations of disease. Recovered leaves 
may show a mild mottling and regularly 
contain virus; reinoculation dees not 
induce formation of ncerolic lesions in 
them, 

TransmiBsion ; By inoculation of ex- 
pressed juice. Not through seeds from 
diseased plants. 

Immunological relationships * No cross- 
protection nith respect to A. labaci, and 
se^'eral viruses of the mosaic group. 

Thermal inactivation: At 63* C in 10 
minutes. 

Literature- Johnson, Phytopath., £6, 
1936, 285-292; Trans. Wjsconsin Acad. 
Sciences, Arts and Letters, SO, 1937, 
27-3'l, 


Transmission: By inoculation of ex- 
pressed juice. 

Immunological relationsfaipa : Profeefs 
against reinfection with homologous vim 
but leaves host susceptible to infection 
by Annvitis labaci, A. zomius, and some 
mosaic-type viruses. 

Literature ; Johnson and Fulton, Pby- 
topath., SS, 1042, 605-612. 

S. Annulus dublus (Holmes) fom6.JKir. 
(Sfarmor duhium H., he. cit., 42.) From 
Latin dahros, uncertain, in reference (o 
a common name, potato virus X, oftea 
used to designate this virus. 

Common name: Potato-mottle vims 
(strainsof this virus have been studied at 
wirious times under the names potato 
latent virus, potato virus X, potato- 
anecrosis virus, virulent latent virus, 
simple mosaic virus, healthy potato virus, 
Hyoscyamus IV virus. President streak 
virus, potato foliar-necrosis virus, potato 
acroDCcrotic streak virus, Up-to-Bate 
streak virus, potato viruses B and D, 
Planum viruses 1, 4, and 6.) 

Hosle : SOLA/fACEAE-^oImm tU’ 
berosvm L., potato; Lycopftsiront$cuk<i- 
tvm Mill., tomato. Experimentslly, also 


4. Annulus apertus spec. nov. From 
Latin apertus, frank. 

Common name : Broad-ringspol virus. 

Hosts; SOL.4N.iCEAE — Nieolhna 
tabaevm L., tobacco. Experimentally 
also to many species in tins and other 
families. 

Insusceptible species: CHENOPODI- 
ACEAE—Bela cvlgansL, CUCUEBI- 
TACEAE—CttruUvs wlgans Schrad. 
LEGVMIEOSAE—MeAicago sahva L, 
Mehfolus alba Hesr. 

Gecjxaphical distribution; United 
States (Wisconsin). 

Induced disease In tobacco, indistinct 
yellow-spot primary lesions, becoming 
chlorotic or necrotic rings with concen- 
tric markings; small chlorotic rings, 
sometimes concentric, or fine brown ne- 
crotic rings SS secondary lesions; young 
leaves puckered at first, somewhat mal- 
formed. 


SOlA/iACEAE-Capsieum /rulescens 
L., pepper; Ealura stramntum L, Jim- 
eon weed ; //yosesfamus niger h, henbane; 
Nteotiana tabacum L., tobacco; PAyrob* 
aUehengt h.',Salanvm dulcamara 
lersvecetiS. nigrum L , black nightshade. 

AJIfAEAJ^TEACEAE-'Amarafim 

rdro/lexusL. COltfPOS/rAE-Cbrjean- 
Ikemvm mon/oltum Ram. SCROPHv' 
LARIACEAB-Ytronica ep., conunea 

^eogmphieal d etnbution : Widespread 
throughout the world; present 
known Btocka of tubers of some potst 

varieties in the United States. 

Induced dice, -VC : In pefto. 
chtoretio inotll.n|5, sonicl.mM « ■»- 

intmcelluto inclosions of the ' 

gnmuter typo; some "f 
virtnally immune in the field e . 

tendency » loMiito ™‘“ 'I o tot 
primnry !e»ioot>“ “ ‘"P-T T. dto- 
^lemicnlly Mcctcd Ptat. W • 
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fragaroidea came from butter; it liquefies 
gelatin, coagulates milk, and grows at 
37*C. 

*33. Pseudomonas nebulosa (Wright) 
Chester. {Bacillus nebulosus Wright, 
Memoirs Nat. Acad. Sei., 7, 1895, 465; 
Chester, Man. Determ. Bact., 1901, 311; 
Achromobaeter nebuloaum Bergey et al.. 
Manual, 1st ed., 1923, 145; not Bacillus 
nebulosus Hall4, Th6se de Paris, 1803; 
not Bacillus nebulosus Vincent, Ann. 
Inst. Past., S], 1907, 69; not Bacillus 
nebulosus Migula, Syst. d. Bakt., £, 
1900, 814; not Bacillus nebufosus Gores- 
line. Jour. Bact., £7, 1934, 52.) From 
Latin, nebuia, mist. 

Medium-sized rods, occurring singly 
Motile, possessing polar flagella. Gram- 
negative. 

Gelatin colonies: Thin, circular, gray, 
translucent, hary, with white center 

Gelatin stab: Crateriform liquefaction 

Agar slant: Thin, transparent streak. 

Broth: Turbid, with gray sediment. 

Litmus milk: Alkaline; reduction of 
litmus. 

Potato: Scanty growth. 

Indole not formed. 

Nitrites not produced from nitrates. 

Sugar gelatin in deep stab . Fairgrowth, 
nith some gas formation. 

Aerobic, facultative. 

Optimum temperature 30® to 35*C 

Habitat: Water. 

Probable synonym: Pseudomanas cen- 
infugans Chester. (Man. Detcrm 
Bact., 1901, 312; Bacillus cenlrtfugans 
Wright, Mem. Nat. Acad. Sci., 7, 1895, 
462.) 

34. Pseudomonas coadunata O'^rigbt) 
Chester. (Bacillus coaiunatus Wright, 
Memoirs Nat. Acad. Sci., 7, 1895, 460; 
Chester, Man. Determ. Bact., 1901, 310; 
Achromobaeter coadunalum Bergey et al.. 
Manual, 1923, 147.) Ist ed.. From Latin, 
coadunalus, to unite closely. 


Medium-sized rods, with rounded 
ends, occurring singly, in pairs and in 
chains. Motile, possessing a polar flagel- 
lum. Gram-negative. 

Gelatin colonies: Circular, brownish, 
dense. 

Gelatin stab : Crateriform to stratiform 
liquefaction. 

Agar slant: Gray, translucent, 
spreading. 

Broth: Turbid, with gray pellicle and 
sediment. The medium has a slight 
greenish tint. 

Litmus milk: Acid; coagulated. 

Indole is formed. 

Nitrites not produced from nitrates. 

Sugar gelatin in deep stab : Good growth 
of discreet and confluent whitish colonies. 
Marked gas production; no liquefaction. 

Aerobic, facultative. 

Optimum temperature 20* to 25*C. 

Habitat: Water. 

35 Pseudomonas multlstrlata (4Vright) 
Chester. {BaetUus mullistriatus Wright, 
Memoirs. Nat. Acad. Sc!., 7, 1895, 4C2; 
Chester, Afan Detcrm. Bact , 1901, 310; 
Achromobaeter mullislriatum Bergey et 
al , Manual, let ed , 1923, 147) From 
Latin, multus, many, much; slriotus, 
grooved. 

Medium-sized rods, with rounded ends, 
occurring singly and in pairs. Motile, 
possessingpolarflagclla. Gram-negative. 

Gelatin colonies : Circular, grayish- 
white, translucent. 

Gelatin stab Crateriform liquefaction. 

Agar slant: Narrow, translucent, gray- 
ish streak. 

Broth: Turbid. 

Litmus milk: Slightly acid; coagulated. 

Potato . Grayish to creamy, thick, glis- 
tening, viscid, spreading. 

Indole not formed. 

Nitrites not produced from nitrates. 

Sugar gelatin in deep stab: Vigorous 
growth with marked gas production; also 
liquefaction. 


• Prof. E. II. Hitchner, Univ. of Maine, Orono, Maine assisted in rearranging the 
descriptions of the acid and gas producing pscudomonads (Aeromonoj), April, I9l3 
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ftJiifotropy of floM'. DcEtro3Ttl by ilrying. 
Inactivated by papaino and cyajiidc, but 
by neither separately. Digested by 002 
rrr cent solution of pepsin in 3 hours at 
pH 4,0138^0. Digcstodalsohytrypsin. 
About 6 per cent of the purified virus is 
reported to boa pentose nucJeicacid, but 
the earbohj’drate to phosphorus ratio is 
nlH>ut twice tJjAt for yeast nucleic acid. 
Ouaninc and pentose present. Analysis 
of sedimented virus, carbon 47,7 to 49.5 
per cent, 3ij*drogcn 6.8 to 7.7 per cent, 
nitrogen 14.C to 37.0 per cent, phosphorus 
0,4 to 0,7 i)cr cent, sulfur 1.1 per cent, 
carbohydrate 2,5 to 4.3 per cent, ash 2.0 
to 2.5 per cent. IleducHon of carbo- 
Jiydratc content of sample to 2.5 percent 
docs not reduce activity of virus; further 
reduction mactivates. (Ainswwth, 
Ann. Appl. Bsol., SJ, 1034, 5S1-5S7, 
Bnwden, Brit. Jour. E-xp. Path., 16 , 1935, 
43W43} Bawdon and Piric, tbit/., 16, 
1938, eC>82, Birkcland, Bot. Gar., 6S, 
1934, 410-436; Chester, Phytopath., £6, 
1936, 778-785; Johnson, Wisconsin Agr. 
Exp. Sta., He». Dull, 76, 1927; loring, 
Jour. Biol. Chem., I£G, 1938, 455-478; 
Iroring and WyckofF, tbid., IfJ, 1937, 
225-230.) 

5b. Annulus dubius var./lapus }J. (foe. 
ai., 46). From Latin Jlavus, yellow. 

Common name: yellow -mottle strain 
of potato-mottle virus. Differing from 
the type by imparting a yellow cast to 
foliage of infected potatoes. (Putnam, 
Cannd. Jour. Res., See. C, IS, 1937, 87- 
107.) 

Sc. Anmrlus dulnus var. obscurus H. 
(foe. ed., 46). From Latin obsewras, ob- 
scure. Common name. Alashcd-mottle 
strain of potato-mottle virus. Differing 
from the type by systemically infectii^ 
potato, tobacco, and Jimson weed with- 
out symptoms under ordinary expen- 
mcntal conditions; in pepper, however, 
systemic necrosis is induced, as by nil 
known Btraiai. (Chester, Phytopatb., 
£6, 1036, 77S-7i!5.) 


6. Annulus deIpbJnli s/>rc. «ov. Trotn 
bctt' I/atirj Delphinium, generic name of 
host. 

Common names: Dciphinium-ringapot 
virus, perennial-delphinium ringspot 

virus. 

Hosts; RANUNCULACEAE~DeU 
phinium sp., perennial delphiniums. 
Experimentally, also to CHENOPODD 
ACEAE — Beta ruf^oris L. CUCUR- 
BJTACEAE — Cucumis salivus L, cu- 
cumber. MALVACEAE — Goss^ium 
kirsutum L. RANUNCULACEAE- 
Ranuneulus astaiicus L. (symptomless 
carrier), SOLAN ACE AE—Datura 

atramonium L., Nteofiana alafa Link and 
Otto, N. fflulinosa L., N. rwjfica L,, N. 
iabacum L.. jPefonte hj/bnda Vilm. 

Geographical distribution: United 
States (California). 

Induced disease: In pcrennbl del- 
piiimums, faint chlorotic rings with 
green or j’ellow centers on young leaics, 
irregular chlorotic spots, yellow bands, 
or irregular chlorotic rings on mature 
leaves. 

Transmission; By inoculation of ex- 
pressed juice in the presence of finely 
powdered carborundum. 

Thermal inactivation: At 65® C in 10 
minutes. 

Literature • Sevorm .and Dickson, Hil- 
gardia, U, 1042, 465-490. 

7. Annulus bergerac IL (foe. cil , 102). 
From Bergerac, a tow’n in southwest 
France. 

Common name . Bergerac-ringspot 

virus. 

Hosts; SOLANACEAE-Ntcoliana 
tabacum L., tobacco. Experimentally, 
this virus has been transferred to several 
other Bolanaccous plants and to PhaseoUt 
vulgarts L., bean, in the family LBGVN' 

INOSAB. 

Geographical distribution: France. 
Induced disease: In tobacco, thm 
necrotic-ring primary lesions, followed y 
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inant allele of a gene «*» which charac- 
terizcs plants showing a mosaic of some 
degree of intensity on infection with this 
virus ; the variety known as S41956 is im- 
mune to all tested strains of the virus and 
possesses two dominant genes both re- 
quired for resistance. In tomato, sys- 
temic mild chlorotic mottling; if a strain 
of tobacco-mosaic virus is also present, 
a severe systemic necrosis, known ns 
double-virus streak, is induced. 

Transmission; By inoculation of ex- 
pressed juice. Experimcnlally, by leaf 
contacts mainly under the influcpce of 
wind. Ko insect vector is known. Not 
transmitted through true seeds of the 
potato. 

Serological relationships : Cross preclp- 
illn reactions bct'acen constituent strains 
of this virus. No cross reaction with 
potato aueuba-mosaic, potato mild-mo- 
sate, potato-velnbanding, lobacco-mo- 
Bale, tobacco-etch, tobacco-ringspot or 
pea mosaic virus. Antisera prepared by 
iniccting rabbits intravenously with virus 
inactivated by nitrous acid, like those 
prepared with active virus, fix comple- 
ment and flocculate with virus suspen- 
sions (though not with juice of healthy 
host plants), they arc also effective in 
ncutralitingthe virus. 

Immunological relationships' Tobacco 
and Oalxra plants infected by the type 
strain of tins virus become immune to the 
more severe potalo-ringspot strain- No 
protection against the severe slnm is af- 
forded by previous infection with to- 
ItficcQ-mosaic , tobaceo-cingspot, tomato 
spotled-wiU, or cucumbcr-mos.aic vinw. 

Tliorm.'d inactivation' At 70* C in 10 
minutes 

riltcraliiliiy Passes Pasteur-Cham- 
l<crUnd ki, Ni, and I 4 filters. 

Other properties : Digested by 0 03 per 
cent rolution of pepsin in 3 hours at pll 
4, at 3S* C Digested atro by trjqmn. 
Inactivated by fcniaiivi and cyanide, bat 
by neither separately. Isoelectric point 
near p!l4. Dilute solutions sliowamvol- 
ropy cf f.ow Coneentnted solutions 
arc spontaneously bircfnngcnt. Proper- 
ties of the typo strain have been leas 


studied than those of the potato-ring- 
spot strain of this virus. 

Literature: Bawden, Proe. Hoy. Soc. 
l4ondon, Scr. B, IIS, 1934, 37^-395; Baw- 
den and Pjrie, Brit. Jour. Exp. Path., 17, 
193G, 64-74 ; Baa den el al., ibid , 17, 193G, 
204-207; Blodgett, Phytopath., 17, 1927, 
775-7S2, Bdhme, Phytopath. Ztschr., €, 
1033, 517-524, Cadman, Jour. Genetics, 
H. 1042,33-52; Chester, Phytop.ath., 27, 
1037, 003-012; Clinch, Sci, Proc, Roy. 
Dublin Soc., SS, 1042, 18-31; Johnson, 
Wisconsin Agr. Exp. Sta., Res. Dull. 63, 
1025, Koch, Phytopath , £9, 1933, 310- 
342, Kohler, Phytop.xlh. Ztschr., S, 1933, 
567-591; 7, 1931, 1-30; Loughnane and 
Murphy, Mature, HI, 193S, 120; van der 
Meer. Cent. f. Bakt.. 11 Abt., 57, 1932, 
210-262; Salaman, Nature, ISl, 1933, 463; 
Schultz et al., Phytopath,, 27, 1037, 190- 
107; 30, 1910. 011 951 , Spooner and Daw- 
den, Brit. Jour E\p, Path., 15, 1035, 
218-230, Stevenson cl al., Phytopath., 
to, 1939. 362-365. 

Strains: Several v.-iriants of potato- 
motile virus, differing from the type, var. 
ruf^omll. ((oe.rii.,42),liave been recog- 
nized as dixlinctivo varieties under the 
following names : 

53 . Annufur du5ius var. annulus U. 
(foc.eil.,4-1). From l<alin annulus, ring. 

Common tL-imc: Itingspot strain of 
potato-mottle virus. Necrotic primary 
and secondary ring-Ukc lesions in experi- 
mentally infected tobacco plants. Indis- 
tinguishable from type strain by ordinary 
preeipiUa tost, bat diilinguishablowtiea 
appropriately absorbed sera are used. 
Tins etrain has licon rooro frequently 
studied Ilian the type. Juice of infected 
tobacco plants contains about 0 92 to 
0.10 mgol urus jwr ml. Sedimentation 
constants, S^- - 113 X lO"** and 131 X 
lO'i* cm. fee.”* dyne"*. Dissymmetry 
constant 2.78. Molecular weight 20 X 
M)F. Particle sue cstirasted to 1« 433 
by 9.S milhtnicrotis, 43i) times as long a.s 
wiilr. Isoelectric point near pll 4. 
Stable between pll 4 and pll 0.5. Coa- 
centfate I lolutions are ipontanoously 
birefriosent. Dilute aotuiions show 
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FAMILY IV. nUGACEAE HOLJfES. 

(Ilandb, Phylopalh. Viruses, 1039, 114) 

Vector, typically ....ita-Oioa 

Oe>iws I. Ruga lloJmes. 

(loe. cil., 114.) 

Clmracters those of the family. Generic name from Latin runa, a wrinkle 
The typo spocica is Ruga labaci lloJines. 


Kty to the 

I. Infecting tobacco. 


II. Infecting cotton, 
in. Infecting cassava (Wanihof)* 
IV. Infecting sugar-beet. 

I, Ruga tabacJ riofmes. (Ilandb.Phy. 
topalh. Viruses, 1930, 115.) From New 
Lftlin Tabacum, former generic name of 
tobacco. 

Common names' Tobacco leaf-curl 
virus, Jvroepoe)« virus, eurJ-discaso virus, 
crinklc'disea/so virus. 

Hosts ; SOLA VACEAE'^Nrcofiana 
tobocum L., tobacco. COM POSIT AE — 
FeTRonfo lodacolyx, V. cmeria, Ageratum 
eonyioidesL.fSyntdrdlanadiJloraGoiCTln, 
Experimentally, also other solanaceous 
plants. 

Insusceptible species - MALVACEAE 
— Cosjypium Atrsa/«m L , cotton. 

Geographical distribution -.Tan^nyika, 
Southern Rhodesia, Southern Nigeria, 
Nyasaland, India, Sumatra, Formosa. 

Induced disease: In tobacco, leaves 
curled and crinkled, with occasional leafy 
outgrowths or cnaiions. Veins greened 
and thickened. No chlorosis nor necro- 
sis. Plant stunted. 

Transmission . By white-fly, Bemtiia 
possj/pjperefa Misra and Lamba (ALEV- 
ROVtOAE). By grafting. Not by in- 
oculation of expressed jufcc. 

Literature: Keriing, Phytopatb., fS, 
1933, 175-190; Mathur, Indian Jour. Agr. 


<pec»es of genus Ruga. 

1. Ruga faJon. 

2. Rupa cosjjfpii. 

3. J?w£fO bemisioe. 

4. Rugatcrrucosara, 

Sci., S, 1933, 89-90; Matsumoto and 
Taleoko, Tran?. Nat. Hist. Soc. Formosa, 
SO, 1040, 31-33; Pal and Tandon, Indian 
Jour. Agr. Set., 7, 1037, 3C3-393; Pruth! 
and Samuel, ibid., 7, 1937 , W!>-670i 
Storey, Nature, JS8, 1931, 1S7-1SS; East 
African Agr. Jour., /, 1925, 143-153; 
Thang, Medcd. Proefsta. Vorsteal. Ta- 
bak Java, 7£, 1932; T«, 1934. 

2. Ruga gossypll H. (foe. cil., 116). 
From Latin jossypi'um, cotton. 

Common names : Colton leaf -curl virus, 
cotton leaf -crinkle virus. 

Hosts: iVALVACEAE—Gossypium 

Althaea rosea Cav., hollyhock; Jiakei 
(hybrid) cotton. 

Geographical distribution : The Sudan 
and Nigeria, in Africa. 

Induced disease; la cotton, clearing of 
veins, blistering and pale spotting of 
leaves; leaves puckered at edge and un- 
symmetrical. Internodes shortened, 
producing bunchy growth. 

Transmission: By white-fly, . 

gossyptperda ABsra and Xamha (ALEV- 
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systctnlc tnotUlng with some chlorotic 
rings on the dark green islands. Later, 
complete recovery occurs, with non- 
Btcrilc immunity. 

Transmission: By inoculation of ex- 
pressed juice. 

Immunological relationships ; Becov- 


ered plants are susceptible to infection 
by Annvlus (abaci and A. ronatws. 

Thermal inactivation: At 80® C in 10 
minutes. 

literature : Smith, A textbook of plant 
virus diseases, P. Bhakiston’s Son and 
Co., Inc., Philadelphia, 1937, 2S5-2S9. 
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the end of the season, showing pnckering 
and downward curling of leaves at the top 
of the plant, reduction in size of new 
leaves, and shortened internodcs, or they 
may gradually become chlorotic and die. 

Transmission : By leafhopper, £utcMi* 
tenciius (Baker) (filCADBhLlDAE) 
with 4 to 12 hour preinfective period. 
Through dodder, Cusetda campestrfs 
Yunckcr {CO^^VQIVVIACBAE), Not, 
with any regularity at least, by mechani- 
cal inoculation of expressed juiee. Not 
through seeds of diseased plants to seed- 
lings germinating from them. The leaf- 
hopper, Agalliana emigera Oman {CI- 
CADELLIDAE), is said to transmit a 
South American strain of sugar-beet 
curly-top virus, but evidence for identity 
of the virus has not yet been reported in 
detail. 

Thermal inactivation- At 75® to 80® C 
in 10 minutes. 

Filterability : Passes Bcrkefeld V, N, 
and W, Mandlcr medium and fine, and 
Chamborlatid In, bj, Lj, L?, L$, Lu and 
filteta. 

Other properties; Withstands alcohol 
and acetone treatments. A pH of 2.0 
or lower inactivates, but an alkaline reac- 
tion as high as pH O.l docs not inactivate, 
in 2 hours. Virus active after at least 8 
years in tissues of thoroughly dried young 


sugar-beet plants , G months in dried leaf- 
hoppers, and 10 months in dried phloem 
exudate. 

Strains : In general it has proved possi- 
ble to modify strains by host passage, 
some hosts like C/ienopodium wurale 
L. appearing to select less virulent 
strains, others like Stelforia media (L.) 
Cyr. reversing this selection and restor- 
ing virulence. 

Literature: Bennett, Jour. Agr. Res., 
48, W34, 665-701; SO, 1035, 2U-24I; SS, 
loss, 31-52; rhytopath,, S2, 1942, 820- 
827; Carsner, Phylopatb,, tS, 1925,745- 
757; tJ. S. Dept. Agt., Tech. BuU. 360, 
1933; Jour. Agr. Rea., SS, 1926, 345-318; 
Dawi, Phytopath., tS, 1935, 649-^; 
Paw'cett, Revista Industrial y Agrieola 
de Tucumdn, 10, 1925, 39-46; Fife, Phyto- 
path., SO, 1910, 433-437; Giddings, Phy- 
topath . . ST, 1937, 77S-779 ; Jour. Agr. Rm., 
SO, 1938, 883-894; Lackey, Jour, Agr. 
Res., S5, 1937, 453-460; Lesley and 
Wallace, Phytopath., 28, 1938, 548-553; 
Murphy, ihid., SO, 1940, 779-784; Severin, 
Hilgardia, 5, 1029, 595-C36; Severin and 
Freitag, tbtd., 8, 1933, 1-48, Severin and 
Henderson, Hilgardia, 5, 1028, 339-S93? 
Severin and Swezy, Phytopath,, 18, 1928, 
6S1-^; Shaw, U. S. Dept. Agr., Bu». 
181, 1910. 
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RODIDAE). Kot through egg of insect 
vector. Not by inoculation of expressed 
juice. Kot through soil. Not through 
tecds from diseased plants. 

Literature: Dailey, Empire Cotton 
Growing Rev., //, 1934, 2S0; Kirlpatricfc, 
Bull. Entom. Res., <1. 1930, 127-137; *«, 
1931,323-363, 

3. Ruga betnlslae II. (Holmes, foe. 
eti., II7; Ochrosticta fiemniae McKinney, 
Jour. Washington Acad. Sci., 34, 15M4, 
HI.) From New Latin Bemista, generic 
name of insect vector. 

Common names : Cassava-mosaic virua, 
cassava KrSuselkranhheit virua. 

Hosts: Kl/Bi/ORBMCBAE— Mani- 
ftot uljljssima Pohl, cassava; M. palmata 
Muell., ilf. dufefs. 

Geographical distribution : Gold Coast, 
Belgian ^ngg, French Catneroona, Rho- 
desia, Liberia, Madagascar, probably 
throughout Africa and adiacent islands; 
Java. 

Induced disease : In Af antltol vtilisstma, 
leaves unsymmctricttl, curled, distorted, 
mottled, internodea shortened, plants 
stunted. Axillary buds produce an extra 
number of side branches. 

Transmission. By nhitc-flics (ALEF- 
RODIDAE), Bemtsta niycrKftjij Corb., 
in Southern Nigeria, and D. gosjypfpefdo 
Misra ond L.xmba, in Belgian Congo and 
Tanganj'iVa. BTiite-flics infect only 
j'oung leaves. Not by nccdle-piincturc, 
rubbing, or hypodermic-needle injection 
of luiec expressed from diseased plants. 

Literature Bade, Vearbh. Bept. Agr 
Gold Const, 1930, 215; Dufr6noy and 
Iledm, Rev. Dot. Appl., 17, 1929, 3C1-3C5; 
Golding, Trop. Agric., Trinidad, IS, 
1930. 182-1S6 , KulTcrath and Cliestiuiftrc, 
Compt. rend. Poe. Biol. Rclge, lOy, 1932, 
tUC, l,efcvro, Bull. Agr. Congo Beige, 
SO, 1935. 412, McKinney, Jour. Agr. Res., 
S?, 1029 . 557-57K; Muller, Bull. Inst. 
rUntenrieVt., Si, 1931, 1-17; rascalct, 
Agron Colon ,1/, 1932, 117,Stancr, Bull, 
Agr. Congo Rclge, tS, 1931, 75; Storey, 
Fast Air. Jour , S, 1930,31-30; Storey and 
NicUN. Ann. Appl. Biol., IS, I93S. 7J»- 
SOO; Zimmermann, Ptlanicr, f, 1900, 145. 


4. Ruga verrucosans Carsner and Ben- 
nett. {ChloTogenus evMticola (in error 
for euUUigicola, from New Latin EtdelJij, 
genua name of a vector, and Latin -cola, 
dweller in or inhabitant of) Holmes, 1939, 
foe.crt., II ; Carsner and Bennett, Science 
M, 1943, 386.) From Latin, meaning: 
causing rough swellings. 

Common name; Sugar-beet curly-top 
virus. 

Hosts . Very wide range in many fami- 
lies of dicotyledonous plants. Among 
the horticuJturally important host plants 
are the sugar beet {liela vulgaris L., 
CIIENOPODIACEAE)-, bean {Phase- 
ofws vulgarts L., LEGUMIIIOSAE)i 
squash (CucwrbtJa species, 

TACEAE); and tomato (Lgeopersicon 
esctdcnIumMill., SOLANACEAE). 

Geographical distribution : Western 
North America; in Argentina a strain of 
virus thought to belong here has been 
reported but has not yet been fully de- 
scribed. 

Induced disease: In beet, clearing of 
veins, leaf curling, sharp protuberances 
from veins on lower surface of leaves, 
increase in number of rootlets, phloem 
degeneration followed by formation of 
supernumerary sieve tubes, retardation 
of growth. In tomato, (western yellow 
blight or tomato yellows), phloem de- 
generation followed by formation of su- 
pernumerary sieve tubes, retardation of 
growth, dropping of flowers and buds, 
roUing.ycllowingand Ihickcningof leaves, 
root decay, usually followed by death, 
Bometimes by recovery. Occasionally 
there is relapse after recovery. In eucur- 
bitaccous plants, stunting, bending up- 
ward of tip of runner, yellowing of old 
leaves, nbnornwlly deep green in tip 
leaves and stem; hhirbleheaj squash Is 
tolerant, showing only mild witches’ 
broomformationand pbjlJody. In bean, 
Infected when j-oung, thickening and 
downward curling of first trifoliate leaf, 
which bceomes brittle and will break 
easily from the stem; leaves become 
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Transmission: By inoculation of ex- 
pressed juice. By the tarnished plant 
bug, tygns proJ£n8icLinn.(A//R/Z>AE). 
The insect vector retains this virus dur- 
ing intervals between crops. 


liiteratuie: Kaufmann, Arb. Biol. 
Beicimnst. Land- u. Forstw., Si, 1936, 
605-623; ^liUeil. Landwirtsch., «7, 193S; 
Pape, Deutsch. Landwirtsch. Presse, 
SS, 1925. 
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FAMILY V. SAVOIACEAE HOLMES 
(Ilandb Phytopath. Mruscs, W39, 131.) 

Viruses of the Savoy -Disease Group, causing diseases characterized mainiy by 
crinUing of foliage. Vectors, true bugs {PIESMIDAE and MIRIDAE)- There 
is a single genus. 

Genus I. Savola [folmti, 

[Loc. eit., 131.) 

Characters those of the family. Generic name from French cfiou de Savoie, cabbage 
of Savoy, a cabbage v.ith wrinkled and curled leaves. 


The type species is Sai'oia befae Holmes. 

Kty to t^e species 

I Infecting beet. 


11. Infecting rape and rutabaga. 


I SavQla betae Holtuca. (Uatidb 
Phytopath Viruses, 1930, 132 ) From 
Idtin be(o, beet. 

Common names: 13cet-Krilu<!clkrank- 
licit virus, sugar-beet icaf-curl virus, 
sugar-beet lenf-crinUe virus, Kopfsalat 
virus. 

Host C//i:\0P0D/4CLME-;iela 
lufgarts L., beet. 

Ccograplucal distribution- Germany, 
Poland 

Induced disease- In beet, veins of 
leaves swollen, retarded in growth, caus- 
ing crinkling. Mew leaves remain stn-vU 
and incurved, forming a compact head. 
Old leaves die, plant succumbs before 
harvest tune. I’repatenl period in plant, 
3 lot) weeks 

Tmnsmisnon • Ity tingid bug, Picsmo 
guodrafaPicl). (P/£5.U/D.IL”>. Notby 
innculvtion ofcvprcwed juice. 

I.ilcroture tViile, Arb. Biol. Itcicfi- 
Mn«l . Un.l- u. Forsiw .. JC, Hr»S, 115-167. 

2. Ssvola plcsmae H. (foe. rt(., 132) 
Prom Now LAliti Picsma, generic roime 
of insect vector. 

Common n.vme Ih-et miwy viriiv. 

Hosi CilKSOl’OniACEAH—Htta 
tvtaarf I,., Ixvt 


of genut Savola. 

1. Socoia btlae. 

2. Satoia ptrsmae. 

3. Satoia napi. 

Geographical distribution’ United 
Stales (Micbigvn, Ohio, Minnesota, Ne- 
braska, South Dakota, Colorado, Wj-om- 
ing) ond Canada. 

Induced disease: In beet, leaves 
dwarfed, curled down, small veins thick- 
ened. Phloem necrosis in roots. Pro- 
dromal period in plant, 3 tn 4 weeks. 

Transmission. By tingid bug, Piesma 
cmerra (P/CS.VIDAE). Not by inocu- 
lation of expressed juice. 

Literature Coons ct ah, Phytopath., 
tr, 1937. 125 (Absl.); Hildebrand and 
Koch, ibid., S3, 1912, 32S-331. 

3. Savols napl II. (foe. cil., 133). 
Prom New L.itm A’opiK, former generic 
name of rape, Drastiea nnpus L. 

Common iwmc llnpc-g.avoy virus. 

Hosts: CliVClFERAE — Hra^sica rm- 
pu» L .rape, P. napoOraenica Mdh, ruta- 
Int?! 

Oengraphical distribution - Germany. 

Induced di«C3«c In rajic, twisting and 
crinkling of >-oung leaves; premature 
death of old leaves nml of plants; in sur- 
viving pUnls, inhibitinu of growth in 
cpribg. Ill rutalngs, nioltlmgand crink- 
ling of IcavTs, with (orntstion of fuisurcs 
at hat edge* Plants rarely killoih 
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infective thrips. Probably not through 
Bceds of infected plants. Kot through 
soil. 

Immunological relationships: Infects 
tobacco plants previously infected with 
tobacco-mosaic, potato-mottle, tobacco- 
ringspot, and tomato-ringspot viruses. 

Thermal inactivation: At 42® C in 10 
minutes. 

FiJterabdity Passes Gradocol mem- 
brane of 0-4S micron pore diameter. 

Other properties ; Virus readily inacti- 
vated by desiccation or by action of oxi- 
dizing agents; act jvity prolonged by pres- 
ence of sodium sulfite, cystein, or by low 
temperatures. Unstable at pH values 
below 6 and above 0. 

Literature . Ainsworth et ah, Ann. 
Apph Bioh, 21, 1934, S6G-5S0; Andrewar- 
Trans. Roy. Soe. of So. Austmlb, 61, 
1037, IGS-ieS, Bald and Samuel, tbtd., 21, 
1034, 179-190; Berkeley, Scientific Agr., 
IS, 1935, 3S7-392, Best, Austral. Chem. 
Inst. Jour, end Proc., 4, 1937, 375-392; 
Best and Samuel, Ann. Appl. Bioh, 2S, 
1936, 509-637 ; 759-7S0, Carter, Phyto- 
path., 25, 1939, 285-287; I/cwcock, 
Queensland Agr. Jour , 48, 1937, 665-672; 
Linford, tbid., 22, W32, 301-321, iMagce, 
Agr. Gaz. of New South Wales, 47, 1936, 
9^200, 12S, McWhorter and Milbrath, 
Phidopath., S5. 1935, S97-S9S (Abst.), 
Oregon Agr. Exp. SUi , Circ. 128, J938; 
Milbrath, Plijtopatij.. 22, 1939, 150-265; 
Sloore, Nature, J47, 1941, 4S(M81 ;Moore 
and Anderssen, Umonof So. Africa, Dept. 
Agr., Science Bull. 182, 1930, Parris, 
Phylopath., SO, 1940, 299-312, Rawlins 
and Tompkins, ibid., 2S,. 1936, 578-587, 
Sahimura, ibid., $0, 1940, 281-299; Sam- 
uel and Bald, Ann. Apph Bioh, SO, 1033, 
70-99 ; Jour. Agr. So. Australia, S7, 1933, 


100-195; S.amuel et ah, Conne. Scient, 
Indus. Res., Austral., Bull. 44, 1930; 
Ann. Apph Bioh, 22, 1925, 50S-524, 
Shapovalov, Phytopath., 24, 1931, 1149 
(Ahst.); Smith, Nature, 1S7, 1931, S52- 
S53; Ann. Apph Bioh, 19, 1932, 305-330, 
Jour. Minist. Agr., SO, 1933, 1097-1101; 
Jour. Roy. Hort. Soc., GO, 1935, SOl-310; 
Snyder and Thomas, Hllgardia, 10, 1936, 
257-262; Takahashi and Ranlins, Phyto- 
path., S4, 1934, 1111-1115; Taylor and 
Cliamberiain, Now Zealand Jour. Agr., 
64, 1937, 278-2S3; mipple, Phytopath., 
1936, 91S-920. 

Strains: A strain diiTerIng somewhat 
from the type, van iypieum H. {he. eil., 
136), has Ijeen described as damaging 
tomatoes in the northwestern United 
States. It has been given a distinctive 
varietal name : 

la. Lelhum ou$iraliense var. Mhate 11. 
(loe. cit., 13S). From Latin leikaUf, 
de.adly. Common names : Tip-blight 
strain of tomafo spotted-wjit virua, 
Oregon tip-blight virus, tomato die-back 
streak virus, tomato tip-blight virus. 
Differs from the type in causing necrotic 
leaf spotting, stem streaking, and tip 
blighting in most hosts, without mottling 
or bronzing of foliage; yet in Tropaeolum 
majns L., there U little necrosis. In 
tomato, systemic necrosis, terminal 
shoots blighted and blackened; dead tip* 
stand upright above living foliage. 
Fruits rough and pitted, with internal 
pockets of necrotic tissue or with sub- 
epidermal necrosis, appearing externally 
asconcentric brown bands. (MctVhortcr 
and Atilbrath, Oregon Agr. Exp. Sta , 
Circ. 128, 1938; Milbrath, Ph>topath., 

20, 1939, 15G-IC8.) 
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FmiLY VI. LETBACEAE HOUIES. 

(Ilaudb. Phytopath. Vifuses, 1939, 135.) 

Virus atraitjs of the 8poUed-WUt Group, causing diseases characterized by bronzing 
of foliage, streaking of stems, blighting of Ups, necrotic spotting of foliage. Hosts, 
higher plants; vectors, thtips (^TIIHIPIDAE). There is a single genus. 

Oenva 1. Lethum Ihlmea. 

(toe. etf., 135.) 

Characters those of the f.'xmily. Generic name from lalin lelhum, death. At 
present there is but one known speeies, though this is reported to be nearly n orld*wide 
in distribution. In some areas it may have been confused with cnlilJes needing sep* 
arate recognition. 

The type spceics is tethum auztraficnse Ilolines. 


1. Lethum austrailense Holmes (foe. 
cit., 136). From Australia, where virus 
was first described. 

Common names: Tomato spotted-will 
virus, kromnek or Kat Piver disease 
virus. Also, pineapple yeiiow-spot or 
Bldc-rot virus (according to Sakimura, 
Phytopath., 80, 1910, 2SI-299). 

Hosts . Very numerous species m many 
families of higher plants. Among those 
most often noted are . SOLA N ACEAB— 
Lytoptrtteon sseufentum Mill., tomato; 
Aicotianc (abacum L., tobacco; Sofanum 
(vberosum L., potato, COMPOSiTAE 
— Lactuca sadia L., IcUucc, LECC/.U- 
IJiOSAE—Piium saticum L., pea. 
BRO.MELf ACE AE— Ananas comesus 
Mcrr., pineapple. 

G«:graphical diatrlbution; Australia, 
British Ulcs.L'nilcd Slates, South Africa 
Ilanaii, New Zcakand, Eiirope, China, 
South America. 

Induced disease' In tomato, bronze 
ring-Ukc secondary lesions, plant stuntcil, 
some necrosis; later yellowish mosaic 
with some leal distortion. Fruit !rc- 
qvicnlly marked with concentric rings of 
pale red, yellow, or white. In tobacco, 
primary necrotic lesions followed by sya- 
Icmic necrosis, with etem streak, crook- 
neek, oficn stunting with subsequent 
willing and death, sometimes temporary 
rceo\ery followed by recurrence of tya- 
tcmic necrosis. In lettuce, plant yel- 
lowed, retarded in growth; brown blem- 


ishes in ccntrtiT leaves, affected spots 
dying, becoming like parchment but with 
brown margins. Axillary shoots may 
show chlorotic mottling. In pea, pur- 
plish necrotic streaks on stem, at first, 
leaves moUled; later, nccrotie spots 
damage folbgc; pods show circular ne- 
crotic spotsor wavy lines, or, if severely 
affected, may collap<5e ; seeds may show 
necrotic lesions. In potato, zonate ne- 
crotic spots CD upper leaves, nocrotie 
streaks on stems; stems collapse at top; 
plant is stunted, yield of tubers small. 
In pineapple, at first an initial spot or 
primary lesion i to J inch in diameter, 
raised, yellowish, on upper surface of 
young leaf; later chlorotic spotting of 
young leaves, crook-neck because of 
necroUc foci in stems and fruits (side 
rol); plant may die. 

Transmission: By inoculation of ex- 
pressed juice; the addition of fine car- 
boruridum |*j\vder to inoculum facilitates 
transmission by rubbing methods. By 
Uinps, FronUmirfia hjtopcTsiei Andre- 
wartVia (formerly idcntihcd as T. jnsu- 
Ions Franklin). F. ocexdantaUa Perg., F. 
tnoiiftoni Hood, and F. tchvlUei (Try- 
bom) {TliRiPIDAE). Abo by Thript 
labaci Und. f.TliniPIDAE). In F. 
Ilfcoperjici, thrips must pick up virus 
while still a nymph; virus persists 

throughpui>ationandcmcrgciiccaanduk; 

preinfcctm period In sector, 5 to 9 days. 
Vims is cot transtniiicd through eggs oI 
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Aerobic, facultative. 

Optimum temperature 20® (o 25*C. 

Habitat : Water- 

36 Pseudomonas ptmctaU (Zimmer* 
maun) Chester. (Bacillus punetatus 
Zimmermatin, Bakt. unserer Trink* und 
Nutzwasser, Chemnitz, I, ISOO, 3S; 
Bacillus aquatilis communis ICruse, in 
FlQgge, Die Mikroorganismen, S, 1S96, 
315; Bacterium punctatum Lehmann and 
Neumann, Bakt. Diag., 1 Aufl., S, 1S96, 
23S; Chester, Man. Determ. Bact., 1901, 
313; Achromobacter punctatum Ber 5 :e 5 *et 
«l., Manual, 1st ed , 1923, 1-17.> From 
J<atin, punctus, a puncture, point; .M. L. 
punctate, dotted. 

Rod3:07byl Otol.5 micron, occurring 
singly, in pairs and jo chains. Motile 
'A'itb a single polar Hagellum. Gram* 
negative. 

Gelatin colonies: Sm.aU, circular, gray, 
CTQso to filamentous, punctiform. 

Gelatin stab: Cratcriform liquefaction. 
No pcJliCle. 

Agar shnt ; Gra)', smooth, filorocntous. 

Broth: Turbid vrith delicate pcUiclc. 

Litmus milk. Acid; caagulafed; pep- 
tonized. 

Pohato; Bron-nish-yeUojr to broivnisli- 
red color. 

Indolo is formed. 

Nitriles not protluccd from nitrates. 

Hydrogen sulfide is formed. 

Acid and gas from glucose. 


pAilus Chester, Manual Determ, Bact., 
1901, 235; Bcclcriun h-jirophilum Weldin 
and Levine, Bact. Abs., 7, 1923, 14; 
Prolcus hrjdrophitus Bergey et ah, Man- 
ual, 1st ed., 1923, 211; Aeromonas hydra- 
phila Stanier, Jour. Bact., 1943, 213 } 
From Greek, hyior, water, pAj'/as, JoWng; 
M. L. waterdoriag. 

It was reported br Russell, Jour- .\nier. 
.\fed. Assoc.. *?. IS9S. 14-12 and later by 
Emerson and Norris, Jour- Esper. Med., 
7, 1905, 32 who made a complete study of 
its properties and its patht^nic action. 

Weldin (lown State (College Jour. Sci., 
/, 1927, 15?) coasiders Bacillus rattf(ida 
Ernst (Beitrage z. path. Acat. u. z. 
.AJIgemcin. Pathol., 8, ISOO, 291; Bac- 
terium ranicida Clhester, Ann. Kept. 
Del. Col. .\gr. Eltp. Sta., 9, 1S97, 141) a 
possible s^\Tion.%Tn of Proteus htjdropkilus. 

Rods: b.G by 3.3 imeroDS, occurring 
singly and in clwins. Motile, with a 
single pohnr fligeJlura (KuJp and Bordea, 
Jour, of Racl., U, 1942, 673). Gram- 
negative. 

Gelatin colonies; Small, circular, gray, 
translucent, stippled. 

Ochtin stab: Napiform liquefaction. 

.\gar colonic.«: wiittish, raised, moist, 
stippled. 

-Vgar shnt: Thin, aWtish, glassj', 
spn-ading, becoming yellowish. 

Urotli- Turbid, with hc.avy pellicle. 

Litmus milk: Acid; coaguhte^^pep- 
lonized. 
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ScBORDER in. Zoophagtaeae aufiorrfo novus. 

From Greek pftagem, to eat, and zoon, an animal. Viruses infecting animals but 
having no plant hosts, so far as known. 

Key to thefamtltea oj tvbortler Zoophagloae. 

1 Inducing diseases in insects as exclusive hosts. 

Family I. Borrelinaccoe, p. 1225. 

2 Inducing diseases of the pox group 

Fanuly II. Borreholtteeae, p 122‘1. 

3 r .. .. ... 

4 

Fanuly IV. Charonactae, p. 1265. 

5 Inducing diseases of the inf ecUoua anemia group 

Fanuly V rri/uruceac, p 12S2 
6. Inducing diseases of the mumps group 

Family VI. KabulsMae, p. 12S4. 

FAMILY I. BOURELIXACEAE FAM. KOV. 

Viruses causing polyhedral, wilt, and other diseases in arthropods. The genus ifor- 
refina Patllot was originally spelled fiorrelttnu by error; from Borrel, name of French 
scientist. 


Key lo o<n<ra 9f family Borfellnaceae. 

I. ILaown only as attacking Icpidopteroua insects. 

Genua I. Domltna, p. 1225. 

II. I^wn only os attacking the honey bee, a hymcnoptcrous insect. 

Genua II. jIforaJor, p. 122J. 

Genua I. Borrellna Foiltoh 
(Compt. rend. Acad. Sci , Taris, IS!, 1026, 1S2.) 

Viruses inducing polyhedral, wilt, amt other diseases; ho^ta, Lepidoptcra, so far os 
known. 

Tlie typo species is Rorrelino bombynt PaiHot. 


Key io {Ae specie* of (renu* Borrellna. 


I Attacking silkworm. 
II. Attacking nun moth. 


1 . BoTTtlinabombyeu, 


HI. Attacking gypsy moth. 
IV. Attacking cabbage worm. 


?. ItorreUnn e^ci'en*. 

3. Borrclino reprimens. 

4. Borrthna braesicac- 
$ iicmtina pt'm's. 
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I. Borrelina faombycls PmHoU 
(Compt, rend. Acad. ScU, Ring, iSi, 
1926, 382,) Prom Latin bomhyz, silk- 
worm. (Note; Coccus-Uko bodies sur- 
rounded by non-ataining substances, as- 
sociated with the induced disease, re- 
ccivc<l the provisional name Chlatny- 
do?of>n bombycis from Prowatek, Arefi, /. 
Protistenkunde, 10, 1907, 3G3.) 

Common names: Silknorm-jaundlec 
virus, silkworm-grasscrie virus, silkworm 
wilt virus, Gelbaucht virus, Fettsucht 
virus. 

Host; BOMBYCIDAE — Bow^yxtnori 
(L.), silkworm. 

Geographical distribution; Japan, 
Italy, France. 

Induced disease: In silkworm, after 
prodromal period of 6 days or more, yel- 
low spots on skin, polyhedral bodies in 
blood, inactivity, loss of appetite, ir- 
ritability, weakening of body facilitating 
rupture from mechanical stress, eventual 
death. 

Transmission . By feeding. Experi- 
montalJy, also by injection. 

Serological relationsiiips : Specific ag- 
glutination, precipitation, and comple- 
ment fi.\a!ion. 

Thermal inactivation: At 60’ C io 15 
to 20 minutes in blood. 

Filterabihty ' Passes Bcrkefeld N and 
V, Chamborland Li, Lj, and Lj dltcrs. 

Oiber properties ; May survive at least 
2 years in dry state. Stable between 
pH 5 and about pH 0. Sedimentation 
constant 17 S. 

Literature: Aoki and Chigasafci, Cent- 
f. Bakt , I Abt., Orig., 86, 1921, ■ISI-dSS; 
Glaser and Lacaillade, Am. Jour. Hyg., 
i&, 193-1, 454-^64; Glaser and Stanley, 
Jour, Exp. Med., 77, 1943, 45I-46G; v. 
Prowatek, Cent. f. Bakt., I Abt., Orig., 
67, 1912, 26S-284, Suzuki, Bull. Imperial 
Kyoto Scricultura! College, i, 1929, 45- 
75, Trager, Jour Exp. Med., 61, 1£85, 
501-515. 

2. Borrelina efflclens spec. no». From 


Latin effective, in reference to 

effectiveness of this virus in controlling 
nun-inoth infestationa. 

Common names: Nun-moth disease 
virus, nun-moth wilt virus, Wipfelkrank- 
fecit virus. 

Host: LYMANTRIIDAE-Lyman- 
in'amonacha (L.), nun moth. 

Geographical distribution : Europe. 

Induced disease : In eggs, larvae, pupae 
and occasionally adults of nun moth, 
polyhedral bodies in affected tissues. 
Blood of sick larvae turbid ; later, blood 
cells few; contents of body finally ^come 
a gray -brown, gemifiuid mass. 

Transmission; By feeding. 

Thermal inactivation : At fiS to 60® C in 
5 to 10 minutes. 

Fillcrability: Fails to pass Berkefeld 
and ChamberJand filters. 

Other properties.* Slay rcmala viable 
at least 2 years In dry state. 

Literature: Escherich end Miyajlma, 
Nalunvisscns. Ztschr. f. Forst- u. Land- 
wirtschaft, 9, 1011, 351-102; Wachtl and 
Kornauth, Mitth. a, d. forstk Versaah- 
swesen Osterreicha, 18, 1803, l-SS; IVabl, 
Ceotralbl. Oesam. Forstw., 55, ISCB, I6t* 
172; 212-215; S6, 1910, 377-397; 57, 1911, 
247-268; 58, 1912,355-378. 


3. Borrelina reprltocns spec, nor- 
From LatiQ rspri'merc, to restrain. 

Common name : Gypsy -moth wilt virus. 

Host ; LYMA NTRIlDAE-PoTih- 
frfa dfjpor (L.), gypsy moth. 

Geographical distribution; United 
Slates. 

Induced disease ; In gypsy motli cater- 
pillar, aaccidity.disinleBtalionotttones, 

eventual collapse as a iratery »«• 
Death occurs in 13 to 29 (average 21) da^ 
otter infection; caterpillar nay ren^“ 
attached to its support by prolegs; stan 
ruptures easily. Polyhedral bodies oris- 
tote in nuclei of the tracheal mstrw, 
hypodermai, tat, and blood ceils. 

Transmission; By lecding on conlam- 



• fAMlLT 


bofweunaceae 


inated foVia^x Kot through undamaged 
skin. 

JiUerabUjty*. Passes BetkcfeW N, cot 
Paateut-Chamberland F, filler. 

Literature : Chapman and Gfaser, Jbut, 
Econ. EntowoL.^^IPiS, U(ht5Qi 9, tm, 
J49-167; Gla«er, Jour. Agr. Ties., 4, lOIS, 
JOl-128; ScjcDce. 1938, 301-303; 
Glaser and Chapman, Jour. Ecoa. Ed- 
tomoL, 6, 1913, «WSS 
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'm- ril.i Ann. Inst, 
E’in/ection 


Pasteitt^ 

ehes Ie« -- •‘"-i a. 

«nii. ICempl. 

From New Uth /j isk) 

name ol 

Cmnniofi TiCLxrf 

of piorida. Ma ; Virus of nuclear disease 
Host: P/fJ 

(Cempt. read. Acad. Sci., Paris, iZi (I*)* cabboX*E/Z)Af7— /»*/■« i>ras3icae 
1926, 152.) From name of'host^ Kerij Induce J^e worm. 
fraJsiVoe. ' body disease: In cabbage worm, 

Oirtunoa name; Cabbage -worm gra«- y^eihariah beJon’, tears easily just 
er/e virus. (U<vre death; ebromstin of nuclei in fat 

Host; PJEUIDAS—PitrU 6nu»tVo« Wood cells condensed in irregular 

(L.), cabbage ■Rorm. y masses; tytoplismic inclusions staining 

Induced disease : In cabbage worm f family In Giemsa preparations, 
nuclear or cytoplasmic Inclusions; nu'J.. Ttansroisaioti By feeding 


4. Borrelina bmsieae Pailfot. 


nf tal aad hypoderoul cells hypenrop^jgj 
aad Boon disoisanited. 

Transmiasion: By leedmg. 

Other pwpcillea. Described 
ndcroBCOpie fn aiic, intracyiop’^ 

Appendix: BorttUna 


Other properties; Described os intra- 
cylopix«inic, less than O.I micron in dl‘ 
ameler 

hUcrotun ; Tei})ot, iae. #>1. ; Ann. Inst. 
Paslcw, iO. im, 31V-J52; L’infcctlon 
ches ks insccics. Immunity et Bym> 
bio8e,535 pages, Tfdvour, rntf^sier, 1933. 

635 pp., Trevoux, Patisaicr, quotcff from Paiffot, L'infection ebes iej jnseele. 

tb.„lk.cra, 

Cent!’ I''®*'*ofth»ss.oociojbnbeenlound. 

Only one species at present, ’•’'1'*'*”^ ncn. hop, 
bee. Generic ranic froin ’ v j r tu « 

Jforofm- orlofufas sp«. nov. ‘‘'*"'^3' 

I. Morator aetatulse tpcf 
lAlin CftatuU, early ® 

reftnntc to attack on unniaiurc stage* 

ofhost.cKclusivcIy- ^ Riebrood 


r. The type, and only, species is 


Common fwme Doae>' 

' Ui,, AP,OAA-A.,.^-«-/"" 
lioivcybcc (imnwiurcsta^ y.r . VTKf/. 

InsusecptiWosr^^/f ^7 
DAC--r«rtMr»’ < •'> STP»y 

6tRte». X 


I^^uced di«casc: In the honey bee, 
®®i*UTeBlaRe8«nly Rre susceptible; in- 
lh< laxvac die, u«u.ally after copping, 
the dead brood fieing iJncappcdby 
*^^23* Ocvosionally caps ore pumr- 
®’i. Atf«*c}. jf 4n>jj of comb are usu- 
’‘snull and scattered. E.ieh hrva is 
‘^Bfjed along its cell, head turned up- 
toward the roof A larva rerenUy 
' ilnppcars light yellow, light gray, or 
it brown, soon darkening to brown or 
ttav black Cuticle of dead lan‘4 
tei pcmuttiDg cxtraclioo of l>jo aac- 

/ ' 
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like mas3 witJiout rupture; contents 
watery with many suspended, fine, brown 
particles. There are no characteristic 
intracellular bodies in affected tissues. 
Dead larvae eventually dry down to form 
scales ihat arc black and rougbened, that 
separate readily fram the cell wall, and 
that may be lifted out intact. Colonies 
tend to lose virus spontaneously. 

Transmission: By contamination of 
food. Not by bands, clottilng, or tools. 
Perhaps through water supply of insects. 

Thermal inactivation; In watm^ftt £S® 


C in 10 minutes. In honey, at 70 to 73* 
C in 10 minutes. 

Filterability: Passes Berkefeld and 
Pasteur-Chamberland filters. 

Other properties: Withstands drying 
20, not 22, days, exposure to sunligUt 1 
hours or less, storage in honey a month 
or more, } to 2 per cent aqueous solutions 
of carbolic acid 3 weeks or more. 

Literature ; McCray and White, U. S 
Dept. Agr., Dept. Bull. 671, 1918; IVhite, 
U. S- Dept. Agr., Bur. of Entomol., Circ 
1C9, 1013; U. S. Dept. Agr,, Dept. Bull. 
92, 1914; ibid., Dept, Bui!. 431,1917. 
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FAMILY II. BORRELIOTACEAE FAM. NOV. 

Viruses of the Pox Group, induciog diseases characterized in general by discrete 
primary and secondary lesions of the nature of macules, papules, vesicles, or pustules. 


Key to the genera of family Borrellotaceae. 
I. Viruses of the Typical Pox-Disease Group. 

Genus I. Borretiota, p 1229, 

II. Viruses of the Varicella Group 

Genus II. Briareus, p 1233 
III Viruses of the Herpes Group. 

Genus III. Scelus, p. 1234. 

I\'. Viruses of the Foot-and-Mouth-Disease Group- 
Genus IV. llosUa, p. 1239 
V. Viruses of the Wart-Disease Group. 

Genus V. Molxtor, p 1240. 


Genus I Borrellota Goodpasture. 

(Science, 77, 1933, 121.) 

Viruses of the Typical Pox -Disease Group, inducing diseases characterized by forma- 
tion of papules, pustules, and scabs, shed with or without scarring. Generic name 
from Barrel, investigator who first discovered the specific granules of fowl pox and 
I.atinizcd name of the smallest Greek letter, iota, signifying smallest particle. The 
name Cytoryeies tanolae Guarnteri 1S92 was based on intracellular inclusions, Guar- 
nieri bodies, as supposed sporozoan parasites (Calkins, Jour. Med. Res., II, 1901, 
130-172). 

The type species is Borrcliota aetum Goodpasture. 


Key to Ike species of genus Borrellota. 


I. 

II 

III 


Aflccting domestic fowl. 

. 1. Borrellota avium. 

AITccting man principally, altbougli etmins have become adapted to cow, 
rabbit, etc. 

2 Iforrelwla I'anolae, 


Affecting swine. 


3. Borrellota suts. 


1 Borrellota avium (LipscIiQtz) Good- 
p.aslurc. (Strongyloplasma avium Up- 
tcliUtz, in ICoffe, Kraus and Llilenhutfi, 
Ilaniibuch der p.atliogcncn Mikroonnn- 
ismen, 3 Auft., 8, 1930, 314 , GoodiKutiire, 
Fcioncc, 77, 193.1, 121 ) Fnim I^lin 
01 r», fowl of the air. 

Common names' Fowl-jov virus; also 
known ns |>oullry-pox virus, chiekcn-pox 
Virus (but not the v inis of the same iwme 
attacking man rather than the chicken), 
or viru-s of epitlirlinm.a rontngiostim of 
fowls; strains have l>ren studied under 


the aamea KikuthV ean.ary virus and 
pigeon-pox viriLs. 

Hosts Chicken, turkey, pigeon, goose, 
duck, guiiie,-! fowl, t]uail, hawk, pheasant, 
p.»rtridge, bunting sparrow, canary. Ex- 
periinentaH> , also English sparrow, chick 
embryo. 

Insusceptible sficeiex; Man, goat, 
sheep, mouse, rat, guinea pig. 

Ceograpliic.a! distribution: Europe, 
Asia, Xortii America; pcrliaps ixK-xten- 
sive vsith the nre.a in which cliickcna are 
grown under conditions of dom'stic.ation. 
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Induced disease j In ehiclccn, hyper- 
plastic nodular lesions of the skin, diph- 
theritic membranes la mouth and throat, 
discharges from axs and nose; nodufea 
eventually dry up and fall off, usually 
without leaving acars. Inclusion bodies, 
known ns BoIHnger bodies, believed to 
represent aggregates of minute Borrel 
bodies or virus particles, leave much 
grayish-while ash when incinerated; 
break readily after digestion by 1 percent 
trypsin in 0,2 per cent sodium bicarbon- 
ate. Sorrel bodies coccoid, 0.25 microns 
in diameter. On chorioallantoic mem- 
brane of chick embryo, proliferation and 
hyperplasia, or nccnjgjs. 

Tranamission: By contact, perhaps 
through vTjund infection. By blood- 
sucking dipterous insects, Bxperimen- 
tsiJy, by Bcanfication of skin or buccal 
mucosa; by intravenous, intradermal, 
subcutaneous, intramuscular, or intra- 
peritoneal inoculation. May be passed 
in series by nasal instillation in chickens, 
obvious mucosal changes occurring only 
occasionally Experimentally, by mos- 
quitoes (CVLICJDA/S), Aldc$ oejypt* 
L., A. elimutana Walker, A, vczans 
Meigen (as long as 27 days from time of 
fcedmgon infective material), and Cvlcz 
pipicns L, (indolinitcly after infective 
feeding, as long as the individual mos- 
quito lives) ; in C. piptens, the virus has 
been found also under natural conditions. 

Seroli^jcal relationships; Neutr^izing 
and elementary-body-aKlutinaling anti- 
sera specific, Antivacciniol serum from 
rabbit ineffective against fowJ-pox virus, 
although neutralizing vaccinia virus. 

Immunoiugjcal relationships : No cross 
immunity with respect to vaccinia virus 
in the chicken. 

Thermal inactivation: At GO* C in 8 
minutes : at 50° C in 30 minutes. 

FilterabiUty Passes Berkefeld V, not 
Chamberland Lt, filter candle. 

Other properties : Drying at room tem- 
perature i« racuo does not inactivate. 
Viable after storage at least 34 -months 
at 0 to 4° C, dry. 

Strains; A strain known as Kifcuth% 


canary virus has been studied in some 
detail. When introduced into the rabbit 
it induces formation of neutralizing anti- 
bodies that react strongly with bomol- 
o^us virus, moderately against fowl-po.x 
virus. Antivacciaial serum is ineffective 
against it. In e&naeies, it induces pro- 
liferation of dermal epithelium with 
cytoplasmic inclusions, the inflammatory 
process being characterized by predom- 
inantly mosoniiekar cells with vacuo-’ 
laled cytoplasm; in the lung there is 
massive accumulation of laige mononu- 
clear cells containing the specifle cyto- 
plasmic incluaioua; the disease is regu- 
larly fatal. Passes Berkefeld N filter. 
Size estimated as 120 millinjicrons by 
centrifugation. (Bechhold and Sehics- 
ingcr, Ztechr. f. Hyg., Iffi, 1933, SSi- 
357; Burnet, Jour. Path, and Bact., 57, 
1933, 107-’122; Burnet and Lush, Brit. 
Jour. Exp. Path., 17, 1936, 302-307; 
Gaede, Cent. f. Bakt., I Abt., Grig., 155, 
1935, 342-346; Kikuth and Oollub, i’6id., 
its, 1932, 313-320.) 

Literature: Andervont, Am. Jour. 
Hyg., d, 1926, 719-751 ; Brandly and Dan- 
lap, Jour. Am. Vet. Med. Assoc., 9S, 1939, 
340-349; Brandly et al.. Am. Jour. Vet. 
Res., f, 1941. 190-192; Brody, Cornell 


Agr. Exp. Sta. (Ithaca), hlemoic 190, 
1936; Buddingh, Jour. Exp. Med., 67, 
193S, 933-940; Burnet and Lush, Brit. 
Jour. Exp. Path., 17, 1936, 392-307; 
Danks, Am. Jour, ^th., 8, 1932,711-716; 
flndiay, Proc. Boy. Soc. London, Ser. B, 
70?, 1923, 354-379; Goodpasture and A. 
M. Woodruff, Am. Jour. Path., 6. 1930, 
699-712, Goodpasture and 0. E. Wood- 
ruff, i6id., 7, 1931, 1-8; Irons, Am. Jour. 
Hyg., to, 1934, 3^51; Kliglerand Ash- 
ner, Proc. Soc. Exp. Biol, and Med., tS, 
1331, 463-465; IGigIcr et ah, Jour. Etp. 
Med , 49, 1929, 649-660; Ledingham, 
Lancet. SSI, 1931 (5). 625-526; Lud/ord 
and Findlay, Brit. Jour. Exp. ^th- ' 
IJttG 2S6-264; Matheson et al, Poultry 
Science. JO, 1931, 211-223; Megrail. Am. 
Jour Hyg . 9, 1929. 462-465; kelson, 
to, Med., 74, 1911, 203-2121 A. M. 
Woodruff, and Goodpasture, Am- Jour. 
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Taih.. 7, 1931, 209-222; C. E. Woodruff, 
ibtd., 6, 1930, 199-174; C. E. Woodruff, 
and Goodpasture, tbid., S, 1320, 1-JO, 

6, 1930. 713-720. 

2. Borrellota rarlolae (LipsebOt*) 
Goodpasture. (Slronj^lopJoama rorjcfae 
lApstbtiVt, in KoUe, Ktaua and Uhlen- 
hulh, Handhuch der pathogenen Mikto- 
oi^aaiamcn, 3 Aud , 8, 1930, 317; Good- 
pasture, Science, 77, 1333, 121.) From 
New Latin variola, smalipo.';. 

Common names • Variola virus, small- 
pox virus. Most studies of this virus 
ha\e been concerned Rilh the vaccinia 
strain; ece Strains below. 

Hosts' Man, cow and rabbit arc sus- 
ceptiWc to strains that appear especially 
adapted to them (ece Strains below). 
Expcnmcntally, also ebieVen (and chick 
smbrjo) , Chrytemys tnorginato, turtle , 
;punea pig, horse, pig, ilfacaca mulatUt 
(Ztmmcrmann), rhesus monkey , it. «ras, 
cynomolgus monkey, orang-outang; Wo- 

CRCvs /ufcatiu. 

Geographical dislnbulion: Nearly 
norld-uide, except where cxclotlcd by 
imhtion or protective vaccinalion. 

Induced disease: In nun, mild to 
levcre smnllpox, fometimes with pocks 
few and discrete but often nith pocks 
numerous and coalescing, on.'^ct sudden, 
G to 22 d.iis (aicragc 12) after tnfccuon, 
headnehe, %-omiling, fever, often rashes 
on body before appearance of the specific 
eruption, bright red spots becoming vesic- 
ular and cvcnlualty pustular, the pocks 
are commonest on face, forearms, wrists, 
p.a!(ns of hands, and solos of feet ; pustules 
gradually become flattened scabs and 
dropoff, leaving no scar if auperficiat and 
not rrcondmly Infected; in hcmorrluigic 
fnvdlr»>x tlicrenrc numerous hemorthages 
into the tkin and mortality is high, death 
often prrcfdiDK formtion of pustules; 
rovcritj of disease and mortality rouglily 
pn-portinnal to the amount of cruplkiQ 
on the face 

Traiummion Py contact with in- 
ferted individuals or conianunated ar- 
litfes, perhaps by droplet infeetioa. 


obvious primary lesions characterizing 
etpcnroentfll transmission by scaribcalion 
but not natural spread. 

Serological relationships : Hyperitn- 
mune C£df serum neutraJircs virus. Neu- 
tralization depends on an antibody not 
tQvalved in agglutination and precipita- 
turn, Antivacclnial serum gives com- 
plement fixation in the presence of variola 
vims. One agglutinogen (L) labile at 
66* C, one (S) stable at 95“ C; both are 
parts of a single protein butxan be de- 
graded independently; chymotrypsin de- 
stroys activity of S, not L. Increasing 
ncutraJiration In immune scrum and virus 
mixtures m pdro with progressive incuba- 
tion; partial reactivation on simple dilu- 
tion. Anllvaeciniai sera agglutinate Pas- 
chen bodies of vaccinia but not Borrcl 
bodies of fowl pcix;anli-fowl-pox sera ag- 
glutinate Borrcl but not Paschen bodice. 
No cross reactions with herpes virus. 

Immunological relationships : In vae- 
cinia-immune swine, protective eub- 
atanece pass i-ta colostrum, conveying 
passive immunity to young for 2 to 3 
montlis after birth. In man, immunity 
against variola virus is conferrcil by ear- 
lier infection with vaccinia strain. In 
hen, previous infection with fowl-pox 
Virus docs not immunite w-ith respect to 
vaccinia virus. 

Tliermal inactivation: At 55* C In 29 
minutes. 

Filicrabilily . Passes Berkcfcld V, not 
Mandlcr, rdccr. 

Other properties: Density about 1.16. 
Eediinenlation Constant 5{XX) X tO**' 
(corrvcicd to water at 20* C), Betains 
activity in glyccMno best at pll 7.0. 
O I pet cent gelatin delays spontaneous in- 
activation at 5 to 10* C. Withstands 
absolute alcohol, ether, oeelone, and 
pettofeum ether 1 hour in dry samples at 
A* C •without decrease In acliv ity. Inac- 
tivated without disruption by aonic vi- 
brations of about S900 cycles per second, 
Diameter estimalcd os 125 to 175 milli- 
nkrona by filtration; 236 to 252 miJIi- 
tnicrons by ullracentrifugatbn. Elec- 
tron micrographs show limiting surface 
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membrane, dense granules (usually 5) Greene, 1935 g07-s3i- Herzbcnr 

Tvitlnn; tendency to rcctangularoutlinca t ^ 


with rounded corners. At least 5.6 per 
cent of virus is reported to be thynu>- 
nucloic acid. Contains nitrogen, 15.5 pet 
cent} carbon, 33,7 per cent} phosphorus, 
0.57 per cent; phospholipid (lecithin), 
2.2 per cent} neutral fat, 2.2 per cent; 
reducing sugars after Ijydrolysis, 2.8 per 
cent; cystine, l.D per cent; copper, 0.05 
per cent. 

Strains; Besides f)»e typical variola 
strain, var. hommis Goodpasture (Sci- 
ence, 77, 1033, 121), several distinctive 
strains have been studied. A spontane- 
ous cotvpox strain differs in some antigens 
but affords cross immunity with respect 
to var. 60 m Goodpasture (/oc. ciL, 321), 
vaccinia virus, which in turn immunizes 
against typical variola virus. A spon- 
taneous rabbit-pov strain, serologically 
Tcaomblmg ncurovaccino virus, is be- 
lieved to exist independently in Europe 
and the ITnited States. The varieties 
equi (horse-pox virus), porct (swino 
strain), itnd eotum (sheep and goat pox 
virus) have been attributed to this 
species by Goodpasture (fee. cil., 121). 
The nlastnm strain (causing ean'cla 
miner) differs from the type in producing 
a relatively mild disease in man and m 
inducing the formation of a distinctive 
type of intracellular inclusion in affected 
tissues. 

Literature Amies, Jour. Path and 
Pact., 47 , 193S, 205-222, Andervont, Am. 


Ztschr. Immunitatsforsch. u, ©xper 
Therap., 55, 1935, 417-441; Hoagland et 
al., Jour. Exp. Med., 7/, 1940,737-760- 7^ 
1940, 139-147; 74. 1941, 69-80, 133-144; 
75, 1942, 303-373, ■ Hu et a!., /our. Exp. 
Med., 53, 1936, 353-378; Keogh, Jour. 
Path, and Bact., 43, 1936, 441-451; 
Ledingham, Brit. Jour. E.\'p. Path., S, 
1924 , 332-349; Jour. Path, and Bact., 
55, 1932, 140-142; Macfarlanc and Dolby, 
Brit. Jour. Evp. Path,, £/, 1940, 219-227; 
hfacfarlane and Salaman, ibid., IB, 1938, 
1S4-191; McFariane et al., tbid., SO, 
1939 , 485-501 ; Tiloriyama, Arch, f. Virus- 
forsch., /, 1940, 422-429; Nelson, Jour. 
Exp. Mcd„ 60, 1934, 287-291; 78, 1943, ■ 
231-239; Nyc and Parker, Am. Jour. 
Path., 5, 1920, 147-155; Parker, Jour. 
Exp. Med., 57, 1938, 361-367, 725-73S; 
Parker and Muckenfuss, Jour. Infect. 
Djs., 65, 1033, 44-54 ; Parker and Rivers, 
Jour. Exp. Med., BS, 1935, 65-72; 64, 
I93G, 439-452, 55, 1937, ^13-249; PUschen, 
Dculsch. mcd. Wchschr., S9, 1913, 2IS3- 
2136; Pearce et al., Jour. Exp. Mcd., 
6$, 1936. 211-25S, 491-507; Jour. Path, 
and Bact., 4S, 1938, 299-312; Pickelsand 
SmadeJ, Jour. Exp. Med., 68 , 193S. 5S3- 
606; Bhodes and van Rooyen, Jour. Path, 
and Bact., U, 1937, 357-363, Rivers and 
^Ynrd, Jour. Exp. Mcd., 55, 1933, 635-61S; 
52. 1935, 5-19-560; Rivers c£ al., tbid., 65, 
1937 , 677-685; $9, 1939, S57-S66; Ros.ahn 
ct ab, Jour. E.xp. Med., 55, 1936, 259-276, 
379-396, Rosenau and Andervont, Am. 


Joor. Hyg,, 7, 1027, SOl-SIO, Behreroanil Joor. Hyg., tS, 1931, 72^™. 


Ferguson, Jour Inf. Dis., 55, 1935, 84-8S; 
Behrens and Nielson, ibid., 66, 1935, 
41-48; Buddmgh, Am. Jour. Hyg., S8, 
1943, 310-322; Craisie and Wishart, Bnt. 
Jour. E.xp. Path., 16, 1934, 390-398; Jour. 
Exp. Med , 64, 1936, 819-830, Dearii«. 
Am. Jour. Hyg., SO, 1934, 432-443; Doug- 
las et al., Jour. Path, and Bact., SB, 1929, 
99-120; Downie, Brit. Jour. Exp Path., 
so, 1939, 15S-176; Eagles, tbtd., 16, 19^, 
18I-18S; Elford and AndreWes, Brit. 
Jour. Exp. Path , IS, 1932, 36-42, Good- 
pasture, Woodruff, and Buddingh, Am. 
Jour. Path,, 8, 1032,271-282; Green fit al., 
Jour. Exp. Med., 75. 1912, 651-656, 


Brit, Jour, Exp. Path,, 18, 1937, 245-25S; 
Shcdlovsky and Smaclei, Jour. Exp. Med., 
75, 1942, 165-178; Smadel and Rivers, 
ibid., 76, 1942, 151-164, Smadel et al., 
ibid,, 68, 1935, 607-627; 71, 1940, 373-3S9; 
77, 1043, 165-171 , Smith, Jour. Path, and 
Bact., S3, 1930, 273-282, Sprunt, Pmc. 
Soc. Exp. Biol, and Med,, 61, 1942, 22^ 
227; Jour. Exp, Med., 7S, 

Stritar and Hudson, Am. Jour- Path., le, 
J936, 165-174; V/utd, Jour. Exp. Med., 
50, 1929, 31-40. 

3. Borrellota suls spec. nov. From 


liitln SKS. swine. . . 

Common name: Swine-pox virus (not 
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the vaccinia strain of variola virus in 
s^inc). 

Host ■SUlDAESusscr 0 fah.,^oraR 8 - 
tic snine. 

Insusceptible species : Habbit. 
Geographical distribution : 'United 
States (Iowa). 

Induced disease : In sw ine, locally, red- 
dened hypcrcmic papules 3 to 7 mm ra 
diameter; papules become briefly vesicu- 
lar, tlicn change gradually to true pus- 
tules, finally fornung dark brown to 
blackish scabs which arc shed after a few 
weeks ailhout ECafring; no secondary 
lesions in liogs free from bee, but in in- 
fested animals numerous secondary le- 
sions appear I to 2 necks after primary 
lesions and arc commonly most numerous 
in the inguinal and aMilary regions. 
Mortality negligible but growth retarded. 


Virus has been recovered from hog louse 
after feeding on alTccted swine, 

Traosmission • By hog louse, Haemalo- 
pmus *ms (IfAEUATOPlNlDAE), 
probably tneebanieally. By experi- 
mental scariftcation o! skin. 

Seroto^ca! relationships. No reaction 
•with neutraliring sera specific for vac- 
cinia Virus. 

Immunological relationships: Specific 
immuncty in swine after attack, but no 
cross immunity with respect to vaectn'ia 
virus. 

Fdterability: Passes Berkefcld V and 
N filters. 

Literature: Csontos and von Nyiredy, 
Pcutsch ticrarttl. Wchnschr,, 4f« 1933, 
52i>-532 , Schwarte and Bicstcr, Am. Jour. 
Vet Res . S, 1511. 138-UO, Shope, Arch, 
f. Virusforsch . /. 1510, 457-107. 


Cenus 11. Btlereus gen noo. 

Yirurea of the VaitecUa Croup, causing diseases charactcrircd by reddened spots 
and ripgs inolTccied (issues, becoming papular or vesicular. Generic came from Latin 
ZlrtoreKs, name of a hundred-armed giant. 

The type species Is Dnareui lartecllct tp<c. nor. 


Kty to fKe species o/ genus Biltrens. 
I. Causing ehSekea pox and herpes rosier in man 


II. Causing measles in man. 


I Crlsreusvsriccllsespcc.rioe. From 
Kfw Lilin loricrbo, chicken pox. 

f'emmon names: Voncclka virus, chic- 
ken pox Mfus, much cxidence for iden- 
tity with ro-eal!cd bcrpcs-iostcr virus 
las Item prc«cnied. 

lUisi llOM IK IDAE — Homo topima 
L , man 

Insusceptible ipccics: Chick embryo. 
Ccrpraplacal distribution: World-nidc, 
liidurrd di'Cosc: In man, usually 
abrupt onset, rash at f.rst macular. 
papular end vesicular; acaicict generally 
di'crcie. soon rupturing, healing with 
fcnh formation and >trhlng;ropAraUonof 
dcej-cr real's rraj kaie rersistent arars; 
In tv\cw esses tl.crc may be itomalUU, 
borgitta, and Ictioft-s. In bumoa 
skin grafted ca tLortoolIantoU of chick 


}. Bnarrus terteeffar. 

2. Dnareus morlitlloTum. 

embryo, experimentally, pustular lesions 
as m natural disease, with intranuclear 
aetdophihe inclusions, no gruss veslcub- 
tiOR 

Transimaaion By contact. By spread 
of droplets Children in eonta'*t with 
herpes sosicr jnticnts sometimes con- 
tract vancetta 

Secologieal Majority of 

herpes jostcr sera IfuJ oRgluUtalc roster 
aitiigcR .sl.w agglutinate elementary 
bodies of varieclK; complomont fixation 
teals aJvo indirate rebtionilup of liras 
from herpes roster and %-aricelli. Chic- 
ken-pox sera do not fivccublc gnullpox 
brala-viras nniigcn. 

Immunological rcbtionships ; Children 
previously liaiing \ancella arc immune 
toiaoeublion with herpes coster virus. 
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Lileraturc: Amk'S, Brit. Jour. Exp. 
Path., IS, 1934,314-320; Brain, tbid.,t4, 
1033, 67-73; Bruusganrd, Brit. Jour. 
Dcrin, Sypb., 44i 1032, 1-24; Goodpasture 
and Anderson, Am. Jour, Path,, £0, 1JM4, 
447-453; Havens and May^ld, Jour, 
Inf. Pis., SO, 1032, 242-248; Irons ct al,, 
Am. Jour. Ilj-g., SS, (B), IJMI, 50-55; 
Kundmtitz, Monaleschr. Kmderlieilk., 
i9, 1025, 516-523; LipschOf s and Kundra* 
titz, Wien, Mm, Woch., 58, 1923, 490-503. 

2. Brlareus morbUlorum spec, nov. 
From New Hatin wortiHf, measles. 

Common name ■ Measles virus. 

Host: //OJ//A’7PAI?— J/omo sapiens 
L., man. ExpernncnlaUy, also CliliCO- 
PJTJIECJDAE — Mocoea tautaila (2iro- 
mermann), rhesus monkey. PIIASJ- 
ANtDAE — Oalliis ^llus (L.), chiefc 
embrjo (no lesions, hut SO serial pas- 
tWfiOg). 

Gcograplucai diatnbutior WorJU-wWc 
except in isoiated communities. 

Induced disease • In man, after incub.a* 
tionponodof? to21 days, bright redspots 
on buccal mucosa, especially near first 
molar tooth (Kophk’s spots) followed by 
rash on face, head, neck, then arms, 


trunk, and legs; papules ofjen crescents, 
lesions usually discrete; rash lades, kav- 
sag brownish discoloration and desqua- 
mation. 

Transmission ; By contact. By drop- 
lets. 

Serological relationships : Convalescent 
Bcrum is reported to modify the course of 
the induced disease if administered in- 
travenously in the preeruptive stage. 

Immunological relationships: Specific 
immunity in man after attack. 

Thermal inactivation : At 55® C in 15 
minutes. 

FiUerabjlity : Passes Berkefeld N filter 
candle and Seitz BK disks. 

Other properties: Viable at —35® C 
for fit least 4 rreeks. Not inactivated by 
JOper cent anesthetic ether in JOroinutes, 

Literature; Blake and Trask, Jour. 
Evp. Med., SS, 1921, 385-412; Cordon snd 
Knighton, Am. Jour. Path., 17, IWI, 
165-176, Hedrich, Am. Jour. Ilyg., 17, 
ms, Cl 3-63C ; Kohn et al., Jour. Am. Med. 
Assoc., /J/, 1938, 23Ci-23«; Rake snd 
Shaffer, Jour. Immunol., SS, 1940, 177-200; 
Rake et al.. Jour Inf. Dis., 59, 1941, 65-69; 
Scott and Simon, Am. Jour. Hyg., S, 1925, 
109-126. 


Genus III. Scelns gen. noP. 

Viruses of the Herpes Group, inducing diseases characterized in general by vesicular 
primary lesions, sometimes with subsequent involvement of tbe nervous system. 
Generic name from Latin ^celxis, r&tcftl 
The type species is Scefus recurrenz spec. non. 


I 

II 

III. 

IV. 
V 

VI 

VII. 


Key to the species of genus Scelus. 

In man, cause of so-called fever blisters, herpes febrilis 

1. Sctlas reenTtens. 

In swine, cause of fwcudorabica 

2. Sedus SMiIffun. 

In monkey „ . , 

3. Scelus beta. 

In rabbit, course of the .nAicetl disaso in nature unknown. 

4. Scelus terhnm. 

In sheep, cause of ovine balano-pwthitis. 

5 Scelus vleens. 

In mice, enuso ot ectomclin ^ 

In cattle, ennte ol erosive »•«■»»«<- 
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mice, guinea pigs and rabbits, causing 
licmorrlingic septicemia 
Di3tincti%'e characters. Much like 
Pseudomonas punetala (Guthrie and 
Hitchner, Jour. Bact., 4^, 1943, 52). 

Source: Isolated from frogs dc.ad of 
septicemia (red leg). 

Habitat: Water and infected fresh 
water animals. 

38. Pseudomonas Ichthyosmla (ILam- 
mer) comb. nov. (BaetUua tehlhyosmtus 
Hammer, Iowa Agr Sta Res Bui 3S, 
1917; Escherichia iekthijosmia Bergey ct 
al., Manual, lat cd., 1923, 201, Proteus 
iehthyosmius Bergey ct al , Manual, 4lh 
ed , 1931, 364 ) From Greek, ichthys, a 
fish; osme, an odor. 

Rods : 0 C to 0.S by 1 .0 to i I imerons, 
occur singly. Motile with a single polar 
flagellum (Breed). Gram-negative 
Gelatin stab*. Liquefaction 
Agar colonies: Small, white, becoming 
darker with ago. 

Agar slant .‘Dirty white, viscid growth 
Broth- Turbid with gmy sediment 
Litmus milk. Acid Litmus reduced 
Cultures have fishy odor 
Potato; Thin, glistening byer 
Indole is formed. 

Nitrites produced from nitrates 
Acid and gas from glucose, fructose, 
galactose, maltose, sucrose, glycerol, 
oalicin and mannitol. Lactose, dulcitol, 
raffinose and inuUn not fermented 
Aerobic, facultative. 

Optimum temperature 20°C 
Source : Isolated from can of evaporated 
milk having a fishy odor. 

Habitat: Not known. 

39. Pseudomonas ambJgua (Wright) 
Chester. (Bactlluj ambiguus Wnght, 
Memoirs Nat. Acad Sci , 7, IS95, 439, 
Chester, Man. Determ. Bact., 1901, 308; 
Ackromobaeter ambiguum Bergey et al , 
.Manual, Ist ed , 1923, 148 ) From Latin, 
ambtguus, doubtful , uncertain. 

Small rods, with rounded ends, occur- 
ring singly, in pairs and in chains Mo- 


tile, possessing a polar flagellum. Gram- 
negative. 

Gelatin colonies: Gray, translucent, 
slightly raised, irregular, radiate, with 
transparent margin. 

Gelatin stab* No liquefaction. 

Agar slant. Gray, limited, entire. 

Broth: Turbid, with gray sediment. 

Litmus milk* Acid, slowly caigulated. 

Potato: Gray to creamy, viscid, 
spreading. 

Indole is formed. 

Nitrites not produced from nitrates. 

Aerobic, facultative. 

Optimum temperature 30* to 35®C. 

Habitat: Water. 

■iO. Pseudomonas sfnuosa OPHgfit) 
Chester (Bacillus sinvosus Wright, 
Memoirs Nat. Acad. Sci., 7, 1S05, 440; 
Chester, Man. Determ. Bact., 1901, 307; 
Aehromobacler stnosum (sic) Bergey et 
ol., iManua), 1st ed , 1923, 14S.) From 
I>atin, sinuosus, full of bends, sinuous 

Medium-sired rods, n itb rounded ends, 
occurring singly, In pairs and in chains. 
Afotilc, possessing two to four polar 
flagella Gram-negative. 

Gelatin colonies; Thin, translucent, 
irregular, center brownish. 

Gelatin stab' Grayish-white, glisten- 
ing, translucent No liquefaction. 

Agar slant Scanty, grayish growth. 

Broth. Turbid, with gray sediment. 

Litmus milk: Unchanged. 

Potato. Grayish-white, moist, spread* 
ing. 

Indole 13 formed. 

Nitrites not produced from nitrates. 

Aerobic, facultative 

Optimum temperature 30* to 35*C. 

Habitat. Water. 

41 Pseudomonas cruclviae Gray and 
Thornton (Gray and Thornton, Cent, 
f Bakt., II Abt., 75, 1928, 91; Achro- 
mobaeler cruciviae Bergey et al., Manual, 
3rd ed , 1930, 218 ) From Latin, crux, 
a cross, no, way, road; from Waycross, 
a place name. 
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■ f. Hyg., 115, 1933, 3-12-353; Bcdson, Brit. 
Jour. Exp. Path., is, 1931, 2M-260; 
BeJson .and Bland, ibid,, 9, 1923, 17-t-l78; 
Blanc and Caminopetros, Compt. rend! 
Soc. Biol., Paris, 54, 1921, 859-860; Boat 
ct a!., Jour. Exp. Med,, 71, 1910, 169-173; 
Bram, Brit. Jour. Exp. Path., IS, 1{62, 
IGG-171 ; Bupgsand Green, Jour. Inf. Dis., 
68, 1936, 9S-104; Burnet and Lush, Jour. 
Path, nnd Bact., 4S, 1039, 275~2SG; 49, 
1939, 211-259; Lancet, SS5, 1939 (/), 
629-G31; Burnet ct al., Austral. Jour. 
Exp. Biol. and Med. Sci., 17, 1939, 35-40; 
Dawson, Am. Jour, Path., 9, 1933, 1-C; 
Elford et al., Jour. Path, and Bact.. SS, 
3933, 49-54; Findlay and MacC.nllum, 
Lancet, SS8, 1940 (/ }, 259-261 ; Fischl and 
Schaefer, Klin. Wochnschr., 8, 1929, 
2139-2143; Flexncr, Jour. Gen. Physiol., 
8, 1927 , 713-726; Jour. Exp. Med.. 47, 
1928, 9-36, Fnedenwflld, Arch. Ophthal- 
mol., SS, 1923, 105-131; Goodpasture, 
Medicine, 8, 1929, 223-243; Goodpasture 
and Teague, Jour. Med, Bcs., 44. 1923, 
121-138^ Gunderson, Arch. Opihalmol., 
IS, 1936, 225-249 , Holden, Jour. Inf. Dis., 
SO, 1932, 218-230, Keddio and Epstein, 
Jour. Am. Med. Assoc , 117, 1941, 1327- 
1330, Levaditi and Lepine, Compt. rend. 
Acad Sci., Paris, 180, 1929, 60-CS, Leva- 
dlli and Kicolau, Compt rend. Soc. Biol , 
Pans, CO, 1924, 1372-1375; Long. Jour. 
Clin, Invest igal ion, IS, 1933, 1119-1125; 
Magrassx, Boll. 1st. Sierotcrap. Milanese, 
14, 1935, 773-790, McKinley, Proc. Soc. 
Exp. Biol, and Med., S8, 1928, 21-23, 
Naegeli and Zuruhzoglu, Cent. f. Bakt. 

I Abt., Orig , 1S5, 5935, 297'299, Nicolau 
and Kopciowska, Ann. Inst. Pasteur, $0, 
1938, 401-431 , Parker and Nye, Am. Jour. 
Path., /, 1925 , 337-340, Perdrau, Proc. 
Roy. Soc Ixmdon, Ser. B, 109, 1931, 304- 
30S,Jour Path and Bact., 47, 1938, 447- 
455; Remlinger and Bailly, Comp. rend. 
Soc. Biol , Pans, 94, 1926, 734-736; 1064- 
1066 , 95, 1926, 1512-1M5; 90, 1927, 404- 
406; 1126-1128, 97, 1927, 109-11 1 , Sabin, 
Bnt. Jour Exp Path., IS, 1934, 372-380; 
Schultz and Hoyt. Jour. Immunol., IS, 
1928, 411-419; ShafTcr and Enders, ibtd., 

57, 1939, 383-411; Simon, laternational 


Clinics, Series 37, 5, 1927, 123-12S; Smith 
etal., Am. Jour. Path., 17, 1941, 55 ..fiS; 
Warren et al., Jour. Dxp. Med., 71, 1940* 
I55-I6S; Weyer, Proc. Soc. Exp. BioK 
and Med., 50, 1932, 309-313; Zinsser. 
Jour, E\p. Med., 49, 1929, 661-670; 
Zinsser and Seastone, Jour. Immunol., 
18, 1930, 1-9; Zurukzoglu and Hruszek, 
Cent. f. Bakt. I Abt., Orig., m, 1333, 
1 - 12 , 


2. Scelus sutllum spec, noe. From 
Lalio saiffKS, pertaining to snine. 

Common names : Pscudorabics virus, 
madJtrb virus. 

Hosts : Donicst ic cal 1 le, swine, dog, cat, 
horse, sheep. Experimentally, also rab- 
bit, guinea pig, white rat, white mouse, 
gray field mouse, duck, chicken, chick 
embryo ; Macaea mulaUa (Zimmermann), 
rhesus monkey. 

Geographical distribution: France, 
Germany, Hungary, Holland, Denmark, 
Switzerland, Siberia, Brazil, United 
States. 

Induced disease: In cattle, licking of 
affected area, usinlli eomewhereonliind* 
quarters, sudden decrease In milk pro- 
duction in dairy animals, violent rubbing, 
biting, and gnawing of lesion; swclimg 
and discoloration of .nffcrlcd parte with 
oosmgof serosangmneous fluid; grinding 
of teeth and excessive sahv.ation in some 
individuals; death, preceded by clonic 
convulsions, violent tossing of he.id, and 
shallow respiration, usually 36 to 43 hours 
after onset. In pig. milti but highly con- 
tagious disease; slight nerve-cell degen- 
eration, predominance of vascular and 
interstitial lesions. 

Transmission : By contact in swine, not 
in cattle. By feeding in cats, brown rats, 


and swine. 

Serological relationships: Cross neu- 
tralization between constituent strains. 
Anti-herpes sera protect in some c^es 

^inst email, but constantly mfectne, 

losesof pseudorabies virus. 

Literature: Aujeszky, Cent. f. BaU, 

■ Abt.. Ong., SS, 1902, 353-357; F. B. 
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1. Scelus recurrens epee. noo. From 
Latin reevrrere, to recur. Note: The 
name Neurocy^U'i herpelii Levadhi »nd 
Schoen (Compt. rend. Soc. Eiol., Paris, 
90, 1027, OGJ ) was applied provlfdonally to 
the caimtive microorganism of herpes, 
in the expectation that future researcJi 
would show inclusion bodies in affected 
tissues to be stages in its life cycle. 

Common names ; Herpes virus, virus of 
herpes simplex, virus of herpes febriUs 
(not herpes zoster virus, for which see 
variccll.'t virus), virus of Veratitis dendri- 
tiea, virus of aphthous stomatitis (of 
man). 

Host. UOliltNlDAU-^Uo^na sapient 
L , man. Experimentally, also rabbit, 
guinea pig, white mouse, cat, goose, hedge* 
hog, and, though difTicuH to infect, dog 
and pigeon- Chick embryo (but not 
chicken). KiaoCEliCOPiniECIDAE 
— Cercoecius /ufiginostis E. Geoffrey, 
Maetteus epnem^giij. CL'BIDdE— C<- 
bvt oltracrus, 

Insusceptible species; \MiUe rat,£lu/o 
ptnditi Cereopilhecui calliihrix; chicken 
(except embrjo). 

Ccogmphical distribution; VrobnWy 
world'Uidc. 

Induced dtsonsc. In man, usu-xlly 
acquired in first tlirec jc*™u( Ufc.eomc- 
times &s nphtlious stom-atitiS} viru.s prob- 
ably retained often through hfe, eome- 
tiinrs with periodic reappearance of der- 
mal lesions, winch arc icsicular and fical 
(«oon. In white mouse, by experimental 
inocul.ilionof akjn.sm.all inn.imed\-e9icu- 
lar piim.ary lesions about B dnj a after »n- 
uciihiton, usually forming sc.afrs and 
healing a few days htor, but oomctiines 
jicrBisting. if on tad, followed by swelling 
ond jwrilysis of lad, ascending iKiralysis 
wml di-atti, at by tewsery with acquired 
immunity, if near heail, followed by cn- 
rephabm and drath , intraperitoneal and 
fomMim'-s other inocubtions immunize, 
rrfajvie wilfi reriirrrnceof priniarj'fmions 
rare In chick emhryo, wlulc, oparttie, 
circular or ring like pnraxry Icsiona of 
niLin fire on cfioriivilhnlflic membrane, 
with or witlmut nerrolie sefondiry 
lr«i(>ns in liiTr, heart, lungs, spWn, and 


kidaeys; virus enters membrane 1 to 4 
hours after it is dropped on its surface; 
primary lesioni may be counted in 18 
hours. 

Transmission: By contacts. Experi- 
mentally, by skin scarification; in guinea 
pig, by feeding. 

Serological relationships : X>istanl rela- 
tionship to pseudorabies virus, Scclus 
autllum, shown by moderate protection 
against this virus conferred by some anti- 
herpes sera. No relationship to vaccinia 
virus or to virus HI of rabbits demon- 
strable by neutralization tests. Specific 
complement fixation. Neutralizing .anti- 
body forms reversible union with virus, 
at least for a time, though with strong 
mixtures partial irreversibility finally 
occurs. 

Immunological rehationships ; Form.al. 
inized virus and non-lcthal strains of 
virus immunirc specifie-ally. No cross 
immunity with vaccinia virus. 

Thermal inactivation ; At 50 to 53* C in 
30 minutes, when moist , ot 00 (p 100* C 
in 30 minutes, when dry. At 41 5* C in 
50 to so hours. 

FiUcrabibty I'-is^cs Berkeleld V filter 
with slight loss. 

Other properties • Diameter, by centrif- 
ugation, computed os ISO to 220 miUi- 
microns; by filtration, JOO to 150 
mUlimicTon'i. Bpecific gravity, 1.15. In- 
activated rojiealrd freezing arul Ihniv- 
iijg, aim by pressure of 3000 nlmo<pheres 
for 30 minutes. Viable dry at least 
ISmonllisnt 4*C, in 50 per cent glycerine 
at Ic.xst G months. Not iaactiiMted nl -1“ 
C in I por cent nqueoin gentian violet. 
('Iixrgivl iiepativr-Jy in ndutiona of hy- 
drogen ion concphlration up to alxmt p|[ 
8 Isoelectric (Mimt, pit 7.2 to 7.0. In- 
ncUvwted by incutyxtiow in titro nt pll G 
with synthetic vitaimn C (ascorhlcneid). 

Literature -\nder«in, Science, 90, 
1933.407; Am. Jour. I'.ith.. IG, 1910, 137- 
150, Anderiunf, Jour. Inf. Du . 4i, 1920, 
3«Cl-331; 4J. 1920, 3r,&-3S.'i. (9, IMI, 507- 
523, .\ftdrewes. Jour. I’ath. and Hict., 
JJ, unn, 50I-3I2; Uvvtt et al., Gunpt! 
rrnd. Aexd. Ibris, iOO, 1015 , 

ISSI; Jteehhold and S*lilc«itigcr, Ztfchr. 
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ncekg in 50 per cent glycerine and 16 
months dried when frozen, and stored 
on ico. 

Literature : Andrew-es, Brit. Jo«r. Exp. 
Path., 10, 1929, 1R8-190, 275-280; Jour. 
Path, and Bact., 33, 1930, 301-012; SO, 
19-10, 227-234 ; Rivers and Stewart, Jour. 
Exp. Med., 45, 1928, 603-613 ; Rivera and 
Tillett, tbfd., 39, 1924, 777-802; 40, 1921, 
2SI-2S7; Topacio and Hvde, Am. Jour. 
Hyp., 13, 1932, 99-124 . 

5. Scelus ulcerls tpce. nov. From 
I.atin ulcus, gore spot. 

Common name . Ovine balano-poslhilis 
virus. 

Host; ^OVIDAE—Oois ari>« L., 
sheep. 

Geographical distribution: United 
States, Australia. 

Induced disease: In sheep, ulceration 
with scab production : lesions most eevere 
on prepuce and vulva; m the male, the 
penis may be involved, usually only with 
mild inflammation, but if accompanied by 
paraphimosis there may be extensive ul- 
ceration and heavy scab formation. 

Transmission : Vcnereatly. Experi- 
mentally, by inoculation of prepuce. 

Filterabihty. Passes Berkefeld N and 
W filters, a 7 lb Mandler candle, and a 3J 
per cent collodion membrane. 

Literature Tunniciiff and Matishcck, 
Science, 94, 1941. 283-284. 


Induced disease : In white mouse, 
Spleen mottled, liver edges translucent, 
peritoneal fluid increased in amount ; loss 
of weight; later, cutaneous lesions on 
foot or cls6l^he^e; affected foot swells, 
becomes moist, scabbed, then recovers or 
dries up and sepamtes from the akin at 
limit of oripnal swelling; in acute dis- 
ease, death without gross lesions, or, at 
autopsy, gut dark red, liver dirty gray, 
soft, bloodless, eometimes mottled, spleen 
necrotic ; inclusion bodies most numerous 
in lesions of the skin, round or oval, 4 to 
13 microns long, without internal differ- 
entiation; very young mice probably be- 
come infected without developirjg ap- 
parent disease and remain carriers for 
some time. In rat, inapparent infection; 
after initial increase of virus, circulating 
antibodies appear and immunity to rcta- 
fectioR is established. 

Traosimssion : In moii«e, by contact. 
In rat, cxpcriment.'illy. by jntranasal 
inoculation. 

Serological rchtionships: Neutnalizing 
antibodies occur in convalescent mouse 
serum. Immune sera from the guinea 
pig specifically agglutinate elementary- 
bodies obtained from infected skin of the 
white mouse. 

Immunological relationships; Recov- 
ered mice are Rohdly immune to nwnj’ 
lethal doses, 

Tliermai inactivation At 55® C in 30, 


6. Scelus marroorans spec. me. From 
Latin marmorare, to marble, in reference 
to mottling of spleen and liver in host. 

Common name . EctromcHa virus. 

Hosts: MURWAJH—ifus mvsevlus 
L., white mouse. Esperimentally, also 
MUI?IDAE—RaUus nomgicus (Ber- 
kenhout>, rat (infection inapparent). 
Also, PffASlANJDAE~GoUu9 gallus 
(LA, cbjck embryo (12-day -old Write 
Leghorn chick embryo at 36 fo 37® C; 
less satisfactory results at higher tem- 
peratures of incubation or in embryos in 
spring eggs)jf' Derived strains of this 
virus infect rabbit and guinea pig, oot 
susceptible to ongirial virus from mouse. 

Geographical distribution : lEngland. 


not in 10, minutes. 

Fnicrability . In broth, passes Mandler, 
Pasleur-Chamiierland L*, and Berkefeld 
>f filters. 

Other properties: Survives drying 6 
months, freezing (—10* C) 2 months, 50 
per cent glycerine 5 moaths at least. 
Resists I per cent phenol 2D, not 10, days- 
Size, estimated by filtration, 100 to 150 
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O. Bang, Acta path, et rmcrobiol. Scand., 
Suppl.. H, 1032, J80-1S2; Carini and Ma* 
cicl. ButU Soc. Path, e.xot., 5, 1012, S76- 
S78; Fjjtger, Acta path, ct microblo!. 
Scand.. Suppl., //, 1032, lS2-}87;Gtowr. 
Brit. Jour. Exp. Path., tO, 1030, 150-158, 
Gowen and Schott, Am Jour, llyg., iS, 
1033, G7-H1S7, Hurst, Jour. Exp. Med, 
eS, 1933. 415-433. £9, 1934. 720-749; W, 
I03&, 410-4G3, Koves and Ilirt, Arch. 
'(Msscnsch u. prakt. Ticrhcilk., $S, 1931, 
1--23 , Morrill and Grah-am, Am. Jour. Vet. 
lies , S, 1941, 35-40; Bnt. Jour. Exp. 
Path., 15, 1931, 372-3S0; Shope. Proc. 
Soc Exp. Biol, and Med., 50, 1932, 30S- 
309. Jour. Exp. Med., S4, 1931. 233-218; 
67, 1933, 925-931 . CS, 1935, 85-99, 101-117. 
Traub. ibtd , S8, 1933, 6G3-08l;«l, 1935, 
833-ffiS 

3- Scelus beta tpee. nov. From brio, 
second letter of Greek alphabet, in ref- 
erence to common name. 

Common name B virus'. 

Hosts HOS] i N lDAr—~IIomo sapitM 
L,n»n. CEIiCOPlTHEClDAC-Ma- 
coco wvfulla (Zfmmcrmann), rhesus 
monkey Etperimentaily, also hEPOR- 
ID.iE — Oryelolagnt eunieulu$ (I. ), rab- 
bit CAVllDAE~CaxtapoTcc(tui (L.), 
guinea pig 

Cct-graphical distrilnjtioQ' United 
Sttiies tfrom captive monkeys and man) 
Induced di«caso Inman, localandrela- 
lively imiRnificanl lesion on bitten part, 
htrr fiarcid isirsljbis of Icpi, urinary 
n trillion, a.'^cending paralysis, and death 
liY respiratory failure. In Jfocaea mu- 
Mlfi rxjienmetilally by inlraeutancous 
nijiction, hemnrrliagic or vcsiculo pustu- 
lar lesions without later involvement of 
erntraJ iwrvous sistem but with 8ub*e- 
/juefti flC<}iJmi] immuniJ}'. Aeidophille 
inlmnuclcsr inclusions m lesions. 

T rinsmi»*i<tn To man, by bite of toon- 
kc> To monkey, experimentally, by 
in;<ction 

literature numet rial., ,'kttst nil. Jour. 
Exp Ill'll and Med Scl., J7, 1939,35-40, 
i 1-5J , Ribin, Uni. Jour. Ktp Path., IS, 
1931. 2 IS-2CS. 2CS-279. 321-331 ; Sibm and 


nurst, ihid., JC, 1935, 133-148; Sabin and 
Wright, Jour. Exp. Med., 69, 1931, 115- 
130. 

4. Scelus tertluBi ap^c. -nov. From 
Latin terttus, third. 

Cooimofl name : Yicus HI of rabbits. 

Host LEPORIEAE — Oryctofa«?us eu- 
niculua (L ), domestic rabbit. 

Imusccpltble species . No obvious dis- 
ease in inoculated guinea pig, white 
mouse, monkey (J/acaca mvlatla Zim- 
roermann), rat, or man, hence the as- 
sumption that these arc naturally im- 
mune, but they may be merely tolerant or 
klcndusic. 

Geographical distribution: United 
States (apparently spontareojs in some 
individuals of the Uboratory rabbit). 

Induced disease. In domestic rabbit, 
cxpcrtmcnlally, after incubation period 
of 4 toCdays, failure to eat, lossof weight, 
occasionally diarrhea and temperatures 
of 101 to 107* F; small, superficial, red 
spots and papules on skin at site of inocu- 
lation, local infiltration of tissues with 
enJothcVial leucocytes, swelling of In- 
volved epahehal cells; nuclear inclusions 
present in endothelial leucocytes and 
some other cells; disease not fatal; virus 
in circulating blood only during early 
stages, recovery m a few days without 
scar formation but with development of 
specific imraumty The course of the 
natural disease, presumed to occur in 
rabbits, is still unknown 

Trammi'vsion l^xpcrimenlally, by in- 
jection of filtrates from dlac.^sc(j tissues, 
on several occasions also from blood or 
tisauesof apparently normal rabbits. 

Sorological rel.itionships Specific ncu- 
traluing substances oecur in the serum 
of rccovcird rabbits. 

Immunological rclalioaships; Specific 
immunity but no cross reactions with 
vaccinia or herpes viruses. 

Tlicrmal inactivation. In 10 minutes at 
55* C, but not in 30 minutes at 45* C. 

riltcrabihty. Pa!»«es BerkefeJd V and 
S' filters, jwsscs Lt filter candle. 

Other properties; \Tablc at least C 
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in I'ocwo, at least a week at —4 to 0* C. 
Readily destroyed by 1 to 2 per cent 
sodium hydrate or above pH 11. Soon 
inactivated near pH 6.0, but moderately 
stable at pH2.0to3.0;optimum condition 

for storage at pH 7.5 to 7.7 in absence of 
air; return from 3.0 to 7^5 inactivates, 
however. 

Literature : Elford and Gallovi^y, Bnt. 
Jour. Exp. Path., IS, 1337, 1S5-I61; 
Oalton-ay and Elford, ibid., U, 13», 

40S, le, 1B36, 5SS-0I3J 17, 1936, 187-2W; 
Galloway and SeWesinger, Jour. Hyg., 
87 1937, 463-470; Hare, Jour. Path. «a<l 
Baot., 85, 1932, 291-393; LoctBcr imi 
Frosch, Cent. f. Bakl., 

371-391 , Matte and Sanz, Bulk Soc. 1 atn. 
Exot., 14, 1921, 523 - 529 ; Olilaky and 
Bom, Jour. Exp. Med., 45. 1927, 
eSWiOO, 8I8-S31, 833-SH8; Pyl. ZtAchr. t. 
phyeiol. Chemie.SSS, W 34 . 18-28;Pylnnd 
Monk, Coni. E. Bakl., I 
ISS, 1933, 161-171 1 Scblesingcr and Gallo- 

way. Jour. Hyg., 87,1937, 445-492. 

2. Hostis etsolnus spec. not. from 

S~VablTt(SmoIyS^^^^ 

Chleken (M- 
dialrlbution: United 

States (Indiana, N» „senible3 

Induced d.so.«. In horse, res 

i:riu“.ta"£ence oE complieolions. 


E:^perimcntaUy, in chorioallantois of de- 
veloping chick embryo, primary lesions 
involve moderate ectodermal prolifera- 
tion,' degeneration, necrosis; mesodermal 
inflammation; slight endodermal pro- 
Uferation, 

Serological relationships: Strains iso- 
lated in different localities give .‘vntiscra 
capable of neutralizing heterologous iso- 
lates of virus, but homologous antisera 
neutralize in higher dilutions than do 
heterologous antisera. 

Immunological relationships : No cross 
immunity with respect to equine en- 
cephalomyelitis virus. 

Filterability : Passes Seitz filter. 

Other properties: May be separated 
from mixtures uith foot-and-mouth dis- 
ease virus by propagation on chorioallan- 
toic membrane of chick embryo, which 
will not support increase of the latter 
virus. Inactivated by 1;50,030 methyb 
cne blue in 2 mm layer 13 cm from 300 
candle-power lamp m CO minutes but not 
i„ 20 miitules. Patticlu Mt.m.H=d on !.« 
basis of fillrotion daU to t» 7? o 
numinicrons in diameter ( 90 
in diameter by contrifugation. Not 

otroyed by ncidityins to pH 3 and i-olura- 
ing to pH 7.5 (diffotonco from foot-and- 
mouth disesso virus)- 
Literoturo; Burnet 

>9»'^f^“''Vled.'A.soe., 57, 1918, 

Jour. Am. ^ct. Cxo.Mcd., 

ffl, 1934, - y Jjnj 

fv' r 937^^1, 35-4;7;/I. 

SrSlSTtSisi-vertonotal, 

"8,1933.2.0-2U. 
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Gfintjcrt, Arch. f. Virusforach., i, 1940, 
293-312, Marchal, Jour. Path, end Bact., 
SS, 2930, 723-72S ; McGaughey and White- 
head, tbid., 37, 1933, 2&J-250; Pafthun, 
Cenl, f. Bakt., 1 Abt., Orig., 235, 1936, 
4J5-452 

7. SceJus bovJnum ip<e. nos. Trom 
l^atin fcotmii*, of ox, bull, or cow. 

C/ommoii Miue • Erosivc-Btomatitis 
vims. 

Host BOY IDAE — Bos fa«rwa L., 
tJofriestie cattle. Expcrimentalli’, also 
choriciallant»«r membrane of tleveloping 
hen'b egg. 

InsusccpUble species. CAVUliAB — 
t’min parcellits (L.), guinea pig. (In 
rats, rabbits, raice, sheep, no reactioa 
been noted ofter inoculation,) 
Oixigniphicnl distnbutioa ' iiouth 
Africa (Natal): perhaps IrcLnnd 
(Arm.'iglwhseasc virus). 

Induced disease In jxjung domestic 


cattle, lesions on tongue, denial pad, and 
li;«pearl-hke .at first, then breaking down 
to form superficial erosions, with white 
listening base and red border. Lesions 
naay «»lesce to form large, ragged, eroded 
areas, healing uneventfully with scar 
formation. No foot lesions ; no excessive 
salivation, ao “liotncss" of mouth; no 
8}*stemtc disturbances. 

Transmission. Spreads slowly, mainly 
to animus less than three years old, prob- 
ably by contact. Experimentally, by 
iniection into tfeatal pads, )»p3, or tongue. 
Fdlerability. Passes Gradocol membrane 
of about 400 millimicron average pore 
diameter. 

Other properties , Viable after at least 
II days at room temperature, 21 days at 
refrigerator temperature, 6 weeks froren 
and dried m hor^a-serum sahne. 

LttcraUirc; Mason and Ncitr, Onder- 
stepoort Jour. Vet. Set. and Anim. In- 
dost., 25, 1940, J59-273. 


Genus IV. Hostla gen. nop. 

Viruses of the Foot.and-Mouth Disease Group, inducing diseases mainly charae> 
tented by vesicular lesions Generic name from latio Iioftis, enemy or stranger. 
Tlie type species is //oJtis pccona spec nor 

Kty io tht sprcics of penus HosUs. 


I. Infecting cattle and other animals w 
resistant. 

11 Infecting horse readily 

i. Ilostls pecorls spec. nop. From 
IviSin preut, rattle. 

t'ommon luimes Foot and-moiitli dw- 
f virus, ^ irux dcr Mini- iiml KHuen- 
i^eHciie. 

Ihwie t V«v , pig, sliwp, goal, reiniteer, 
lAjji-nmcntalb , alvj guinea pig, 
rjbbil , ml. 

In*««ccpiible Chick cmlirjv 

(cjinrt'ialhnfoisl. horw (immum-or vcr>' 
rvsi'iani). 

Indurrd iIiwaJM* 2n row, afirr ineuta. 
iviii jvnoiJ <if 2 to 4 dvjBor RKin-, fever, 
»c*inihr lr«»on^ <'ii tongue, lij*, gum«, 
hirtl }«hlp end fort, <*wn rojUurwig, 
sMiVnlton, lamcf>c»<, generally recovery 


ilh cloven hoofs ; horso immune or highly 
J. llosht ptcont. 

2. f/ostis sguiRUs. 

Transmission Sprc.xd rapid, source of 
jnfwlion trflen obscure , avliv a is inrect j ve 
before tcsions become obvious. 

Tliorijwl in.acUvalioh .M 70“ C, not at 
CO" C, ift 15 minutes. 

Fillcmbdity I*ti.«sox SmIz, Berkefeld 
V and X, nnd Ciiambcrlaiu) Lij fiJtcra. 

Mrain-s Three Btrains, A, Oaiul C, are 
immunologicallj dutinct fromeaebother. 

Oilier properties rarticfo cafeuhted 
tobenlwul 20 milUmicroM in diameter by 
centrifucilion data, 8 to 12 millimicroas 
in divmetcr by filtration, may be sep- 
nrated from mixtures nilU the larger 
fV(«ioe ie«ieuJtr efomatitia virus by dif- 
fercntW fiUraiion. \’iab!c after drying 
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SI, 1905, 1508-1599; Lipschtttz, Arch. 
Dormat. «. Syplu, 107, I9U, 387-396; in 
Kollc, Kraus and Uhlenhuth, llandbuch 
der PatliORcncn Mikroorganlamon, 8, 
1930, 1031-1010; Van Xlooycn, Jour. Path, 
and Bact., 45, 1938, 42^36; 48, 1939, 
345-349; Wiie niul Kingcry, Jour. Cutan. 
Dis., 37, 1910, -131-14G. 

3. Molltor bovis apcc, nor. From Latin 
boi, cow. 

Common name : Catllc-wart virus. 
Host: nOVIDAE-Iioi taunts L., do- 
meslic cattle. 

Gcograpliic!\l distribution: Lnitcd 
States. , ... 

Induced disease. In cattle, MpeciaJiy 
about head, neck. nn<l shoulders in yaxme 
animals, on udders in cows, affected ekm 
thickened at first, tljcn rough, nodular; 
warts sometimes become large and ^ndu- 

lous, ..aversely .(TcclmB swwlhof host; 
they Kjmclimoa become c.uhno«cr-likc 
tumors Bover.1 ioehes itr dienreter; spon- 
inncous regression is not “‘'"'■“'"‘j 
ilides Irom alToeled nnimsls nro reduced 

’"Traramission: liolioved to be 
iniuries to sktn when the m)ured part 
eomes in contnet with warty amrrmls or 
with rubbing posts, chutes, (er.«s. bui d^ 
inns or other structures with nhich 
n|l?c'tcd ommals liave come lu contact pre- 
viously. Espctimentally, by skin inocu 

SnCespecblly in animals underlyoar 

Merabillty i P»se« 

L erature: Creech, Jour, Agr. Res-. 
723-73J . R S. Dept. Agr., Iicat- 

lot 75, 1031, l-l. 

4 Molltor hucclls spec, non. From 

*^S'r..“'-e'caw.no®— 

“bJitAAr/RAF-Canrs 

L-. dog . f, , rabbit, 


pale, smooth elevations, becoming gradu- 
aHy more conspicuous and roughened; 
finally a mass of closely packed papillae 
is formed, Hegression with subsequent 
immunity is frequent; no scars are left 
on regression. Secondary warts often 
appear in other parts of the mouth 4 to G 
weeks after primary warts have first been 
observed. 

Transmission : EKperimentally by skin 
scarification. 

Serological relationships : Not inhibited 
b}* antiserum effective against common- 
wart virus of man. 

Thermal inactivation; At some tem- 
perature between 45 and 6S* C in 1 hour. 
FiUcrability : Passes Bcrkefeld N filter. 
Other properties ; Viable after freezing 
and drying, if stored dry in icebot, at 
least 63 days ; in storage in equal parts of 
glycerine and 0.9 per cent NaCl solution 
at least &1 days. 

Literature: DeMoobrcun and Good- 
p.-u,ture, Am, Jour. Path., «, 1032, 4J-M; 
M’Fadyeaii end Hobday, Jour. Comp. 
Polh, and Themp,, it, Ml-3Hi 

Penberlby.ihtd., II, ISOS, 363-353. 

5. Molltor tumorls spec. nor. Prom 

Latin (iimor. swellins, 

Common names: Fonl-sarconui , 
Rous chicken-sarcoma virus. 

no.i.-.PiiASUNii>Ae-aaw^^ 

to (L.). ehicken. Eapenmental > . sl» 

pheasant (serial transfer J 

duck (by coll 
tom duck infect 

Insusceptible i„t »- 

[owl (both immune to 
pableof aupportioE tumor 

tod in a scries with common fowl hoc 

r„ hen oriEinahy 
Induced disease; In ' „t 

found in an adult, pureW te^^. 
Barred Plymouth Rock J; 
mentally transmitted, a c 
nodule soon ’becomes ev ^^^ 
imptantaliou ; later m 
or cystic at Its cent , M 
host becomes emacalC' „ 

and hnany dies; isc 

oftenfound nlunE^ h “ ^„fo 

Parent cel! et sarcoma is claim 
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<7enns MwUor ff«n. not;. 

Vituses of theWart^Discase Group, inducing diseases mainly chaTaetcrized by iissue 
proliferation ivUhout vesicle or pustule tenoalioa. Generic name from I^lln mohtur, 
contriver. 


The typo species is MolUw verrucats «p«. 

Kty to Ike <p«eus 

I, ASecting man. 


11. AfTeclingcow. 

III. Aflecting dog. 

IV. Ancclingchicl.cn. 

V. AffccUng rabbit 


1 MoUtor Tcrrucse epee. rwo. From 
Ualin wrrtiea. Tfart. 

Cbinmon name. Comnion-n-art virus. 
Host»*//0.l//A'fD/\C— ffomo eapiene 
L,, man. Perhaps also BOVlDAE^Dot 
tnuruf h, eov. CA!^2DAE—€etntt 
/nmibarw L , dog. 

Induced ducosc. Fxpcrimontaiiy in 
n»n, }ncub.Hion period long, 4 necl-s to 
C or more months, iniUally scamhosis 
fovergTOMth of pnelvle cell layer of cpi* 
dcrmn) and fiaiJcnin* of the papillae, 
klcr, inlcrpijiillarj* fiypertrophy, in- 
flimmation, Ofnl nutVed lijpcrlcralosis 
Trainmi'S'on By roniact, in Kmie 
cT-eos, iTnorcnlli . K^ptr'lmctllally, by 
«V.«n pear fir-ation. 

I iIicraLdiiy . IV’i'ca JierVcfcldN filler 
1-Ucmturc CiulTo, Oiom. ilal. d. 
in.il.itne vcncrcc c d iwllc, iS, 1907, 12" 
t" , Kin^erj , Jour Am. Med. Asw , 7fl, 
1921.41CMi2, 1’ajnc, Bni. Jour. Oermat , 
3. Sclmliz, Dcuisch. mod. 

\Yc5m«chr. 54. I9f«. 423; Srm. G»m. 
iifti d nvitMlKr vxncrcc c d. Iwlfe, C5, 
J92I. nimnii, .\cta oto- 

bryng-iloRica. S. IKS, 3l7-33t, Wile snd 
Kinp-ry, A'ur ,tm. Med. Aa-oc., 73, 
to 19, 079-073. 

2. Moliter bozstals remb. nar. 
iSironpyicptaiina AoMinii LiptchOu^ 


fine. 

rf genus AloUtor. 

1 . Jl/ofi/orffrrucae. 

2. Wofifor Aomjnts. 

3. Mciiiar loets, 

4. i/oltforbueealia. 

5 Wofi/er lumorfs. 

6. A/of»7or gtnijtiaUs.. 

7 Itfolilor sgluilafft, 

$. ilcttlor mytotnos. 

Arch Dermal, u. Syph., 2(27, 1911, 305 ) 
From Latin Acne, nvin. 

Common name tMoHusnnt eonlaghsum 
virus. 

Host: /fO.U/A'/D/lff— Womo sapfeiw 
It., nuQ. 

Ccographical distribution. Perhaps cs- 
ecnliaUy norid uidc. 

Indorod disease- In man, experimen* 
tally, prodromal period may be U to 50 
days, IcBions at fust like pimples, bccofU' 
loi; red, pjinfu), suolion, dcieleping Into 
small tumors covered uilh ei retched and 
shiny akin; losvons commonest on face, 
srms, buttocks, back, and sides, hed' 
mg Bpontaneously. Inelusiona within 
epithelial cells, known 09 m^Iluscum 
bodies, measure 9 to 2l microns in diame* 
ter when approxiftmtely spherical, 2t to 
27 ttiicfona tn width and 30 toS7 microns 
in length when elongated, they coninin 
elementary bodies about 0.3 micron io 
dtatnetec. Tlic outer cmclopc of ilx 
moll«*cum brtdj ts of carbohydrate. 

Trarammnn- Cy contact. By 
fonutea 

FiUembibly'. P.a«sca Ch-imbcrland Ln 
and Bcrkcfctd V filters. 

littratuK: Goodpsituro and King, 
Am. Jour. Path., 5, 1027, 5S;^39l;Good- 
paslunr and IVondrufT, 7, f9H, f-g; 
JuKuaberc, Deutacb. racd. WduacUr., 
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Erxlcbcn, snowghoc hare; £. coHJoTTiicus 
Gray, jack rabbit; Syhtlagus ap., cotton* 
tail rabbit. 

Geographical distribution : United 
States. 

Induced disease : In rabbit, benign 
papillomas, having the form of small, 
discrete, gray-white, sessile or peduncu- 
lated nodules, usually multiple, on lower 
surface of tongue or, less frequently, on 
. gums or floor of mouth. 

Transmission: Perhaps by mother to 
eucKling young, with a latent period be- 
fore onset of disease. Kot highly con- 
tagious, if contagious at all, In old animals. 
Experimentally fay puncture of ttssuesin 
the presence of \irua. 

Immunological relationships : Specihe 
immunity develops as a result of disease, 
but no cross immunity with respect to 
rabbit-papilloma virus, which differs also 
in failing to act on oral mucosa. 

Filterability : Passes Berkc/eld V and 
K fillers. 

Literature: Parsons and IGdd, Jour, 
Exp, Wed., rr, 1943, 233*250. 

7. Molltcr sylvllsgl tpec. nof. From 
Kew IjOtin Sylvxlagiis, generic name of 
cottontail rabbit. 

Common names - Babbit papilloma or 
papdiomatesis virus, rabbit wart virus. 

Hosts; LEPORIDAB—Sylmlagus ep., 
cottontail rabbit. Experimentally, also 
LEPORIDAE—Oryctahput ftmtaffus 
(L.), domestic rabbit. 

Geographical distribution: United 
States. 


locallration of virus from blood stream; 
papillomas give rise to malignant acan* 
Ihomatous tumors by graded continuous 
alteration; metastasis frequent; trans- 
plantation to new hosts successful in 
series; antibody specific for the virus is 
formed continuously in the transplanted 
growths although virus is not directly 
demonstrable by subinoculation from 
them; malignant growths appear mors 
promptly and frequently where epidermis 
has been tarred long; virus appears 
epccific for epithelium of sWn; growths 
disappear if treated with X-rays, 3C00 r 
at one lime or fmciionally; 60 per cent 
ore cured with SOX) r, but 2000 r ineffec- 
tive. 

Transmission : Experimentally, by 
ficarificat Ion of skin. Abnormal susceptl- 
biUty to infection is noted in rebbit skin 
treated with 0,3 per cent wcthylcbofsn- 
threne la benzene or equal parts of tur- 
pentine and acetone. 

Serological relationships : Specific neu- 
tralization, reversible on dilution. Cbm- 
plemcnt foation specific, with virus 
particle as antigen ; no cross reaction with 
antisera for vaccinia, herpes, fibroma, or 
myxoma viruses. Precipitates occur ia 
properly balanced mixtures of virus and 
specific antiserum; virus and antibody 
in both free and neutralized stales arc 
present in both soluble and insoluble 
phases of these suspensions. 

Immunological rclationahips; Infra- 
peritoneal Injections immunirc spcciS- 
c^ly. Rabbits immunized to fibroma 
end mj'xoma viruses arc susceptible to 


Induced disease - In cotfontsii rabbit, 
at first minute olevailons along lines of 
scarification; later solid masses of wrin- 
kled keratinized tissue, 3 tc» 4 millimetere 
in thickness, eventually cornified warts, 
gtrialcd perpendicularly at top, fleshy at 
base, 1 to 1.5 cm in height; regression 
rare, natural papillomas become malig- 
nant occasionally. In domestic rabbit, 
experimentally, blood antibody Tcmains 
low but virus is always masked, prevent- 
ing serial passage , discrete lesions on skrn 
permit quantitative teste, tarring causes 


rabbit papilloma virus. 

Thermal inactivation : At 70* C, not 
at 65 to 67“C, tn SO minutes; in 0.9 per 
cent sodium chloride Bolulion at 65 to CS 


C, time not stated. 

Filterability: Passes Bcrkcfeld V, 
and W filters; particle size calculated as 
23 to 35 millimicrons by filtration as com- 
pared with 32 to 50 millimicroM by cen- 
trifugation and 44.0 millimicrons by 
measurement of electron micrcgrap , 
which allow the particle to be approxi- 
mately fipbericaJ in abape. 
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the normal histiocyte, but virus In the 
affected fowl is cot confined to the sar- 
coma, being widespread in the body in 
spleen, liver, muscle, brain, etc. In the 
chick embryo, serial passage is feasible on 
the egg membrane, in w hich focal lesions 
involve only ectodermal tissue. 

Transmission. By injection of affected 
foal cells or filtrates. Certain trans- 
missible tar-induced sarcomas, not in- 
fecting by filtrates, nevertheless induce 
the formation of antibodies capable of 
neutralizing this virus. An inhibitor of 
the virus extracted from tumors appears 
to lie a protein, ianctivated at 65* C, but 
not at 55® C, in 30 minutes and destroyed 
by trypsin in 3 to 5 hours at pll 8. OJeic 
acnl also may act as an inhibitor. N’o 
sjKintancous transmission in chickens 
kept together. 

Serological relationships ; Particles sedi- 
mented by centrifugal force 20,000 to 
30,000 times gravity arc specifically ag- 
glutinated by sera of fowls bearing 
rorrrsfxiniiiiig tumor. At least one anti- 
gen in tumors of hen and duck not in 
healthy birds , this one fixes complement 
and gives cross reactions with Rous, Mill 
Ilill 2, Fujinami, and nF02 tumors. 
Virus injected into goals produces twx> 
antibodies but only one if previously 
healed, the antibnd} to the heat -stable 
eon^lituetii requires complement to neu- 
tralize MriLs, the only ant ibfjdy produced 
in ducks diM'S not require complement to 
neutralize 

Thernwl imictivatiorr At or below 51“ 
(' in 20 minute«. 

Filterabihiy I’aiisex BerkeCeW V and 
IK) 5 (m»'diiim) fillers. 

Ojher profirrties Particle sue csti- 
iiwlrd ns about 100 millimicrons (but 
(•ime M> 5fJoreien J5 millimirnmi) in 
iliametcr bj filtration through graded 
membranes, alviul 70 millimicrons 
tmolecuLxr weight 110.000,00)) by ultra- 
centrifugation t'ontsms 8.5 to 90 per 
rent ntlnigrn, 1.5 per cent jiho^plionM. 
Protein tests {«»jti\c IVutgen iwtioo 
for thymonueleic acid absent, 10 to 15 
I«r cent of the protein may be nucleic 


acid, probably of ribose type. Pentose 
present. Virus believed to be of globulin 
nature or attached to globulin particles 
(Lewis and Mendelsohn, Am. Jour. Hyg., 
IS, 1930, 6S6-6S9). Viable indefinitely in 
dried spleen as m dried sarcoma tissues. 
Strains: Several strains have been 
studied in addition to the original Rous 
sarcoma no. 1 strain ; immunological rela- 
tionships have been shown between the 
original strain, the des Ligncris sarcoma 
strain, the Fujinami sarcoma strain, the 
fibrosarcoma MHl and endothelioma 
MII2 strains, other isolates also have 
shon'ti serological interrelationships. 

Literature: Amies, Jour. Path, and 
Bact., U. 1937. 14I-1C6; Amies et nh. Am. 
Jour. Cancer, SS, J939, 72-79; Andrewes, 
Jour. Path, ond Bact., Si, 1931, 91-107; 
SS, 1932, -107-113 ; 57, 1933, 17-25, 27-11, 
iS, J936, 23*33 ; Claude, Jour. Exp. Med,, 
66. 1937. 59-73;Scicnce, 87, 1938, 467-lCS; 
SO, J939, 213-21-1; Am. Jour, Cancer, S7, 
1939, 59-63, Claude and Rothon, Jour. 
Exp Med., 7/, 19I0. 619-6,33, Dmochow- 
ski and Knox, Brit. Jour Exp. Path., SO, 
1939, Elford and Andrewes, 

i5id., 16. 1935, 61-66; Gyc and Purdy, 
Jour. Path, ond Bad.. 1931, 116-U7 
(Al«t.); lladdow, ibid , S7, 1933, HiKISS; 
Ilelmcr, Jour. Exp Afed., 64, 1930, 333- 
338. Keogh, Brit. Jour Exp. Path., 19, 
I93S, 1-9, l/’dingliam and Gyc, lancet, 
m. 1915 (/), 370-377, Lewis and Men- 
delsohn, Am. Jour. Ilj'g., IS, 1930, 6SG- 
689, lies Ligneris, Am. Jour. Cancer, 16 , 
1933. 307-321 , McIntosh, Jour. Path, and 
llact . ii, 1935, 2J5-2I7, McHanby, Jour. 
PaUu and Bact . tfl, 1938, A (7-100 •, 1,7, 
193.8, 47-61, Mcndclwilm ct al., Am, 
Jour. Iljg.. H. 1931, 421-J25, Purdy, 
Bnt. Jour. Exp Path., IS, 1932, 473-479; 
l{ou«,Jour. Exp. Me.h, IS, 1911,397-111. 

6. Molltor glnglvtlls iptc. nor. Prom 
I,nlin gingira, gum. 

O'mmon mime : Rabbit orol-papilloma- 
tmis virus. 

linxts . It t, 1*0 It 1 1) A E— Orytlolojuj 
cwfiirufu* (L.), domestic rabbit. Ex- 
perimentally, al«j Lfpui amrricanu$ 
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Rods: 1.0 by 1.0 to 3.0 microns, occur- 
ring singly and in pairs. Motile with one 
to five polar flagella. Gram-negative. 

Gelatin colonies: Circular, white with 
buff center, convex, smooth, undulate. 

Gelatin stab: No liquefaction. 

Agar colonies; Circular or amoeboid, 
white to buff, flat to convex, smooth, 
entire. 

Agar slant : Filiform, pale buff, raised, 
smooth, undulate. 

Broth: Turbid. 

Nitrites not produced from nitrates. 

Starch not hydrolyzed. 

No acid m carbohydrate media. 

Attack phenol and m-crcsol. 

Aerobic, facultative. 

Optimum temperature 30 to 35*G. 

Habitat: Soil. 

42. Pseudomonas rugosa (\V right) 
Chester. {BaciUua rvgosus Wright, 
Memoirs Nat. Acad. Sci., 7, 1S95, 438; 
not Bacillus rugosus Henrici, Arb. Baht. 
Inst. Tech Hochsch. Karlsruhe, /, 1894, 
28; not Bacillus rugosus Chester, Deter- 
minative Bacteriology, 1901, 220, Ches- 
ter, Determinative Bacteriology, 1901, 
323.) From Latin, rugosus, wriukled. 

Small rods, with rounded ends, occur- 
ring singly, in pairs and in chains. Mo- 
tile, possessing one to four polar flagella. 
Gram-negative. 

Gelatin colonies: Grayish, translucent, 
slightly raised, irregular, sinuous, radi- 
atcly erose to entire 

Gelatin stab : Dense, grayish-green, 
limited, wrinkled, reticulate surface 
growth. No liquefaction. 

Agar slant: Grayish-white, limited, 
slightly wrinkled, translucent. 

Broth: Turbid, with grayish pellicle 
and sediment. 

Litmus milk: Acid, coagulated. 

Potato: Moist, glistening, brown. 

Indole 19 formed. 

Nitrites not produced from nitrates. 

Aerobic. 

Optimum temperature 30®C. 

Habitat: Water. 


43. Pseudomonas desmolytlcum Gray 
and Thornton. (Gray and Thornton, 
Cent. f. Bakt., H Abt., 75, 1928, 90; 
Acktomobacler desmolyticwn Bcrgey ct 
al.. Manual, 3rd ed., 1930, 217.) From 
Greek desmos, bond, band; lytikos, able 
to dissolve. 

Rods: 0.7 to 0.8 by 2.0 to 3.0 microns, 
occurring singly and in pairs. Motile, 
with one to five polar flagella. Gram- 
negative. 

Gelatin colonies : Circular, gray to 
buff, raised or umbonate. Smooth, glis- 
tening, entire. 

Gelatin stab: No liquefaction. 

Agar colom'es: Circular or amoeboid, 
whitish, flat or convex, smooth, translu- 
cent to opaque, entire. 

Agar slant: Filiform, pale buff, raised, 
smooth, undulate. 

Broth: Turbid. 

Nitrites produced from nitrates. 

Starch not hydrolyzed. 

Acid from glucose. 

Attack phenol and naphthalene. 

Aerobic, facultative. 

Optimum temperature 25*0. 

Habitat: Soil. 

44. Pseudomonas rathonls Gray and 
Thornton. (Gray and Thornton, Cent, 
f. Bakt., II Abt., 75, 1923, 90; AcAromo- 
bacler rathonis Bergey et al., Manual, 
3rd cd.. 1930, 216.) From M. L. of 
Ratho Park (Edinburgh). 

Small rods: 0.5 to 1.0 by 1.0 to 3.0 
microns. Motile, with polar flagella. 
Gram-negative. 

Gelatin colonics: Circular, white, 
raised, smooth, glistening, undulate. 

Gelatin stab; No liquefaction. 

Agar colonies : Circular, buff, flat, 
smooth, glistening, entire. 

^ar slant; Filiform, pale buff, convex, 
smooth, glistening, undulate. 

Broth: Turbid, with pellicle. 

Nitrites produced from nitrates. 

Starch hydrolyzed. 

Acid from glucose and glycerol. 
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Other properties: Infectious particle 
has sedimentation constant Sm «» ca. 2S0 
X 10~‘* cm per see. per dyne; usually 
there is a secondary boundary at about 
375 X 10~‘*. Isoelectric point between 
pH-l-Sand 5 1. Maximum absorption at 
about 2750 A. Contains thjTnus nucleic 
acid about C.S to S.7 per cent ; maximum 
absorption of nucleic acid at about 
2G30 A. 

Literature* Beard el al., Jour. Inf. 
Dis , C5, 1039, 43-52 , 65, 1911, 173-192, 
Bryan and Beard, i5id., €S, 1939, 300-321 , 
Fricdenald. Jour. E.xp. Med, 7S, 1912, 
197-220, Hoyle, Jour. Path, and B.act., 
50, 1910, IGO-ITO, Kidd, Jour. Cap. Med., 
C8, 1D3S, 703-724. 72^759, 10, 1939. 5S3- 
C05, 7/. 1910, 400-491, 74, 19U, 321-344, 
75, 1912, 7-CO; Kidd and Rous, 

193S, 629-502. 11, 1910. 813-83S. Kidd el 
al.. ttid., C<, 1930, 03-77, 70-00, Bousand 
Be.'ifd, ihd . CO, 1934, 701-722 , 02, 1935, 
523-513; Boua and Kidd, ibid., 61, 193S, 
399-42S. 71, 1940, 7S7-S12; Rous et at , 
ibid , a, 1930. 355-400, 401-121, Seliles- 
inper and Andrewes, Jour. Ilyg-, 37, 
1937, 621-520, Shvp et at.. Proe. Soc. 
Tap Dioi and Med , 55, 1912, 205-207, 
Shopc.Jour Lxp Med.,45, 1933,007-021, 
63. 1937, 219-231, Sy\crton et si, ibid, 
IS, 1011, 243-218, Taylorctal., Jour Inf 
Djs , 71, 1012, 110-114. 

S Molltor myzomae (Arag5o) com5. 
nor. (Dilomidoroon myxomae ArigSo, 
Brani Med , 53, 4911, 47J, name later 
obandemed by ils original Author m fator 
cf Sfroni^Vfopfosnia myxomae AragSo, 
Mem Inst. Oswaldo Crut. 10, 1927, 231 
and Cn The n-amc SovartJlia eunievh 
LipschOfr. Wien him. IVoehenschr., 40, 
4927, 1103. ’MVS K-svd on the supposed 
c.su’.siivc or{nni»ni. defined as varying in 
sue WtTtren the sire of chUmydortxt and 
of Lirp( COCCI, It IS n<Jt clear whether the 
rtrucnirfs ob«encd nnd named «cre 
Mrvss {evrtiflesof not ) from New Lrtin 
nlindof soft turner, from nsfiirc 
ot inducrd l>*»nn 

CVnimcn rnfres* Myxnrat virus, rinrs 

njXO’ncSoivj'n 


Hosts: LEPORIDAE — Oryelolagui 
eumevlu* (L.), domestic rabbit. Ev- 
perimcnlaliy, also Sylulagxts sp,, cotton- 
tail rabbit; Jack rabbit (once in many 
trials) I Lepu! hrasihenais (resistant and 
rarely infected). Also chick embryo and 
duct embryo. 

Insusceptible species: Lepus califor- 
nievs Oray*, black.taiied jack rabbit; L, 
omericanw Erxieben, varying hare ; Syl- 
vtlagus Uonailionalis B.ings, cottontail; 
horse, sheep, goat, cattle, dog (but one 
reported infected), guinea pig, rat, 
mouse, fowl, pigeon, duck, cat, hamster, 
monkey; man (but some conjunctival 
pain and swelling). 

Geographical distribution :8outh Amer- 
ica (Bratil, Uruguay, Argentina), United 
Slates (California). 

Induced disease: In domestic rabbit, a 
disease Imysomotosis cvmctrli) almost al- 
w'ays fatal at ordin.nry room temperatures 
but not al 36 to 42* C, lesions fen cr and 
regressing af(cr C to 8 days at theee higher 
temperatures in most anmuls. At ordi- 
nary icmpcrrvturcs, nodules (edematous 
tumors) m skin near eyes, no«e, mouth, 
e.nrs. and genilabv; edema of eyelids; 
conjunctivitis niih purulent discharge 
if skin orounU eyes is involved. Lalcr 
marked dyspnea, stertorous brenthing, 
cyanosis, asphyxia. Animals usually die 
within 1 to 2 neehs of infection. Virus 
enters bloodstream and invades nervous 
■ system at random througb wails of blood 
ves'ols. Dtsch.HECB from nose, eyes, and 
llicscrotiscxudates fromafTcrtcd tissues 
arc infectious, urine and feces are not. 
There are cywpkisttuc inclusions in af- 
fected cpidcrnwl cells In cluck em- 
bryo, expenmcntally, intense niflamma- 
tion. cvcnliwl impairment of circulation 
and necrosis locally , growth !x:»V if em- 
bryo is grown at 31 lo 35* C and chilled 
to 25* C for 12 lo 18 finura licfore or after 
inocuhvtion, lesions licing linear and a'so- 
Fialed with capillaries m cciodcrm; vinu 
infects and is rceoicrablo from embryo 
and dctirra.«es Iwtch. 

TransmiMum* By contact with dis- 
eased rabbits or cages recently occupied 
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by tljcm. Through air for a few incbea. 
Rarely by feeding. Experiment^Iy, by 
rubbing conjunctiva with a bit of infected 
tissue or with a platinum loop contam* 
inated from diseased conjunctiva; has 
been recovered from flies. By injection. 
By flea, Clcnopsylla JeUs iPULlCWAE), 
rarely. 

Serological relationahipa : An attack of 
the disease induces the formation of neu- 
tralizing antibodies. Cross neutraliza- 
tion by antisera to myxoma and fibroma 
strains. Complement is fixed wdth myx- 
oma virus os test antigen in the presence 
of antisera to myxoma or fibroma strains. 
Serumof rabbit inoculated wilhaeoluble 
antigen, a heat-Jabilc protein nith iso- 
electric poult near pH 4.5, agglutinates 
myxoma elementary bodies. A second 
soluble antigen, also lieat labile, appe.ars 
distinct, inhibiting its own antibody even 
after inactivation of its precipitating 
power by exposure at SO’ C 
Immunological relat jonahips : Myxoma- 
recovered domestic rabbits become 
Immune to reinfection , fibroma-atrain-rc- 
eoverod animals, although partially im- 
munized, still support jnyxoma-strain 
virus introduced into the testicle. Heat- 
inactivated virus (60* C for 30 minutes) 
tends to immumrc if given intradcrmally , 
there is then an allergic local response, 
Jess severe generalized disease, delayed 
death or recovery. If fibroma virus pre- 
cedes myxoma virus by 48 to 06 hours, 
there is marked protection. 

Thermal inactivation' At 55° C in 10 
minutes , at 50" C i n 1 hour A substance 
thermostabile for 30 minutes at 60 to 75° 

C, but not at 90° C, is itself unable to 
produce niyvom.itous changes after the 
heat treatment but may do so m com- 
bination with fibroma virus, and trans- 
missible myxoma virus is then reconsti- 
tuted .Although it la supposed by some 
that this indicates the transformation of 
fibrom-a-strain virus into myxoma-strain 
virus, the possibility that heat-modified 
myxoma-strain virus js reactivated has 
not been eliminated. 


Filterability; Passes Berkefeld V and 
N filters; not CharoberJand or Lj 
filters. 

Other properties: Inactivated above' 
pH 12.0 and below pH 4.0. Withstands 
dryii^. Viable at least 3 months at 8 to 
10° C. 

Literature: Arag5o, Brazil-med., SS, 
mi, 471; Mem. Inst. Osw-aldo Cruz.fP, 
1927, 225-235; Berry and Dedricfc, Jour. 
Boot., SI, 1936, 50-51 (Abst.) ; Berry and ' 
Lichty, ibta., SI, 1936, 49-50 (Abst.); 
Berry et al.. Second International Cong- 
ress for Microbiology, Report of Proceed- 
ings, I/mdon, 1936, 96 (Abst.); F/skand 
Kcssel, Proc. Soc. Exp. Biol, and Med , 

29, i93f , 9-1 1 ; Gardner and Hyde, Jour, 
Inf. Dis., 7i, 1942, 47-49; Hobbs, Am. 
Jour. Hyg., 8, 1928, 800-839 ; Science, 73, 
J93I, 94-95; Hoffstadt and Omtiodson, 
Jour. Inf. Dis., 88, 1941, 207-212; Hoff, 
stadt and Pilcher, Jour. Bact., SS, 1938, 
353-307, $9, 1940, 40-41; Jour. Inf. Dis., 

64. 1939, 208-216; 6S, 3939, 103-113; 
Hoffstadt et ah, 6S, im, 2fS-2J9j 
K. E. Hyde, Am Jour. Hyg., SS, 1936, 
278-297; R. R. Hyde,.tbtd., SO (B), 1939, 
37-46, 47-55; Hyde and Gardner, liid.,. 

17, 1933, 446-465; SO, (B), 1939, 57-63; 
KesscI et al., Proc, Soc. Exp. Biol, end 
Med., S8, 1931, 4J3-414; LipschOts, 
Wien. Min. Wchschr., 40, 1927, 1101-1J03; 
Lush, Austral. Jour. Exp. Bk>i. and Med 
Sci., 15, 1937, 131-139; i7. 1939, 85-8S; 

• Martin, Austral. Cbunc. *^ 01 . and Indust. 

Rea., Bull. 96, 1936, 28 pages; Moses, 
Mem. Inst. Osnuldo Cruz, S, 1911,46-53, 
Parkerand Thompson, Jour. Exp. Med., 

7S, 1942, 567-573; Plotz, Compt rend. 

Soc. DjoL, Paris, 109, 1932. 1827-1829; 
Rivera, Jour. Exp. Med., 51, 1930, 9G3- 
976; Rivers and Ward, »&id., SS, 1937, 
f-H; Rivers et eh, Hid., 65, 1939, 31-4S; 
Sanarelh, Cent. f. Bakt., I Abt., -J, 

1898, S65-873; Shaffer, Am. Jour. IlyS-i 
S4 (B), 1941. 102-120; Shope, Jour. Exp 
Med.. 5$, 1932, 803-S22; Smadel et at.. 
ihd., 7i, mo, 129-I3S; SpJcndorc, Cent, 
f. Bafct., I Abt., Orig., 48, 1999, 300-301 ; 
Stewart, Am. Jour. Cancer, IS SuppU 
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1931, 2013-2028; SrAn, Austral. Jour. 
Evp. Biol, and Med. ?ci., 19, 1941. HS- 
US. 

Strains and Bubslrains: A strain from 
cottontail rabbits (Syfaifopus * 33 .), differ- 
ing from typical myxoma virus, has been 
studied extensiveb' under the name 
fibronw virus. Thisatrainin turnisrec- 
ogmzcd os consisting of variants and has 
been investigated as typical (OA) and 
inflamtnatory (lA) svibstrains, antigeai- 
cally alike but the latter tending to 
generalize in domestic rabbits. Fibroma 
virus is not lethal in domestic rabbits as 
the type strain almost alicaya ia; it 
appears to lack some antigenic constitu- 
ents, inducing the formalion of agglu- 
tinina that give cross reactions mlh the 
type bill of neutralisingand complement- 
firing antibodies tliat do not. The fi- 
broma strain docs not generally appear 
in the blood stream, as rayronu virus 
docs, and is not contagious, at Ic.'iat it 


does not spread spontaneously afnong 
domestic rabbits as the my.\oma strain 
docs; the manner of its spread in irild 
rabtMts in nature is not known. Its 
particle size has been calculated as I2G 
to 141 millimicrona by centrifugation, 
12s to 175 millimicrons by filtration. 
(Ahlstrom, Jour. Path, and Baet., 40, 
103S,46l“472;Aodretie3,Jour.Exp.Mcd., 
€S, W36, 157-172; Hoffstadt and Pilcher, 
Jour. Inf. Dis., 68, 1041, 07-72; Hurst, 
Brit. Jour. Exp. Path., 18, 1937, 1-30; 
Austral. Jour. Erp, Biol, and Med. Sci., 
1$, i03S,S3-C4, 205-208; Hyde, Am. Jour. 
Hyg.^ IWO, 217-22C; Ledingham, 
Brit. Jour, Erp Path., 18, 1937,43fr-449; 
van Bwiyen, ibid., 19, 193S, 150-163; van 
Booyen and Bhodcs, Cent. f. BaVt., 1 
Abt.,Orig , 14^, 1938, H9-153;8cliIesingcr 
and Andrewes, Jour. Ilyg., S7, 1937, 
521-52G: Shopc, Jour. E\p. Med , SO, 
1032, 703-S22, OS, 193C, 33-11, 43-57, 
173-178. 
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FMtILY III. ERttOXACEAE FAM. A’07. 

Viruses of the EncephatUis Group, inducing dUcasea rnatcly characterized by ef. 
feels on nerve tissues. 


Key to lAc fiencra of /om«7y Errooaceae. 

1. Viruses of the Typical Enccplialitia Group. 

Genus I. £r»o, p. 1248. 

II. \^rusoaof iho PoliomycUUs Group 
Genus 11. tcflio, p. 1257. 

III. \'»rusc3 of the Rabies Group. 

Genus III. Formidij, p. 12C3. 


Genus I. Erro ^en. nor. 

Viruses of the Typical Enccpluilllia Group, inducing diseases mainly characterized 
by injuries to ceils of the brain. Vccloraof some knonn to be licks j dipterous insects 
1 . also transmit. Generic name from lAim erro, n vagrant. 

The lype species is Erro scoticus apcc.ttoff. 


Key lo the apceics of genvt Erro. 


I. AfTccUng sheep princip.alJy, but also man. 

1. Hno teoticus. 


H. Affccling man principally. 

2. Tito ji7f«tris 

3. Errotnfopntlus. 

' 4. Errojoponicuj. 

5. Erro nil/. 

0. Erroscefestus, 


in. AiTecting horse principally, but also man. 

7. Erro equinva. 


IV. Affecting horse, cow, sheep. 


8. Erro borncnaia. 


1, Eiroscotlcusspec.neP. FromLalin 
ScotiCUSy Seotlish. 

Common name Ixmptng-ill virus. 
Hosts* EOVJDAE-Opis ants L., 
sheep. IIOMiNlPAE-noma saptens 
L., man. Evpcrimcmally, also mouse, 

rat (euhchnical infeciion), cluck embryo 
(discrete primary lesions on chorioanan- 
toic membrane), /Ifacecus rAesm, horse, 
cotv, pig. . 

Insusceptible species: Guinea pig, 

fabhil. . , r, ,, 

Gpographical distribution: Scotiana, 
northern England. 

Induced disease • In sheep, enccpliabtis 
characterized by dul)ncs.s followed by 
incoordination of movement, {r^queotly 

with tremors chielly of the head, sahva- 


on.champingof janrsjpro 'ration, conui, 
catU. In man, cnce:haUlis v.ltb 
rompl and complete re'ovcry accom- 
miod by formation of spi^ 'iCc ncutralir- 
ig antibodies. In mci c, experi/nen- 
dly , diffuse cncpphalorr' ^ cli tis n it h niua 
cningeal inTOli'emont , following mfra* 
•rebra! inoculation, fine rhythmical 
emor inwlviag neck, nose, and ears, 
fisteadiness, muscle spasms, respinafory 
stress, eometimes clonic and rarefy 
nic convulsions; hind Hmb paraJ}8«, 
■ibbJir® of urine, cess-ation of spontane- 
IS limb movements, death; in mouse 
oeubted intrapcritoncaily, virus us ' 
iy enters central nervous 

ivoj the olfactory mucosa and olfactory 

ilb, occasionally by trauma at points of 
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damage ; in mouse inoe^ilatcd intranasally, 
virus tfnlers Wood snd reaches the olfac- 
tory bulb where it multiplies to a high 
conecntralinn before infceilng the re- 
mainder of the brain and the rest of the 
nervous system, lends to disappear from 
the blood after sickness begins but per- 
sists in the brain until death from 
encephalitis. In eliiek embryo, after 
inoculation of chorioallantoic membrane, 
edema and opacity spreading from site 
of inoculation on membrane of 10-day 
embryo, in 12-tiay eggs, discrete pnroary 
lesions, sometimes with secondary lesions 
surrounding them on the inoculated mem- 
brane . embrjo dies in about fi d-ays, after 
shnningiaundicc, edema, mot (ling of the 
liver with necrosis; virus regularly in 
blood- In monkey. Ji/ococus rAesus, 
progressive cerebellar ataxia; cnccphalo- 
myelitia with involvement and massive 
destruction of Purktnje cells in the cere* 
bclltim. 

Transmission : By ticks, lihiputpholua 
appsncficu/alusand Iiodarteinut (/.VO- 
DIDAH) In Ilkipicephaliia appendicv- 
hlut, the larva or nyn»])h becumes In- 
fected, only h few jndivi(tu.ils retain virus 
until the adult stage, virus docs not pass 
through the egg. Non-vlrulifcrnus ticks 
do not nequire virus by feeding with 
infective (ickson immune animals Cx- 
pcnmcninUy, by iniraccrrbral or inira- 
pcnloncal injerlion in mou»e, by inlra- 
nasil insiiltation in rat, mouse, and 
tnonl-oj 

Pcroh^ical rclationxhips Cotnplemcr.l 
fixation and neutmliration lesis show 
cros-x reactions xiith Tlax^ian spring- 
summer encephalitis virus, but immune 
scrum against louping ill virus is only 
partial)} cfTcclivc in neutralising the 
spring summer crccplwlitH virus. 

ImmuiKilogicnl rcUiionships Mice arc 
p-.,itrird against louping-il] virus by 
vacrimiion niih non virulent spring- 
sommer cnrrp)i.iliiiv virus but prelect wn 
iv Ir's elective tl-an for the liomologoua 
\iru« No cress immunil} niih respect 
to Udi Valley lever virus or pobnmyclilis 
virus in Macaeua rhauj, but immuuty 


with respect to reinfection by louping-ill 
vims has been demon-xtrated. 

Thermal inactivation; At 5S* C in ID 
Bunutes. 

Fiheiahility: Pa^es Berkefcld V, N, 
and W filters. 

Other properties: Viable in broth fil- 
trates after storage at 4* C and pH 7.6 
to 8.S for 70 days. Particle diameter, cal- 
culated from ultraGltration data, 15 to 20 
nulli microns. 

Literature ; Alexander and Ncitz, Vet. 
Jour., BO, 1933, 320-323; Onderslepoort 
Jour. Vet. Sci. and Anim. Industr., S, 
1935, 15-33; Alston and Gibson, Brit. 
Jour. Exp, Path., li, 1931, 82-S8; Burnet, 
Jour. Path, and Bact., 4S, 1936, 213-225; 
Brit. Jour. Exp. Path-, J7, 1930, 294-301; 
Burnet and Lush, Austral. Jour. L’vp. 
Biol, and Wed. Sci., 16, Z038, 233-240; 
Cbs-xIs and Webster, Science, PT, 10(3, 
240-24S; Jour. Exp. Med-, 70, 1944, 
45-63, Elford and Callonny, Jour, Path, 
and Bact . 57, 1933, 3S1-302; Findlay, 
Brit. Jour. Exp. Path,, fJ, 1032, 230-23S; 
Fite and Webster, Proc. Soc. Exp, Biol, 
and Med., 5/, 1931, C95-C9Q; Calloway 
and Pcfdrau, Jour. Hyg., SS, 1035, 333- 
346; Hurst, Jour Comp. Ihth. and 
Thcrap.. 4i, 1031, 231-245, MTod.vran, 
Jour. Comp. Path, and Therap., 7, (SOI, 
207-219. IS. 1900, 145-JS4; Pool et al„ 
f/.irf, 43, 1930, 253-200, Rivers and 
ftchBcntker, Jour. Lx|>. Wed., £0, 1034, 
CC9-CS5, Schncnlkcr et al., i6id., 67, 
1933, 955-905. 

2. Erro stlreslrls spec. nor. Prom 
Ijitin tthfUns. of the forest, in reference 

tomcidcnceof the induced disease almost 

exclusively in those who enter forest 
lands. 

Common names . Spring Bummer tn- 
ccplaliti# virus, forest spring encepl.aUlis 
V irus. 

Ucsia Wan; probably cattle, liorte; 
Sulanict aiioticbi orjtnfofii, L'tctor-it 
njoranua arsenjen Lv;tcrirr.cnlaily, 
al*o aliltc mouse, -tfocnrui rhaei, birds 
I?s3t, sheep, Jlierctut ntcf.noi ptUictva 
Tliom., Crift(vfu*/ifrimct/«i. 
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Geographical distribution; Union of 
Soviet Socialist Kepublics. 

Induced disease: In man, acute non- 
suppurative encephalitis, abrupt onset, 
steep rise of temperature to 38 to 40*C, 
severe headache, Riddinesa, and vonul- 
ing; parescs and paralyses of upper or 
lover limbs or muscles of neck and back; 
residual atrophic paralyses common; 
mortality among cases, 30 per cent; 80 
per cent of all cases occur in May and 
June. 

Transmission* By tick, /lodes pmui- 
catus (/X'OD//)>l/^)*,the virus seems to 
hibernate in this species and has proved 
capable of passing tlirough eggs to prog- 
eny. Experimentally, also by ticks 
Der/nacenloT sUvarum and //acmaphysn- 
fisconc/nno (IXODIDAE). 

Serological relationships: Virus-neu- 
traliting antibodies, found without other 
evidence of disease in some men and In 
many cattle and horses, believed to indi- 
cate susceptibility of these hosts to latent 
Infections Xo cross neutralization with 
St. Louis encephalitis viru«. Japanese 
summer encephalitis virus is In part 
snljeenically related, but some antigenic 
constituents of this virus are missing in 
.spring-summer encephalitis virus aod 
vice versa. 

Immunological relationslups: Formol- 
ized virus immunizes specifically. 

FiUerability; Passes Berkefeld and 

Chamberland filter candles. 

Literature* Smorodintseff, Arch. f. 
gesamt. Virusforscli., /. 

Soloviev, Acta Med. U. R. ®* 

484-492 (Biol. Abst., 17, 1943, 1726, no. 
18777). 

3. Erro Incognltus spec. nor. From 
Latin incogmlvs, unknown, in reference 
to mystery surrounding tbe nature and 
relationships of this virus, as evidenced 
bv common name. 

^Common name- Australian X-disease 

"Hosts lIOUINIDAE~lro, nosap, 

L^n. EsperimentaHy, also sheep, 
horse, cow, rhesus monkey. 


Geographical distribution* Australia. 

Induced disease : In man, polioenceph- 
alitis, especially in children, occurring 
in late summer; mortality high; charac- 
temed by headache, body pains, dronri- 
nesa, weakness, then vomiting, fever, 
convulsions; paralysis of limbs, cye- 
muscles, or face rare; recovery rapid in 
non-fatal cases. 

Literature: Kneebone, Austral. Jour. 
Exp. Biol, and Med. Sci., S, 1920, U9- 
127; Berdrau, Jour. Path, and Bad., 4?, 
1936, 59-65. ' 


4. Erro japonlcus spec. now. From 
New Latin Japonia, Japan. 

Common name: Japanese B encepha- 
litis virus. 

Hosts : IfOM I N IDAE—Ihmo sapiens 
L., man. Experimentally, also ^■oiing 
sheep, mouse, and Macacus rhesus. 

Geographical distribution: Japan, 
Union of Soviet Socialist Republics. 

Induced disease ; In man, loss of apa- 
tite, drowsiness, nausea, tiien rapid rise 
of temperature, pains m joints and chest i 
restlessness followed by apathy, coma; 
death, usually before end of second n cek, 
or recovery, sometimes with persUteoee 
of evidences of damage done to the nerv- 
ous system by the disease. 

Serological relationships . Specific anti- 
serum does not neutralize St. Loms en- 
cephalitis virusorlouping-ill virus. Rus- 

skn ouluma-encephalitis virus induces 
the formation of antisera ncutraluing 
Japanese B encephalitis virus. Russian 
spring-summer encephalitis virus con 
tains some, but not all, antigens m com- 
mon with this virus. Australian 
eose virus is distinct in neutraluation 

Immunological relationships : 
immunity as a result of ' I 

in mice ; no cross protection wi< h res^ 
to St. Louis encephalitis 

v,rm to PPl ''f t ! 

West Nile cncoplialWs ^ 

the homologous virus. 
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Thermal inactivation: At 5G* C in 30 
minutes 

Filterabilitj • Passes Berhcfeld N, W, 
Chamberland Lj, Lj, and Seitz 2IK filters, 
nllh case 

Literature. Kudo et al., Jour Im* 
raunoJ., SS, 1037, 120-135; Smorodinlseff 
ot ftl , Arch, f pesami. Virusforsch , i, 
1910,550-550, Webster, Jour Exp Med, 
67. 1938,000-018 

5. Erio nlli sfcr rot. From latin 
\ i/i>», eoil of the >»5c 
Ommtnname West Nilccnc**! Iwiilis 

Ilusle }IOMI?tH)A E— //i.»to*opirn* 
L, man (i»crhat'S nuhout in<luemgan) 
definite disease) lApenn enlaJly, also 
tle«ua nunVet treusc 
C>u{^rui-iiiti.l distribulKiii Afrien 
ireamh' 

Imlurcd lii'Case In man, nodetuilaarc 
know ti , virus WMonginaUj irolited from 
blood <tf av-onian rntuoof Uganda, at the 
lime the temperature of the patient was 
100 r>* 1 ‘ but she ilenied iUnc«8 , moreover, 
two laliornlory workers dciclopcd neu* 
tniliziDg nntil»tiic« without rctogmiaUc 
ehnienl <|i*cn#e In mou«e, expenmen- 
tnll} . lifter intracerebral inoculation, m- 
rtibnlioit period to 4 or 5 tbi^s, then 
b>f>cT3ol»\il> nrid nuighcning of coat; 
later, weakness, hunched attitude, some- 
nines paralysis of hind quarters, usaally 
«Mma licforc dc.aih. fn rhesus raonkc}, 
oviK’ninemall) , afler inlraecfrbral or 
intmn.isa] iiKieulatiuti, fever and en- 
icpkahti* 

rrbtjonshifn Aocro<sfrac- 
tuinsmrompleinint fixation testsbetween 
this and equine rnceplialilis virus, 
Jvj>:vit««e 11 enrepbditis virus, St L/iuis 
cnccph.ihtjv virus, or IjmplsicyXic cl>or»- 
l•m^^llnclllv virus. Xcutraliiatwn tests 
tihow t»jnie common nntipcnv in tVcsi Xde 
cncrpli-aSitis viru«. Jafxinc'e 11 enecpla- 
liiis virus nnd 5t Iziuis encrphalitis 
iircs, sniocrmn to West Nile Virus tl-ies 
ii-'l iruirihre cither tif the others but 
anti*»ra ocxm't J^i. l/mi* virus may 
ncutraliie \Vr»l Nile virus and an(i«era 


against Jap.nnesc B virus have some efTcc- 
tivencss in ncutraliiing both West Nile 
virus and St. Louis virus. 

Immunofcgical rchitiooships.' Vaccina' 
tMJB with this virus dees not enhance 
resistance to Japanese B or St. Louis 
eneepluilitis viruses hut only resistance 
to the homolcgous virus, 

Tlictmal inaclnatwn. At 55° C, not 
at £0* C, in SOminules. 

Filferabiiity Parses Eerhefcld V, N, 
and \V filter candles readily ; also passes 
Scitz £K asbestos pads and collodion 
membranes 79, not C2, millimicrons in 
averaye pore diarreter. 

Other prrpertics Infective particle 21 
to 31 imlhmirrons »n diameter, as calcu- 
hvicd from fiUrolioii ctyt^nn'ciils. Vi- 
able ot least 2 weeks nt 2 to 4° C. Viable 
after dryirg from the frozen slate. 

fjlcrature Havens et ni , Jour. Exp. 
Med ,77,1913, 139-153, Smitliburn, Jour. 
Immunol., 44, 25-31 , Smithburn ct 

al , Am Jour. Trap. Med , tO, 1010, 471- 
402. 

C. £rte scelestus tptc noi, rrom 
I.atm fcrfritus, infamous 
Common name St, Louis encephuhlta 

Hosts IfO^f I S IOAK — Homo eaptctis 
L , nwn A great numl’cr of inamnah 
and birdx in endemic areas nny Lvve 
antisera that neutralize the virus, indi- 
cating that they arc prol>ably luiiural 
liovts, among these arc A .VA7’//J,1L'— 
.ln«v platyrhi/ticha L , M.all.arcland IVkiri 
ducka, dntrr anrrr (L 1, domesUe gto^e 
BOVtVAE — Ih* (aurue I, , cow, Capra 
hircus L, goat, Out aritz I, , sheep. 
CAiV/D.tE— -Conis Jamiliom 1. , dog 
COLVit n l t>A r.~ Calumha In !«, ilomex- 
tic pigeon , ZtnanluTa jnaeroora, westt-rn 
mourning dove. EQVID.\E~K<piU$ n- 
haltM L.. Iwr-e. r,l/.CO.V//>.l/:— 
f-'atco fporreriMs L., sparrow- hawk LK- 
VOUIUAE—Itcvut caltSornifot Oriy, 
lark rabbit, •Syfrifo^ua nufjof/i, cotton- 

tad rabbii. MEU:.\Gnil).\h:-MtU- 
ogrw gof/eporoL .turkey. itVRlOAE 
— Kattu$ nortrgievt (Berkenhout ), brown 
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wt. MUSCICAPIDAE^Turdu, mi- 
BTaioriush., mhxn. Pfl ASIAN I DAE--^ 
Gallus gallus (L.), chicken; hophortfix 
cah/ornica, California quail. PJCJDAE 
•— /Isj/nf/fsmus fetcts, Lcwje ^"oodpccker; 
Cofaptrs co/fT (Cm.), rcd-sJmfieil flicker, 
STRIGI DAE — Buho nrgfnianua (Gm.), 
great iwrnedowl. 5 UIDAE—SuixctoJa 
L., pig. Expcrimenlally, white mouse 
(some substrains of the Swiss whifo 
mouse arc goncUcally more readily in- 
fected than oihcra); MacnetJt rho^f; 
pigeon (inapparent Infection); chick 
embryo find (o a hniitcde.xtent thei*ouj>g 
batched rhick. 

InsusrcpJjbJo species: J,aboralory rab- 
bit, Ct6»* monkey, guinea pig, rat. 

Geographical distribution .* Uoilcd 
States. 

Induced disease* In man, during sum- 
mer and fall, nlwui P to 21 days after ex- 
posure, headache, liigh fever, rigidity of 
neck, tremors, encephalitis, usually a*ith 
fever; some patients become drowsy, 
others sleepless or delirious; usual re- 
quelao heudaoJies, irriiabiliiy, some loss 
of memory, and drowsiness; neutmliting 
antibodies m.aintained in «’iio at least 
2i years after occurrence of di^asc. 
EtporimentaHv, in susceptible strains of 
white mouse inocukitcd by mtr.*rccrcbraJ 
in;ccj km, after 3 to4 days, coarse tremors. 


major, dominant, genetic factor that is 
present in resistant substrains. 

Transmission . By mosquito, Cvlez iar- 
satis CoqasihU {CUL/CJDAE), prob- 
ably extc^ively; this insect has been 
eoJleclcd in nature carrying the virus. 
Experimenlally, by larvae of American 
deg tick, i?erifmecnfer variabilts (SayJ 
{IXODIDAE); by mosquito, Culet 
pipiens Linn., var. pallant Cbq. (CUL[- 
CIDAE), To mice, by feeding on In- 
fected tissues 

Serological relationships: Human anti- 
sera may neutralize virus after cJinicaJ 
and aubclinica! attacks. 

Immunological relationships: Specific 
intracerebral immunity after vaccination 
by Bubeutaneouaor intraperitoneal injec- 
tion in mice appears early (about I week 
after vaccination) and dirappesrs before 
Immoral antibody titer reaches its max-, 
imum. 

Thermal inactivation: At 60* C in 30 
mtnuU's. 

riltmbility: Tasses Berkefeld V and 
H filter candles and collodion membranes 
CO cnUlimicrons in average pore diameter. 

Other properties: Storage in human 
brain tissue m gljcerine martlratcs this 
virtjs In about 32 days. Diameter of 
infective particle calculated from filtra- 
tion dita as about 20 to 53 millimicrons. 


convulsions, prostration, death; penvas- 
cularaceamulations of raonnnuelearleueo- 
cytes throughout brain, stem, cord, and 
pia, with destruction of pyramidal cells 
in the fobiis pin/nrmts and cyrrth Am- 
moms, subcutaneous and intraperitoneal 
injections immunize against subsequent 
infection by Intracerebral inoculation, 
virus reaching only blood and spleen in 
the process of imrouniration unless an 
GNCcssive dose is given, some substrains 
of the White Swiss mouse are relatively 
resistant to infection, requiring inocula- 
tion with about 1000 times the minimal 
Infective dose for highly susceptible 
strainsand wlen infected proving rela- 
tively poor sources of virus for submocu- 
Jation; highly suscepliblc subsiroiM of 
the White Swiss mouse lack a single 


In storage, rabbit and sheep sera act to 
some extent as preeervaiivcs. At 4* C, 
after drying tn raeuo while frozen, viable 
in apparent ly undiminishcd titer for at 
least 17 months. 

Literature: Bang and Reeves, Jour. 
Inf, Dis„ 70. 1042. 273-274 ; Bauer el ah. 
Proc, Soc. Exp. Biol, and Wed., 31, 1534, 
60e-eS9, Blatlncr and Cooke, Jour. Inf. 
Dh., 70, 1D42, 220-230; Blaltner and 
I!e>' 9 , Proc. Soc. Exp. Biol- end Wed., 
707-710; Cook, Jour. Inf. Dis., . 
es, 193S, 20&-216; Cook and IIuiLon, 
ei, 1937, 289-292; Eiford and 
Perdrau, .lour. Path, and B.iel., 40, 
143-146; Ilamtnon and Honilt. Am. Jour. 

IlvR 55, 1942. J63-185, Hammonct ah, 

Scionce, 54. 1041, 80^307, 328-330:*“^ 
lot. Di»., TO, 1942. 263-2C6. 267-272, 27»- 
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2S3; Harford and Bronfenbrennct» Jour. 
Inf. Dis., 7(7, 19J2, 62-CS; Harrison and 
Moore, Am. Jour. Path., JS, 1937, 361- 
375; Ilodcs, Jour. Exp. Med., 60, 1939, 
633-513; Ilodeg and Webster, ib«d., 6S, 
1938, 263-271 ; Lennetto and Smith, Jour. 
Inf. Dis , 65, 1935, 252-251 ; Milamura et 
ftl,, Trans Soc. Path. Jap., f7, 1937, 573- 
6S0:MuckeBfuss et al., U. S. Pub. Health 
Service, Public Health Rept., 48, 1933, 
1311-1313, O'Leary et al., Jour. Exp. 
Med., 76, 1942, 233-240; Reeves et al , 
Proc. See. Exp Biol, and Med , CO, 1942, 
125-12S,SulXin et al., Jour. Inf. Dis., 67, 
1910. 252-257; Webster, Jour, Exp Med., 
C5, 1937, 261-2SG;<7S, 1938, 111-121; tVeb- 
sJer and Cloiv, liid., 66, 1936, 433-41S, 
S27-S15; Webster and Pile, tbid , 6t, 
1935, lOJ-lU, 4U-422; Webster and 
Johnson, liud . 74, 19U.4S9-494 , Websler 
cl al , , I93S, 47&-1S7 ; Gi, 1935, 827-SI7. 

7. Erroequlousrpee. Ror. From Latin 
cfutnut, pertaining to horses. 

Common name. Equine coccpkalitis 
virus. 

Hosts. £QUIDAV—E^us eaboUua 
L ■ horse; r» hybrid of the horse and E 
astnws L.,niulc. //O-IZ/.V/DAE— //omo 
tapttna L., man, COLVM D7DAE— 
Cclumbo liria, domestic pigeon }'IIA- 
Si AS /DAE— riflg-BCckc<l plicanint. 

TETRAON JDAE~-~T\fmpanv(hus cup- 
tiio L , %af ommennus (Rcicbcnboch), 
prairie cJiieKen M.my addilioail spe- 
citH liai.c been found to siiow neutratiiing 
antisera at limes and these arc presum* 
ably atitiral ho^tsof the virus upon occa- 
sion. amoRR them arc- AS’AT/DAE— 
Anat plofyrliyneAa L., M.iHard and 
iVkiTi ducks, vlnscr onsfr (L.), domestic 
poore EOVlVAE—EostaurufL .eow, 
Capra hirnia L .Ront ,Or»i anea L., sheep. 
CA S IOAE — Cflnii Jamiiiarn L., dog. 
CtlAllA ORI ] DAE^Ospfchut roctferva 
1. . kdldeer CniCETIDAE-Mierotus 
nontanua (Pe.alc). field mou'C, Peranpa- 
cut rtaniculatua (WoRner), nhitc footed 
moii*e FALCOSIOAE—Felfo apitr- 
rmua L , sparrow luivk. MEl.EAGHl' 
DAE'^MelroffTia galloparo L., (urLcj. 


MVRJDAE-^Rallus rallus L., black 
rat. MUSCJCAPIDAE—TvTdua mi- 
gratortus L., robin. MVSTELIDAE — 
itvstela frenata Lichtenstein, we.ascl. 
P JIASI AN JDAE— Callus gallus (L.), 
cbickcs; Lophorlpx eoii/orntca, Ca!i- 
forniaquail ; EAasionw colchicvs L., ring- 
necked pheasant. PICIDAE—Colaplca 
cafer (Cm.), rod-shafted flicker. STRl' 
GlDAB-^Eubo virginianus (Gm.), great 
horned owl. SUIDAE — Sus scrofa L., 
pig. CxlMTijnenlally, also chick embrj-o, 
goose embrjx), phcas.int embryo, robin 
embrj-o, pigeon embryo, turkey embrj-o, 
sparrow embryo, duck ctnbrj-o, and gui- 
nea-font embfj-o; while mouse, guinea 
pig, rabbit, pigeon, white rat, calf, sheep, 
monkey, goal, dog, hen, turkey; Zone- 
triehia teucophrys Gambcl spar- 

row; Passer domtstievs L., English 
sparrow; Lopkortyx caltfarnica, quail; 
Junco onganus, junco; Tozasloma leeon- 
tetleconUi.Xhna^ttiCtUllusrtthordsonii 
(Sabine), gopher or Riehordsoo’s ground 
s<{ti\m\',Sigmodon hisptdus Snyond Ord, 
cotton rat; Dipadamya Aeermannf Lo 
Conte, kangaroo rat ; Retthrodontomya 
megalalus, wild mouse; .l/ieretus rjor- 
fanus. M cofi/oniicus and M. mardat, 
ni)d mice , Peromysevs naniculalua (Wag- 
ner), white fooled mou«; Ntoioma /ua- 
etpes D.iird, wood rat; Syhilagut bach- 
mom (Walcrbouso), brush rabbit ; S. 
audubontt {Baird), eoUontaJl rabbit; 
Canta/amdiarts L . dog (puppies) ; Anaer 
cincrcu*, goose; Anas 6vscas L., duck; 
CircM rvfus (Cm.), hank; Turdua 
mrrvla L., bi.ackbird, Cuonta eieonia L., 
while stork, YuUut Juhua Rrl''.'!., tawny 
vulture; Marmvta monnx (1..), wnod- 
chuck, /firroiuj prnnjiffonicw* (Ord.), 
fold »x)Je|<Sp<e(yto eumeulana /lypvgaca 
(IJonaparte), western burrowing ow); 
Molotirtia eirr (Boddaort), cowhird; 
common quail or bob white. 

In.«ujcepi«l.lc ijiocies: I'lriR (cat and 
opiKsum reported as “refraclorj ”), 

Cfographical distribution: United 
States, Canads, ArgentiM. 

Induced divstro ; In ijorse, initial fever, 
Ibeo signs of fatigue, eommlencc; occs- 
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eional excitability followed by incuof' 
dirmtcdaotionoflimba.diatHrbodeqmljb- 
rium, grinding of teeth, patesU and varied 
paralyses; frequently inability to sn'al- 
low, paralyais of lips and bladder, amauro- 
sis 5 case fatality about 50 per cent; 
rccovcrj* without sequelae in mild eases; 
death within 3 to 8 days in severe eases. 
In man ^children particularly vulnera- 
ble), a profound, acute, disseminate and 
focal encophaloTnyohtia cliaracterizcd by 
intense vascular engorgement, perivascu- 
lar and parenchymatous cellular infiltra- 
tion and catrp/ne degenerotive cliangrs in 
the nerve cells. In chick embryo, ex- 
cessive increase of virus continuing until 
just before host's death, virus being found 
eventually throughout the egg but most 
concentrated in the embryo; vaccines 
made from virus grown in chick embrs*© 
and then inactivated arc cspcciaUy effec- 
tive because of the high titer of virus 
represented in them ; increased resistance 
with age characteristic of clwrioallantoic 
membrane ns well ns of hatched chick; 
rounded acidophilic miisscs occur usually 
near periphery of nucleus in embryonic 
nerve cells; no such inclusions arc found 
ns ft result of infection with Borna disease 
virus or jxiliomyclifis virus. 

Transmission . riXpcrimentally by tick, 
i)crntaccnfor ontfcrsoni Stiles (IXODI- 
DAK), pas.sing through eggs to offspring; 
this tick IS infective to suscepiibfo ani- 
mals on winch it feeds as larva, nymph or 
adult. Experimentally by aegypli 
L. (to guinea pig and horse, preinfcciive 
period 410 5 days ; insects retain virua for 
duration of life, not to eggs of infected 
mosquitoes; not passed from males to 
females or by males from female to fe- 
male), A. albopiclm, A. airopalpvs, A. 
cantator, A. dorsalis, A. nigromacutis, A. 
sollkilans, A.taemorhynchus, A.iriserta- 
lus, and A, rexons {.CULICIDAE). 
Triatoma sanpuisupo (Lc Conte) (HE' 
DVVIJDAE) has been found infected 
in nature and has transmitted virus ex- 
perimentally to guinea pigs. The Ameri- 
can dog tick, Dermcicenior vanabtlts Say 
(IXODIDAE) has been infected by 


iiKiculation, not by feeding; it im not 
been shown to transmit. 

Urological relationships: Neutralizing 
antibodies are formed as a result of vac- 
cination with inactive, formolized virus; 
antigenicity of formalin -inactivated virus 
as well as of active virus is blocked in the 
presence of antiserum. In rabbit, cere- 
bral resistance is coincident with pres- 
ence of neuiraliting antibody in spinal 
fluid. In guinea pig, therapy with spe- 
cific antiserum ineffective if begun after 
onset of encephalitis; effective if begun 
(tilhia 21 to 48 hauesaf peripheral inocu- 
lation. No cross ncutraUratioo reaction 
with lymphocytic choriomeningitis virua, 
Japanese B cncepliatitjs virus or St. Louis 
enccplialitis virus. Constituent strains 
(typical Western and Eastern) do not 
give cross neutralization reactions, but 
do show the presence of common antigens 
by cross reactions in complement fixation 
not shared with such other viruses as 
Japanese B encephalitis virus, St. Louis 
encephalitis virus, West Nifo encepfu- 
Utis virus, lymphocytic choriomeniogUis 
virus. Scraof human cases may be nega- 
tive by complement fixation tests a few 
tliys after onset, yet strongly etrain- 
spccific during second week of lllneag. 

Immunological relationships: Young of 
immunued guinea pigs are immune to 
homologous strain at least a month after 
birth. No cross immurtly between 
Western and Eastern strains of equine 
encephalitis virus. 

Thermal inactivation • At 60“ C, not at 
SC® C, in to minutes. 

Filtcrability : Passes collodion mem- 
branes CC, not 60, millimicrons m average 
pore diameter. Passes Berkefeid Y, N, 
and W, finest Mandler, and Peiti filters. 

Other properties: Inactivated below 
pH 5 5. Viable at least a year, dry m 
vacuum. Particle diameter estimated 
from filtration experiment b to be 2d to ^ 
mtfffmicrons. Electron micrographs 
show particles .ns spherical or disk- 
shaped, about 39 millimicrons in diameter 
with round or oval region of high density 
within each, older preparations show 
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Attack phenol and crcsol at times, also 
naphthalene- 
Aerobic, facultative. 

Optimum temperaturo 25®C. 

Habitat: Manure and aoil. 

45. Pseudomonas dacunfaae Gray and 
Thornton. (Gray and Thornton, Cent, 
f. Dakt., 11 Abt, 7S, 192S, 90; AcAro- 
mohaclcr daevnhae Bcrfjcy cl al , Manual, 
3rd ed., 1930, 217.) From M h from 
the Island of d’Acunha. 

Hods: 0.5 to 0.8 by 1.5 to 3.0 microns. 
Motile with one to sit polar flagella 
Gram-negative. 

Gelatin colonies: Circular, whitish, 
raised, smooth, glistening, undulate 
Gelatin slab: No liquefaction. 

Agar colonies: Qreular to amoeboid, 
white, fiat, glistening, opaque, entire 
Agar slants Filiform, pale buff, raised, 
smooth, glistening, undulate 
Broth: Turbid. 

Nitrites produced from nitrates. 

Starch not hydrolyzed. 

No acid from carbohydrate media 
Attack phenol. 

Aerobic, facultative- 
Optimum temperature 2i*C. 

HabJtatrSoil. 

46. Pseudomonas arvUla Gray and 
Thornton. (Gray and Thornton, Cent 
f. Bakt., II Abt., 73, 1928, 90; AcAromo- 
bac/er antllum Bergey fit ftl , Manual, 
3rd ed., 1930, 217 ) From Latin, arpum, 
an arable field; M. L. dim. a little field. 

Rods: 0.5 to 0.7 by 2.0 to 3 0 microns. 
Motile with one to five polar flagella- 
Gram-negative. 

Gelatin colonics : Circular, whitish, 
convcT, smooth, glisteoli^, lobate 
Gelatin stab: No liquefaction 
Agar colonies. Circular or amoeboid, 
wUte to buff, flat to convex, smooth, 
glistening, opaque, entire. 

. A^rslant.-Filiform, whitish, concave, 
smooth, ringed, entire. 

Broth: Turbid. 

Nitrites not produced from nitrates. 


Starch not hydrolyzed. 

Acid from glucose. 

Attacks naphthalene. 

Aerobic, facultative. 

Optimum temperature 25*C. 

IfabitatiSoil. 

47. Pseudomonas saloplum Gray and 
Thornton. (Gray and Thornton, Cent, 
f. Bakt., ir Abt., 73, 1928, 91; AcAromo- 
6ac/er fohpium Bcrgcy ct al., Manual, 
3rd ed , 1930, 219 ) From Latin, Salop, 
Shropshire. 

Bods; 0.7 to 1.0 by 1.0 to 30 microns, 
occurring singly and in pairs. Motile 
nilh one (o si* polar flagella Gram- 
negative. 

Gelatin colonies : Circular, grayish- 
buff, flat, rugose or ringed, translucent 
border 

Gelatin stab. No liquefactloa 

Agar colonics; Circular or amoeboid, 
nhito to buff, flat to convex, smooth, 
glistening, translucent border, entire. 

A^r slant: Filiform, whitish, raised, 
smooth, glistening, lobate. 

Broth; Turbid with pellicle. 

Nitrites not produced from nitrates. 

Starch not hydrolysed. 

Acid from glucose and sucrose 

Attacks naphthalene. 

Aerobic, facultative. 

Optimum temperature 25*C. 

Habitat : Sod. 

48. Pseudomonas mlnuscula AlcBeth. 
(McBeth, Boil Science, i, 1916, 437; 
CtlluloTwnas minvsevla Bergey ct al., 
Manual, 1st ed., 1923, 162.) From Latin 
dim. rather small. 

Rods • 0.5 by 0 9 micron. Motile with 
one to two polar Gram-negative. 

Gelatin stab : Afodera te growth. Slight 
napilorm liquefaction. 

Agar colonics ; Small, circular, slightly 
convex, butyrous becoming brittle, gray- 
isb-white, finely granular, entire. 

Apir slant: Moderate, flat, grayish- 
white. 

Broth: Turbid. 
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824; Jour. Bact., SS, 1937, GO; Am. Jour. 
Ilyg., SS (B), 1940, 19-23; 83 (B), 1941, 
37-41; Jour. Exp. Med., 73. 1941, 507- 
529; Taylor et al., Jour. Inf. Dis., 67, 

1940, 59-C6; 69, 1941, 224-231; 7S, 1943, 
31-41 ; TenBrocck, Arch. Path., SS, 1938, 
759 (Abst.) ; TcnBroeck and Merrill, 
Proc. Soc. Exp. Biol, and Med,, 51, 1933, 
217-220; TenBrocck ct al., Jour. Exp. 
Med., 6S, 1935, C77-C85; Traub and Ten 
Broeck, Science, 81, 1935, 572; Tytzer 
and Scllarda, Am. Jour. Ilyg., S3 (B), 

1941, C9-81; Tyzzer et al., Science, 88, 

1938, 505-500; van Rcekcl and Clarke, 
Jour. Am. Vet. Med. Assoc., 94 (N.S. 47), 

1939, 4C&-408; Webster and Wright, 
Science, 88, 1938 . 305-306; Wcsselhoeft 
et al.. Jour. Am. Med. Assoc., ///, 1938, 
1735-1740; Wright, Am. Jour. Hyg., 56, 

1942, 67-67. 

8. Erro bornensls spec. not. From 
Borna, name of a town in Saxony where 
a severe epirootic occurred in 1894 to 
1896. 

Common name : Borna-disease virus. 


younger), mouse; Macaca mulatta fAim- 
mermann) rhesus monkey. 

Insusceptible species t Ferret, cat, 


pigeon ; probably dog. 

Geographical distribution. Wtirtcm- 
burg, Germany, North and South Amer- 
ica, Hungary. Russia. Belgium, France, 
Italy, Boumania. 

Induced disease; lu horse, eneephalo- 
myelilis cliaractcriscd by lassitude, in- 
diLrence to external 
intermittent excitement, difficnlty n 
mastication and deelntition, npasim m 
various muscles, champme, oxcessiw 
salivation ; pupils uncijual in sire i pamly- 
S of hindquarters, tail, museles of 
M„5ne, or muscles of back; lem^rature 
Sly normal-, death ,1.20 to 37 bou„ 
or, less often, recovery after about 1 to 3 
n-eeks. Virus may pass placeufu and 
infect fetus in pregnant ammals. 


Transmission; To rabbit, experimen- 
tally by feeding and by injection in- 
tracerebrally, intraocularly, nasally, 
intravenously, subcutaneously, or intra- 
peritoneally ; riot by living in same cage. 

Immunological relationships: No cross 
immunity conferred by the Western 
atrain of equine encephalomyflitis virus. 
Isolate of Borna disease virus from the 
horse immunizes rabbits against isolate 
from sheep, and lice versa. Herpes and 
rabies viruses do not immunize rabbits 
apiinst subsequent infection by Borna 
disease virus. 

Thermal inactivation : At 50 to 57® C in 
30 minutes; at 70® C in 10 minutes. 

Filtcrability ; Passes Berkefeld N and 
Mandlcr filters, but with difficulty. 


*assc8 collodion mcmbnancs of average 
)ore diameter 400 millimicrons readily, 
X)0 millimicrons with difficulty, 175 milli- 
nicrons not dctcctibly. May^ be sep* 
irated by dlllerenliai filtration from 
ouping-ill virus, which uill pass even a 
.25-millimicron membrane. 

Other properties: P.irticle sir® 
nated from filtr-alion data as 85 I® ^25 
niUimicTons. Optimum pH for stability 
n broth at 15 to 20® C is 7.4 to 7.6; veiy 
ensilive to greater alkalinity Viable 
ifler327 days dry at laboratory tempera- 

ures. Viable at least 6 months in 50 per 

•cBl glycerine. Inactivated by putre- 
aclion in 5 days! by 1 per coni carbolic 
icid in 4, not in 2, weeks. 

Literature ; Harnnrd, Brit. Jour. Exp. 
Path., 14, W33, 205-2001 
Soc. Exp. Biol, end Med., », 1034, 5! S , 
Elferd and Galloway, 'fj 

Path., U. W33, 100-30=1 
Viever, Jour. Infect. Dis., 

567 . Nicolau and Galloway, Bn • • 

^c^t;c»S S 


150-170. 
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coTOma-slupc<! particles. Sedimentation 
constant, mean 2C5.5 X ± 54 X 
lCr‘*(rarRc252 to27G X10-‘0- Specific 
\olumc 0.861 Molecular weight o! liiW' 
nucleoprofcm complex behaving as the 
vim calculated as 152 milhon, approxi- 
mately 250 particles giving 50 per cent 
infection, matcnal contains 4 per cent 
carbohydrate. Absorption of ultraviolet 
light reaches a peak at about 2C0oA,a 
broad minimum at about 2150 A , and an 
incrc.asc at 2200 A. 

Strains The Western Btram (so-called 
Western equine cncephalitia virus) may 
bo fonsidorcd as type of a large group of 
variants met m nature, eomc produce 
rlinicall} milder di«pa.sc than others 
(flireh, .\m Jour Vet Uos , $, 1911, 
221-220), they nwy cliacgo m virulence 
on parvtRe in experimental hosts. The 
I'ostern etratn (so-called rastern equine 
encephalitis virus) Itas been studied ex- 
tensively nlao, and lias been found to 
diflcr from the tyjw strain csjicctany in 
more rapid course of induced disease in 
the hoffc , in iKingexpcfimcntallj trans- 
miisiiiic to sheep, pig, liog, cat and the 
Kiirojioan liedgchog; in its localization m 
e.osteru roast slfttcv and al'^ence from tin* 
area itclooen Cslifornta an<i IWconsm. 
where ihe t> po strain » found, in failure 
exi>erimcnialJ> to infect Ardc* ccgyplt 
unless inooul.xted inlo fiody cavit) l*y 
needle puncture, whereupon »i prrwMa 
anti can lie transmit led, and in failure of 
croxa nfiiirahralion with the wpstern 
strain A strain produced bj seriol 
in pigeons is reported io f«te 
caused no obvious reaclioti in b*>r«cs but 
to have induced the form-athm of neu 
tmliiinc nntilmdies A Venezuelan 
strain differ* from the tjjie in mnipfe 
ment fixation rractrons, it mdiires in 
man a mild di«ea*e, characlcrired b) 
mafaive, feirr, hraitaelie or drovi«ine«s, 
and uneventful reenvery iCa*.ilt el a1., 
Jour. Kip. Mrd , rr, J313. 521-S30) 
I-iterafiirr Hvng, Jour, l.xp Med., 
77, 19t3,M7-3«t,lWret al.. I'toe Soc. 
Kip Piol and Med , 1535. 37b-S«2, 

Heard el af ..S'lenee, ^7, 1^34, 4X), llirrh. 


Am. Jour. Vet. Res , £, I9«, 221-226; 
Oixals and ralscios, Science, H, 1941, 
330, Covcll, Proc. Soc. Exp. Bio!, and 
Med 193i, Sl-53; Cox, ibid., 85, 1936, 
007-6G9; Cot and Olitsky, Jour. Exp, 
Med ,6S. 1936,745-765 ,64, 1936,217-222, 
223-232, Cox ct al., U S. Pub. Health 
Service, Public Health Kept , SS, IWl, 
1905-WOG; Davig, Am. Jour Ilyg , 85 
(C), 1940. 45-59; Eklund and Blumstcin, 
Jour Am. Med. Assoc., Ill, JOSS, 1734- 
1735; Feemster, Am. Jour. Public llealth, 
i8, 1938, 1403-1410; Finkclstcin ct al , 
Jour. Inf Dis., 60, 1040, 117-126, Fother- 
gill and Dmglc, Science, 8S, 1033, 549- 
550; FotbergiU ct al . New Enghand Jour. 
Med., SIO, 1938. 411 , GiUner and Sliah-an, 
Science, 78, 1933, 6^1 , Jour, Am Vet. 
Med. Assoc ,8S, (N,S 4J), 1330. 363-374; 
GraliamanU Levine, Atn. Jour Ycl.Ilea., 
g. J9fl,43CM35;Crundrn3ntict al.. Jour. 
Inf. Dis . 78. 1943, 16.3-171 ; Havens ct cl., 
Jour.Exp.Mcd.,:?. 1913, 139-153, lligbio 
and ffonitt. Jour Bact., £0, 1933, 59B- 
lOG, llovviit. Jour. Inf. Dia., S5, 1934, 
I38-H9, ej, 1937. S&^)5, 87, 1910, 177- 
187; Science. S8, JOS'?. 455-456; Howitt 
and Van itenck. Jour. Inf Dis , 71, 1012, 
17&-191, Kelscr, Jour. Am Vet. Mod. 
.\s««>e .8/. 1935.767-771 , King, Jour. Hxp. 
Med , 71. 1940, 107-112,76, 1042.323-331; 
Kilielman and Grtindmann, Kan^aa Art. 
lixp. Sta . Tceb. Bull 60. 1910, I-£5; 
MmillnndTcnllroeck.Jour Kxp.Med , 
€£. 1935. 687-0)5, Mover ct al.. Science, 
U, m\, 227-228, MneheU rl a!., Cana- 
dtsiiJiHir Comp Med , 8, 1939, 508-309, 
Morgan. Jour I.\p Mctl , 74, 1911, JJ5- 
152, Morgan tt nl , i5nf , 70, 1012, 357- 
369, Olitskj cl al , ihid . 77, 1913, 359- 
374, llcmhngor and Baillj . Compt, rend. 
Sne Bm> 1 , Ibrm. I£l. 1936, 110-140, f7?, 
in30. SlS-SPl. tes, 1930, £02-503; Sabin 
and OlUakj, Proc. S<)e Kxp. Biol, and 
Med.. 38, 193S. 597-599, Scllardv el al.. 
Am. Jour II>K , 38 (U), J9«, 63-63; 
Slutlian and Kirhhorn. Am. Jour. Vet. 
Rex . S. mil. 213-220, Sliarpct al.. Proc, 
Poc Kxp. Uk'I. and .Med , 01, 1912, 206- 
307; Arch. Path . 36, 1913, IC7-JT0; 
Ityvrrtnii and Berrj’, »6id., 34, 1936, S23« 
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African monkey, by inlraccrebral, intra- 
nasal, and intruabdominal inoculation. 

Serological relationsliips*. Sjiccific ncu- 
tralizing aulilKidica arise after px))cri- 
mental infection in monkeys, but tein- 
feclion is not prcvcntcd;only a minority 
of buman convalosecnl sera neutralize 
virus in vitro, ilie most i«tcnt sera prob- 
ably IxnnR o\>ta\nod from tlwise with 
transient or Hglit paralysis. Cross neu- 
tmliration \>otuccn monkey -jKWbaRc and 
murine (eotton-rat and motive) strains. 
Xo cross iieutr-aliMlion reaction with 
lymiibocytic choriojiirninpitis virus, la- 
(ihtcs thHer aomonbil antipenically/ 
homolopoiis titers being higher Ilian 
heterologous titers in some noutratization 
testa. 

Thcrnml inactivation At or below 75* 
Cin 30 minutes. 

riltcnvbihty • Tassca inembmne about 
35, not 30, niill/micm/w in .ivenge pore 
dianictcr. 

Other properties . fnfcctivity of virus 
maintained well at —70* Cor in glycerine 
but poorly when dried or iusl frozen. 
Inactivated readily by hydrogen 
jieroxide. rarticlo diameter estimated 
ns about 12 millimicrons by filtration 
studies. Precipitated by lialf-saturatcd 
ammonium sulpliate solutions. Kfcctron 
micrograplis show elliptical p.irttclcs 20 
to 30 millimicrons in diameter; impure 
infectious materials show long threads 
20 by 75 to 500 mdUmicrons in size. 
Component probably virus has scdimenta- 
lion constant Sm» « 02 X 10"‘* cm per 
sec. per dyne. Inacti%’atcd by potassium 
hydro.tidc, copper sulfate and potassium 
permanganate. Stable from pH 2.2 to 
10.4 for 2 hours at 37® C 

Literature Armstrong and Harrison, 
U. S. Pub. llcaUh Service, Public Health 
Kept., SO. 1935, 725-730, Aycock, Am. 
Jour, Hyg., T, 1927, 791-803, Burnet and 
Jackson, Austral. Jour. Exp. Biol. and 
Rfed. Set , 17, 1939, 261-270, tS, mO, 
361-366, Burnet ct ah, 17, 1939, 
253-200, 375-391 ; Elford et al , Jour. 
Path, and Bact , 40, 1935, 135-141 ; Flex- 


ncr, Jour.'Lxp. Jfed., OJ, 1935, 787-&M- 
6S, I036.209-22G;05, 1037,497-5I3;Gar<l‘ 
t6rd., 7f, 1910, 779-785; Gordon and Len- 
nette, Jour. Inf. Dis., €4, 1939, 97-101; 
Harmon, j5id„ 58, 1936, 331-336; Ileaalipl 
Austral. Jour. Exp. Biol, and Med. Sci., 
16, 1938, 2SS-2SG; Ilowitt, Jour. Inf. Dis., 
51, 1932, 565-573 ; 5J, 1933, 145-I5G; Ifud- 
Bon and licnncttc, Am. Jour, Hyg., 17 , 
1933, 6S1-5S6; Juugeblut and Bonrdillon, 
Jour, Am. Med. Assoc., ISS, 1943, 399- 
402; JutigebUit and Sanders, Jour. Exp. 
Med., 73, 1940, 407-436; 76, 1912, 127-1 12, 
Jungeblut et ah, tbid., 75, 1942, 611-629; 
76, 1942, 31-51 ; Kes.«el ct ah, Am. Jour. 
Hyg., 57, 193S, 519-520 ; Jour. Exp. Med., 
74, 19 1 1, 601-609 ; Kolmcr cl al., Jour. Inf, 
Dis., Cl, 1937, 63-68; Kramer el ah, Jour. 
Exp. Med., C9, 1930, 4(Wi7 ; Lenaette and 
Hudson, Jour. Inf. Dig., 58, 1936, 10-14; 
Lonng and Scliwerdt, Jour. Exp. Med., 
75, 1912, 395-100, McClureoBd Langmuir, 
.\m. Jour. Hyg , 55, 1942, 285-291; Mel- 
nick, Jour. Exp. Med., 77, 1013, 195-201; 
Moore and Kcsgol, Am. Jour. Hyg , 35, 
1913, 523-314; Moore et ah, m., SS, 
1912, 247-2M; Morales, Jour. Inf. Dis , 
46, 1930, 31-35; Olltsky and Cox, Jour. 
Exp. Med., 65, 1936, 100-125; Paul ct al , 
Am. Jour. Hyg., 17, 1933, 5S7-600; 601- 
612; Jour. E.vp. Mod., 71, 1940, 76^777; 
&\bin, ifrfd., 69, 1939, 507-516; Sabin and 
Ohtsky, tbid., 68, 1933, 31H51 ; Sabin and 
Ward, tbid., 73, 1941, 771-793; 74, 194-» 
619-529; 75, 1942, 107-117, Sabin ct ah. 
Jour. Bact., 31, 1936, 35-36 (Abst.); 
Sanders and Jungeblut , Jour. Exp. Med., 

75, 1942, 031-649; Schultz and Gebhardt, 
Jour Inf. Dis., 70. 1942, 7-50; Schultz 
and Robinson, tbtd., 70, 1942, 193-200; 
Stimpert and Kessel, Am. Jour. H)g , 

39, (B), 1939 , 57-66; Tiiciler, Medioae, 
1941 443-462; Theder and Bauer, 
Joir. E.p. Med., 50, im, 707-772; Tml 
and Paul, Mil., «*, 1533, 

1941, 453-459; Trask et ah, tbtd., 77, 1945, 
531-^44; Turner and Young, Am. 


Hre.. 37, >3*3, 67-79;_Wnlt, 


jfcj ' 75 ’j9J2, 53-72; Young andMerrcll, 

Am.jonr Hj-g., 37, 1043,80-02. 
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CfenuJ //- Leglo fftn 

Viruses oE the 

probably bctauso of 1 • « i.jci; usually there is 

also obvious involve. *«•' nervous evstein Generic name frona 

lAiin lejjio. an arm\' c. logion. 

Tbo type species is iepjo drfiiiitans fptc nov. 


Key to 2 ^e tpeacs 

I. Affecting marj {see also IV below) 


n. Intent in, or affecting, mouse 
ni. Affecting buds. 

IV. Affecting trwine and swineherds. 


1. Lcglo deblUtans spec, nor From 
Ijilin debjJitarc, to veaVen or maim 
Common namca Poliomjehtis virus, 
virua of infatil dc poralysts. 

Hosts. i/OW/A/DA£—i/©jno sapiens 
L . mao Esperimcnlaliy. CereopiMccvs 
arthiops *o6ae«s, green African monkey; 
Macora mordAx, il, mafatJa, the rhesus 
monkey; if. irui. the cynomolgua mon- 
key, mona monkey; for some isolates. 
Siffwedon htipidns Say and Ord, cotton 
rat ; mouse , guinea pig; while rat 

InsusccptiUc species ; Sheep {“rcfrac- 
tory’'bul forms neutralising antibodies), 
chicken. 

Geographical distribution: Almost 
world-w ide. 

Induced disease • In man, probably sub- 
clinical in most cases, in view of tlie 
presence of specific antibodies in sera 
from llio grv.at majority of adults m all 
p-arts of the world; virus probably infects 
wme part of ilie alimentary tract, being 
faijnd in stools of tnest ehtiteal eases, of 
most cpjwrenily healthy contacts, and 
even of eome individuals who hate recov- 
ered from fltnrtivc attacks <in one ease 
J23 Aays after attack); eiinieal dtfe.we, 
larpti) in children, is chanteierired by 
in%a*ton of central nervous system, with 
effects nirging from sore threat, fever. 


oj genus Leglo. 

1. Legio Jcbtlilans, 

2. Legio erehea. 

3. Legtg smufans. 

4. ttgtomurts. 

S Lcgio gaUtnae 
C Legto svartonm, 

vomiting, and headache to sudden and 
Severe paralysis; tbo muscles most often 
involved arc those of the legs, but there 
may be paralysis of nbdomin.al or inter- 
costal muaclco. Virus not in urine or 
Saliva, rarely in nasal washings , more of- 
ten in stools of > oung titan of old patients ; 
in walls of pli.'trynx, ileum, descending 
colon Virus ha* been ireco%-t?red from 
eewage Incidence and fatality affected 
by racial eharactcrisiics, the first lower 
and the second higher in negroes than m 
whites in the United States. In monkey, 
aitmlar disease, no virus in blood, rchpsc 
with reappearance of virus reported; in 
isolated intestinal loops, infection does 
not occur through normal mucosa m 
absence of inlc5tin.iI conlenis, disease 
more severe in summer than in autumn, 
in autumn than >n winter, /norcseicrein 
older than in j-oungrr monkej’s; no im- 
muRit) fonowsifKictditfonufiloesohiioiii 
di*caec occurs. 

Transmission Tran'ini-iion in milk 
lias been suspected nnd at times con- 
firmed. Virus has been rccoicrcd from 
Rused samples of fiies in nn epidemic 
area. No dermite arthropod vector has 
been Incrimm-itcd, Cxjienracntally, in 
CfTfopilkccu* ottAiepj tchcrus, the grten 
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guinea pig tissues immunize the gt^ea 
pig but vaccines made from mouse tissues 
do not. Mice immune to this virus are 
susceptible to infection with pseudo- 
lymphocytic choriomeningitis virus and 
Vice versa. 

Thermal inactivation : At 55 to 56* C 
in 20 minutes. 


Jour. Exp. Med.. 70, 1939, 53-56; 7}, 3950, 
43~53; Stock and Pkibcis, tltd., 77, 3 JH 3 , 
323-SSC; Traub, Seienec, J/, 1935, 295^ 
299; Jour. Exp. Med., es, 3936, 533-516, 
847-S61 ; e^, 3936, 383-200; €S, 3937, 317- 
324; 68, 1938, 05-130, 220-250: 63, m. 
SOl-817. 


Fiherability : Passes Pcrkcfeld V, N, 
and W filters and, tvith difficulty, a &it 2 
asbestos pad. 

Other properties : Infective at least 206 
days in storage at 4 to 10“ G in 60 per cent 
neutral glycerine in 0,85 per cent ealine. 
Infective particle calculated to be 37 to 
55 miilimicrons in diameter on the basis 
of centrifugation studies; 40 to 60 miUi- 
microns by ultrafillmtlon tests. Inac- 
tivated by soap with loss of tnouse-im- 
muclzing capacity. 

literature Armstrongand Dickens, V. 
S, Pub. Health Service, Public Health 
Kept., SO, 3935, 831-842; Armstrong and 
Lillie, i6jcf, 4^, 1934, 3019-1027; Arm- 
strong and iVooley, SO, 1935, 537- 
641; Jour. Am. Med. Assoc., 103, 1937, 
41(M12; Baird and Rivers, Am. Jour. 
Pub Health, 28, 1938, 47-53; Casals- 
Ariet and Webster, Jour. Exp. Mod., 73, 
1940, 147-154; Dalldorf, tbid , 70. 1939. 
19-27; Dalldorf and Douglass, Proc. Soc. 
Exp. Biol, and Med , S9, 1938. 294-297; 
Findlay and Stern, Jour Path, and Bact., 
is, 1936, 327-338, Findlay et al , Lancet, 
830, 3936 (/), 650-654, Howard, Jour. 
Inf, Dis., 6i, 1939, 60-77. Laigrct and 
Durand, Compt. rood. Acad. Sen, £05, 
1936, 2S2-2S4; Wpinc and Sautter, Ano. 
Inst. Pasteur. 61, 1938, 519-526; L6pinc 
ct ah, ibid., m, 1937, 1846-1818, Mac- 
Callum and Findlay, Drit. Jour. Exp. 
Path , Si, 1940. 110-U6; Milzor, Jour. 
Inf. Dia., 70, 1942, 152-172, Rivers and 
Scott, Jour. Exp. Med., OS, 1938,416-432; 
Scott and Eiford, Brit. Jour. Exp. Pftthv, 
80, 1939, 1S2-18S; Scott and Rivers, Jour. 
Exp. Med., 65, 1936, 397-414 ; Shaugnessy 
and Zjchis, t6id., 72, 1940, 331-343; 
SmadeJ and WaJi, ihid , 75. 1940, 38(M05; 
7S, 1942, 5S1-591; Smadcl et ah, Proc. 
Soc. Exp. Bioh and Med., iO, 1939,71-73; 


S. Leglo slmulans spec. nov. From 
Latin stmufarc, to imitate, in reference to 
resemblance of this virus to the preceding 
in many respects, though not in sire or 
antigenic properties. 

Common name : Pseudo-iymphocytic 
choriomeningitis virus. 

Hosts; HQUINIDAE-'lIomosapiens 
h., man. Experimentally, also meose, 
fuinea pig, rhesus monkey; rhorioaiisa- 
lojc membrane of chick embryo. 

Induced disease In man, benign asep- 
tic lymphocytic meninettis with virus 
in cerebro'Spinal fluid; severe frontal 
headache, drowsiness, irritability, rondf- 
ing, eventual complete recovery. In 
mouse, experimentally, roughened fur, 
spontaneous tremor, hunched attitude, 
irritability, clonic movements ending 
with tome convulsions on stimulalron, 
temporary recovery from spasm rilth 
survival a few hours or instant death. 

Serological relationships : nyperim- 
mune sera for lymphocytic choriomenin- 
gitix virus are ineffectiv'e for this virus, 
and Dice versa. In man, after recovery, 

neutralixinganlibody is strongat 1 month, 

fading before 7 months. 

Immunological relationships : Mice ac- 
quire specifie resistance lf> rcinfedicn 
after cxpcrimcntfi! dise-ase; mice immune 
to lymphocytic cborionicniftgins virus or® 
eusccptible to pseuda-lymphocyticchon- 
omeningltia virus and vice versa. 

Thermal Inactivation : At 5S* C, not a 
45* C, in SO minutes. 

Filtcrability : Passes Cerkefeld V, no 
N. filter candle, Gradacof icembraoc cl 
320, not 300, millimicron overage pore 


foeter. 

tber properties: Particle disiocUr 
ulated to be not above 150 to ^ 
imicrons.fromfiltratioa experimoo^*- 
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2. legJo erehea spec, mop. From Latin 
ebeus, belonging to the Lower World. 
Common names' Choriomeningitis vi- 
is, lymphocytic choriorocningitis virns. 
Hosts: ^^URtDAE~^^ua mtis<ulus L , 
•ayorwhitc mouse. UOMI N IDAE — 
^omosopiensL ,man. CERCOPlTIIECl- 
btr — Macaca mirfatta, rhesus monkey 
Ixperimentally, also guine.i p»g, nhitc 
it; dog (nuaked), ferret (maaked), 
/cc«ca ifK?, crab-eatjnp macarnio, fiyri- 
n Lamster; chick- or inouse-emhrj’o 
erum-Tyrode solution culture , chick 
mbrjo. 

Inauaceptibk e()ccies Pig, rabbit, 
ield sole, Ixink sole, canary, ben, para- 
.cet. 

Qe<i;raplucal distribution Trance, 
i^mgland, United States. 

Induced diacMO In white mouse, mow 
/irulcnt in young titan in old individuaU , 
infection nwy take place in idero or soon 
ifter birth, some mice become camers 
ifter recovery, with lirua in organa, 
bbod, urine, and n»ral secretions, car- 
riers nrc immune to Largo mtrocercbml 
inoeuSaiion-4 of vinia, expenmcnifllly, 5 
to 12 tlnyg after intracerebral inoculation 
of susceptible mice, somnolence, photo- 
pliobi.'i, iremomof the legs, tonic spasms 
«{ miiarlcs in the hmdqu.'iTlcrs Ujxm 
stiinuhtion . re«ncry or death. In man. 
di-sca'c m.a> t»e suticlimeal at limes fw 
eliown by tlic fart that aomc supposedly 
iiornwl sera contain spccifie nntiliodfcs, 
wit all chnical e.w«i dcwfoji protccl/ng 
antilioibr^ BRaiii**! testing strains, so tl>al 
dj-jeiw^* n«iy l*c cotncwlwt nimmoner IJ»m 
ran lie' iwertaincd rcadil} , in «U rases 
lipiitcn, but in t Ik* more severe of these an 
nruien'M'pitc (noningiU<,nfterineubnln>n 
{leri'vtl of 1 1 to .1 dijs, spells of fever ex 
lending iw» king as 3 weeks, late in llie 
di«»-a.«e there nav lie n meningeal rc.vrlion 
liolhrhfneailj and 03 tok^ieaU) .Ijmjdio- 
r>te< and mine Urge mowinnelear cells 
npjie^r m the meninjiTa! n«»d«, slllioucb 
sjmptoiTLv remain l<cmgti, there maj 
tw virus m the b1,«,l from the beginning 
tif fever l»ihr end of (lie seeond week , tlie 


spinal fluid is not infective at first but 
tnay become 60 before there 13 a change in 
cell count , urine and saliva remain unin- 
fcctious. 

Transmtsuion ; In white niouw, by con- 
Uct With mice infected when j-oung, not 
with those infected when old; nasal 
mvieosa considered portal of entry. In 
wild gray mouse of the game species, ilus 
m-uaculus, by contact but less readily 
than in white mouse. Expenmcntallj’, 

bymosquha.A^^faea^plih (CVLICI- 
DAC), at 26 to 34“ C, by bedbug, Ciwiei 
itflularius (CIMIDAE), but defecation 
on site of bitten area is essential, bite 
aloncbeinginclTective. Experimentally, 
to guinea pig, by application of virus to 
normal and apparently intact skin; not 
by contamination of food or biter. 

Serological njlaiionships • Scrum of 
recovered subjects usually ncuiralirca 
choriomeningitis virus. Ilypctimmune 
scrum 13 ineffective against psendo-lym- 
phoe)Uc cbonomcnmgdis virus and hy- 
perimmune scrum for tliat virus is inef- 
fective in its turn when used with 
chonomeningiua virus Xo cross ueu- 
(rohration with St. Louis oncepluxhtU 
virus A specific soluble antigen asso- 
rwted <ju.anlitauYcly With virus in all 
hosts fixes complement in the presence 
f>f immune serum, virus does so poorly 
if at all . the nnti-solublc sulistancc anti- 
lodies 8wm to lx? indojiemicnt of virus- 
neutralizing antibodies A mlublc pro- 
tein. readily fcjisrahlo from virus, givTS 
asjwrific pwcijutin reaction with immune 
wrum. ant ibHlicseonccrned ore proliablj' 
not the vinis-ncutrolizingant»l)Odics. 

Immunok^ie.vl reUtion«hips- Inlra- 
jwnionrM injection of alnut ICO mlra- 
cerebnil Ictlial ilo^eg has Iwen found to 
proleet the while nKju.*e ngainat infection 
l»y aubserjuent intracerebral injection of 
f0,<ld0 fethftl »{««<•«. TiiC immune mouse 
dilfrra from the immune guinea pig in 
alxtHing o<» nrutra5«jncanlil«die* »ti if* 
hUxnUevcn tjw guinea pig jnay develop 
fvsistanev before antilmdies npjwar in its 
serura- Tomuiliied vaccines made from 
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Cent. f. I Abfc., Orig., 193S, 
144-148; Iguchi, Kitnsato Arch. Exp, 
Med., le, 1939, 5fr-78; OHtaky, Jour. 
Exp. Med., 7S, 1940, 133-127; Theiler, 
Science, SO, 1934, 122; Jour. Exp, Med., 
65, 1937, 70^719 ; Theiler and Gard, i6fd., 
7S, 3940, 49-67, 79-90; Young and Cum- 
berland, Am. Jour. Hyg., 37, 1943, 21fi- 
224 

5. Legio gallinae spec, nov. From 
Latin gallina, hen. 

Common names : Avian encephalomye- 
litis virus, infectious avian cncephalo- 
myelitia virus. 

Host; PHASIANIDAE-Oallus gal- 
lus (L.), chicken (embryo not suscepti- 
ble; in culture media, minced whole 
embryo in serum-Tycode solution sulBces 
to maintain virus, but embryo brain alone 
does not). 

Insusceptible species: AU tested spe- 
cies other than birds. 

Geographical distribution: United 
States. 

Induced disease: In chicken, fine or 
coarse tremors of whole body or only of 
head and neck or of legs; progressive 
ataxia, eyes dull, some loss of weight, 
weakness of legs, and progressive inco- 
ordination of leg muscles; somnolence 
precedes death, about 75 per cent die 
within 5 days of onset, 90 per cent within 
a %Yeek, the remainder showing a stag- 
gering, ataxic gait for weeks, some con- 
tinuously tremulous; recovered birds, 
however, may produce eggs well, micro- 
scopic focal collections of glia cells, 
perivascular infiltration, degeneration of 
Purkinje’s ceilsand degenerationof nerve 
cells ; foci of infiltration throughout brain 
and spinal cord , virus not detected in the 
blood of affected chickens. 

Transmission, Not through Ex- 

perimentally, by intracerebral injection. 

Serological reiationshjpa ’ Specific anti- 
serum neutralizes homologous virus but 
not the Eastern etram of equine ei^- 
nhaiitia virus, antiserum specific for the 
latter docs not neutrahre nvian ence- 
phalomyelitis virus. 


Filtcrabilitj'. Passes Eerkefeld V and 
N as well as Seitz 1 and 2 filters; also 
membranes 73 millimicrons in average 
pore diameter. 

Other properties : Survives in 50 per 
cent glycerine for at least 8S days and 
frozen for at least 6S days. Infective 
particle estimated to be 20 to 30 mini- 
microns in diameter, by filtration studies 

Literature: Jones, Science, 7S, 1933, 
331-332; Jour. Exp. Med., 69, 103-1, 781- 
798; Kligler and Olitsky, Proc. Soc. Exp 
Biol, and Med., .^5, 1040, 6S0-6S3 ; Olitsky, 
Jour. Exp. Med., 70, 1939. 565-5S2; Oiit- 
sky and Bauer, Proc. Soc. Exp. Biol, and 
Med., iS, 1 939, 634-^8 ; Van Roekel et al . 
Jour. Am. Yet. Med Assoc., 05 (N.S.4^1, 
193S, 372-375. 


6. Legio suariorum spec, noe. From 
Latin tvarius, swineherd. ^ 

Common name: Swineherds'-disessc 
virus. 

Hosts: SUIDAE-^Siis scrofa L., 
swine. IIOMJNJDAB — Homo iapient 
L., roan. Experimentally, with fever ft8 
only symptom, white rat, cat, ferret, 
mouse; perhaps Macaco mvlatla (Zun- 
mermann), rhesus monkey. 

Geographical distribution : Europe. 

Induced disease In man, a beniga 

meningitis without sequelae, somewhat 
similar to lymphocytic choriomeningitis 
in man; cell counts in spinal fluidsmay 
be aa high as 1200 to 1400 ; 4 to 7 (average 
8) days after infection, fever lasting 3 1® 
21 days (average 9); sometimes conjuw- 
tivitis, more often a reddish nwcuo- 
papillose eruption; severe sweating 
frequent; hemorrhagic tendency; hi 
in feces; recovery. Blood, urine, feces 
infectious, not spinal fluid or mucous 
excretions. Especially affecting yom 
men, not often old men or women, amons 
those having contact withswincoreni 
producing quarters, 

Tn.n.m.Kio» ; Ewref « of p.P, « '» ** 
used for manure, ore iorcrtive. 

me„tnlly,tomen,by...l.<lcrmolor.ntn> 

muscular injection. 
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\lab5e at least 1 month at 4* C, at least 
1 year in 50 per cent glycerine. 40 daya in 
0 35 per cent phenol, 1 year when dried 
Irom frozen nvitersal. Inactivated by 
0 05 per cent formalinat 4® C in 48 hours; 
by boiling in 5 minutes. 

Literature: MacCaOum cl nl . Brit. 
Jour. Exp. Path., 10. 1030, 26O-2G0. 

4. Leglo mulls spec. no». From Latin 
jnuj, mouse. 

Common names* Mousc-poliomycUUs 
virus, Thcilcr’s-discasc virus. 

Host if URIDAE — Slua miiscuius 1.,, 
white mouse 

Insusceptible Bpocios CERCO' 
PlTIIECiDAE—Maeaca mitlaila (Zim- 
mermann), rhesus monkey. 

Geographical d islribution ■ United 
Slates, Japan. Germany, Palestine ; prob- 
ably widespread wherever white mice arc 
* raised. 

Induced dircaso * In w htte mouse, 
ordinarily no obvious disease, virus oc- 
curring in feces and not txing recoverable 
from thoracic or abdominal viscera or 
head (probable source is in abdominal 
wall, virus h.-ts been recovered most 
abundinil) from intestinal eonicnis, m 
moderate amounts fivin walls of intestine 
and in smaller concentration from mcscn- 
leric lymph ghnds), occasionally, in- 
dividual mice show llaccid paralysis of 
hind nnd brain or spinal-cord sus- 
peasioiis fmm ihcsg contain the virus, 
mice inorulatcd intraccrebrally show 
fhccid pu-it) his in 7 lo more than 30 days, 
fir»i Ilk line limb, later U5u.ally in alt , the 
tail <Ji>ev iiikt become jiaralyxed, very 
yours iiwKulated mice laiy die wnboul 
fint nl.oHins taralysis, very old inocu- 
hted mire m.vy become infected wiiliout 
ahottinp obvKiuv dj«ca«!, some afTcctcd 
nvie recover and thme sliowing rcfiduol 
p.vrjUnv may Iwcomc r.amcrs of virus 
In afti'cicd, cjponn'enlally inoculalnl 
mice. Bfutr rrcniriv of jnrsbon cells of 
Anirrwr horn of »pin.vl cord, necrosis stso 
t)f i-«4Mcd pinjtlwn cclU of cerebrum. 
I/itrr. ir.arked neuronoplugia. IVrivos* 
cuUr tnrdtralMn in brun and spioal cord. 


The reciprocal of the inoubation period 
has been found approsimatcly propor- 
tiooal to the logarithm of the amount of 
virus inoculated, thus serving to measure 
the concentration of samp’es of virus. 
Old mice less susceptible tlian young. 

'Transmission. EKperimentally. by in- 
tmcercbral, inlranasal and intraperi- 
loncal inoculation. Has been found to 
persist in adult Hies, Mueca domesltca L. 
{liiUSClI>AB) and other species, as 
long 03 12 days after espcriracntnl feed- 
ing w'hercfls mouse-adapted human polio- 
myelitis virus persists only 2 days in 
ilf Ksca dometttca and not at all in some 
other species. 

Scrologicsil relationships. Sera con- 
taining antibodies to the Lansing strain 
of human poJiomychlis virus fail to pro- 
tect a^inst mouse poliomyelitis virus. 

Immunological relationships* Hecov- 
cred mice are immune to v.arious hetero- 
logous isolates or strains. Ko evidence 
of immunological relationship with virus 
of human pohomych its has been obtained, 
Awe that mice parnlyred with mouse 
poliofflyelitis virus eiioiv some resistance 
to infection with the Linsing strain of hu- 
man poliomyelitis virus, this has been 
interpreted os jiossibly no more than an 
interference phenomenon, since it seems 
to depend on oclual pa’ lysis. 

FiUcrabibly Passes Ucrkcfeld N and 
other Bcrkcfcld filters and Ctuimbcrland 
filler 

Ollier properties Viable at least 14 
months at —78* C,at least ISO d.aya in 50 
pvr cent glycerine at 2 to 4* C, Most 
stable near pll 8 0 and pll 3 3. Inac- 
tivated readily at 37* C by I per cent 
hydrogen peroxide. Particle diameter 
estimated os 0 to >3 millimicrons from 
filtration studies. Sedimentation con- 
stant. 100 lo 170 X lO"** Cm per 

see. per dyne. 

Literature B.angantIC!xwr, Am.Jour 
Ilyg. 37. 1012. 320-321. CakxCTn and 
Stevcfunn. Jour Inf. Dis., CO, 19 U, 232- 
237. Card, Jour. Lsp Med , 7f, 151Q 
W-77, Card and PcdcfMci, Science, Sf, 
1311, 433-431, CiiJemcutcr aud Ahlfcld, 
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of mbid horses or cattle. Kot by toa- 
fammation of food. In Brazil and Trini- 
dad, probably by the vampire bat, which 
has been found infected in nature. 

Serological relationships; Specific floc- 
culation of rabies virus occurs In the 
presence of immune scrum from rabbit 
or guinea pig; strains tijfler in relative 
nmounta of antigenic constituents, as 
shown by absorption tests. Comple- 
roent fixation occurs in the proscnce of 
virus and guinea-pig antiserum. Neu- 
tralizing antibodies are specific. 

Immunological relationships : Virus ex- 
posed to ultraviolet light tends to lose 1(3 
virulence before its immunizing potency. 
Passii.'C immunization eucceeda in white 
mice if antiserum Is injected intracerc- 
braily J hour before, but not 24 hours be- 
fore or 2 hours after, vims. Chloroform- 
treated vnccinca more cITcctlvc than 
phenohted vaccines, but irritative. 

Thermal inactivation: At CO to 70* C in 
35 minutes ; in brain tissues, at 45* C in 
21 hours. 

Filterability ; Passes Berkcfcld V filler. 

Other properties: Viable at least 2 
months at 5* C in hquid or dry state. In- 
fective particle between I00and240mi!li- 
microns in diameter, by filtration studies. 

Literature : Dernhopf and KligJcr, Brit. 
Jour. Exp. Path , IS, 1037,481-485; Casals, 
Jour. Exp. Med., 72, 1040, 445-451, 453- 
4C1 , Cbvell and Danka, Am. Jour. Path., 
5, 1932, 557-572, D-wson, Science, 89, 
1939, 300-301 ; Am. Jour. Path., 17, 1941, 
177-1S8, Galloway, Brit. Jour. Exp. 
Path., 15, 1934, 07-105, Goodpasture, Am. 
Jour. Hyg., J, 1925. 547-5S2j Haupt and 
Behaag, Zlschr. f. Infektionskrankh., 22, 


1921, 75-SS, 10M27; Havens and ^^ay. 
field, Jour. Inf. Dis., 60, 1932,367-376;5/, 
1032, 511-518; S2, 1933, 351-373; Ilonder- 
eon. Vet. Med., 37, 1942, 88-SD; Hodesel 
aL, Jour, E.xp, Med., 72, 1940, 437-444; 
Hoyt cl al., Jour. Inf. Dis., S9, 1936, 152 - 
158; Hurst and Paw.an, Lancet, 221, 1931 
(2), 622-028; Jour. Path, and Bact., SS, 
1932, 301-321 ; Johnson and Leach, Am 
Jour. Hyg., 52 (B), 1940, 3S-45; Kligler 
and Bernkopf, Proe, Soc. Eip. Bral, aod 
Med.. 59, 1938, 212-214; Am. Jour. Hyg.. 
55 (B), 1911, 1-8; Leach and Johnson, 
ibid., S2 (B), 1940, 74-79; Metivier, Jour. 
Comp. Path, and Thcrap., 48, 1935, 215* 
260; Pcragallo, Giorn. di battcnol. e Im- 
munol., 18, 1937, 280-200; Snyman, On- 
deretepoort Jour. Vet. Scl. and Anltn. 
Indust., 15, 1940, 9-140; VTcbstcr, Am 
Jour. Pub. Ilealtb, SC, 1936, 3207-1210; 
Jour. Exp. Med., 70, 1939, 87-106; Am. 
Jour. Ilyg., SO (B), 1939, 113-131; Web- 
stcr and Cas.als, Jour. Exp. Jfed., 71, 
1010. 719-730; 73, 1911, 601-615; 78, 1912, 
185-194; Webster and Clow, ibid, SS, 
1937, 125-131; Wyckoff, Am. Jour. Vet. 
Res., S, 1941, 84-90. 


Note; The Negri body, a ch.'^racte^ 
islic ccII-mclusioB in rabies, has been 
given the following names under the supi- 
position that it represents stages ia the 
life cycle of a protozoan uarasitc responsi- 
ble for the disease: Neurors/clea hydropho' 
biae by Calkins, Jour. C '^aneous Diseases 
including Syphilis, 25. 1 J07, 510, Encepha- 
Utozoon rabiei by ManoucHan and ^ 
Ann. Inst. Pasteur. SS, 1924. 2oS, and 
Glugea tgaaae by Uvaditi. N.cotsu and 
SchocR, Ann Inst Pasteur, 40, 19-6, lOIS 
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Serological reJatjon^hips . Seram fn>m 
recovered cases neutralizes the virus 
Immunological relationships: Specific 
tminunity foliow-s attack of the disease 
rillrnibilily Passes Ciiambctland 
filter 

GtnHS lit Fcrmldo nov. 

Viruses of the Ilabios Group, ioducit® discasea characterired by involvement of 
the nervous system only Generic name from Latln/erniide, a frightful thing 
The type and only rccognitcd epecica is Fomiido tncrorabifu gpee nov 


literature iDurandet ah, Conipt.rend. 
Acad. Sci., Paris, tOS, 1936, 830-832, 957- 
959, 1032-1<S4; Arch. Inst. Pasteur de 
Tunis, SO, 1937, 213-227 j 228-2-19, S7, 
1938,7-17. 


1 Formldo inezorabllLs spec. noa. 
From I^tin twzorahihg, imphahle 
Common name - Ilabics virus 
Hosts C/1 iV/DAC— 'Cams lamibartt 
I... dog F£L^^>/l^i— Friucali/i 
tnestie cat , F npffrjpc*, Wack^footedcat, 
F ocrcata, wild cat. IIOMIS IDAE'^ 
Homo sapiens L., man. MUSTEtt- 
JFt/’— Wony* orangirtr, jolecat SCI- 
C III D.Xn—Ocogeiurvi coprniij, ground 
sq urrel VI VEIlfilVAE — Cgnicfir 

penicdlatn, yellow mongoose (yellow 
meercal ) , Gcntllo fchna (Tlmnb ), Rciict 
cat, Ui/onax puhcrulcnli/t, simll, grey 
mo iRO<v.c , »8ur«.*nta eiirtcatle, Cape sun- 
cate or rotnmon meorMt Cattle, sheep, 
pig. liorrc . wolf Cynntoptx eftame, silver 
Jackal Phyiloitoma tuptrctliotum, vam- 
pire Irtl. lh*moiiu$ ri;/«», vampire lat, 
(ilamroUrm Irmtialit, fruit-cnt 
ing lot I.vjv’rinienlnUy, r5«» itus niv»- 
cului I» . white mou<c, /'rTomy»eu» pofio. 
n-olu* polienolm (Wngner), white footed 
mnme , tissue ciillutvs of S «r G-d-aj <(ld 
mt or moj'e-enitrryo brain, chick em- 
liT)o iall-inlois not regularly infected, 
hut Mr M n-g'ilarl) rc.aches brain of em- 
hn<> wiiIk'uI iiijurifig It .chick may hatch 
nijh lifer of 1 tfiO nr I 1000 in brain) 
C'liirkeii . mouse haw fc iPuteo ru!gant)i pi. 
genii, owl. g«io»e, stork (Cicpnia eieonjo), 
plica* *nl ifhart/igj'/uv tfjori/i HI’) 

111* jv-eplible njKrtea Iteplilrs, fish 
No maimnil i« know n to fiv insuicrjitible. 

th^-gnphiral dm rib it ion Almost 
world wide, absent only from relatively 
iwit-vtcd rtuinirirs nr conuminitics. 

Induecd dfea«e In afirr ft almift 


iDCubatioD period (generally less than ID 
d.ij'a) altered behavior, hiding, lack of 
obedience, perverted appetite leading to 
ingestion of straw, paper, earth, and other 
unaccustomed materials .excitement , un- 
provoked Inlitig (which may transmit the 
virus to new hosts), aimless wandering, 
cseess salivation, progressne iD.*ibi!ity to 
sw'flUon, alteration of bark to cliaractCTls* 
tic high pitched tone , staggering, jmeais 
of hfRd<(U3rterE tcniitng toward paralysis 
and involvement of onterior parts of the 
bi>d) , {xiralysis of lower jaw, muscular 
s|usni3, marked oiiuiciat ion, dc.ith except 
jicrliapa in rare instances In man, after 
a rrbiiicly long inculntion period <le. 
pending on site of implantation (pcrliaps 
37 to 6t days), a uniformly fatnl disease, 
cliaractcriied by altered bclinvior. in- 
rrc.vcd cvettahritty, thirsl, pharyngoaf 
epusm with progressive in.ahility to swal- 
low, lilmrcd and noisy n'spiralion, death 
m3 or 4 days after onset, with or without 
jomxytro. In sheep, increased sexual 
dvsirc, tendenej to pull wool from other 
sliccp or ihcntfehes; light butting, in- 
CTcastiu; until some ewes, after violent 
exerew. appear to faint, prostration 
skithtn I }» 4 ikiya, dralh Within 2 «hi)« 
from onset of locomovory paralysis. In 
nMU.se. exju'rimeiitalty, by intracerebral 
WMCttlitron, apathy, sluggishness, rough- 
ening of liaif, tremor, convulsions, pro». 
1 niton, lit nth, sometimes fiareid 
panlysis of hind legs before death. 

Tran-smis’ion Usually by bite of dog 
or sotne closely rcl.ited animal, ocfa- 
•wnally by bites of cats, rarely by bites 
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Litmus milk; Acid, not digested.. 

Potato : No apparent growth. 

Indole is formed. 

Nitrites produced from nitrates. 

Ammonia is produced. 

Acid from glucose, lactose, maltose, 
sucrose and starch. 

Aerobic, facultative. 

Optimum temperature 20'’C. 

Habitat: Soil. 

49 Pseudomonas traluclda Kellcrman 
et al. (Kellerman, AfcBeth Seales and 
Smith, Cent. f. Bakt., II Abt , S9, 1913, 
37; Cellulomonas tralucida Bergcy et al., 
Manual Ist ed., 1923, 163 ) From Latin, 
clear, transparent. 

Hods 0.6 by 1 2 microns. Motile with 
one or two polar flagella. Gram-oegativc. 

Gelatin stab: No liquefaction. 

Agar slant: Scant, grayish growth. 

Broth* Turbid. 

Litmus milk: Acid. 

Potato: No growth. 

Indole not formed. 

Nitrites produced from nitrates. 

Ammonia not produced 

Acid from glucose, maltose, lactose, 
sucrose, starch, glycerol and mannitol. 

Aerobic, facultative. 

Optimum temperature 20'’C. 

Habitat: Soil. 

50 Pseudomonas mlra McBeth. (Mc- 
Beth, Soil Science, J, 1916, 437; Cellu- 
lomonas mtra Bergey et al., Manual, Ist 
ed., 1923, 185.) From Latin, mtrus, won- 
derful, extraordinary. 

Hods : 0 4 by 1 6 microns. Motile with 
a single polar flagellum. Gram-negative. 

Gelatin stab: Good growth. No lique- 
faction. 

Agar colonies: Circular, convex, gray- 
ish-white, granular, lacerate 

Agar slant: Moderate, flat, grayish- 
white, somewhat iridescent. 

Broth: Turbid. 

Litmus milk: Alkaline. 

Potato Moderate, grayish-white. 

Indole not formed. 


Nitrites produced from riitrates. 

Ammonia is produced. 

Acid from glucose, maltose, lactose, 
sucrose, starch, glycerol and mannitol. 

Aerobic, facultative. 

Optimum temperature 20*C. 

PLibitat: Soil, 

51. Pseudomonas Undnerl IGuyver 
and Iloppenbrouwers. (Lindner, 50 Ju- 
bilaumsber. Westpreuss. Bot.-Zool. 
Vereins, 1928, 253; Termobacterium mo- 
bile Lindner, Atlas d. Mifcrosk. Grundl. 
d. Garungsk., 3 Aufl., 2, 1928, Taf. 68; 
Kluyver and Hoppenbrouwers, Arch. f. 
Mikrobiol., £, 1931, 259; Achromobacter 
mobile Klusrver and Hoppenbrouwers, 
ibid., 258; not Pseudomonas mobiUs 
hHgula, Syst. d. Bakt., S, 1900, 923.) 
Named for Lindner, the German baoteri- 
olc^ist who first studied this organism. 

Short rods 1.4 to 2.0 by 4 0 to 5 0 mi- 
crons. Occurring singly, in pairs and 
short chains. Motile with a single polar 
flagellum. Gram-negative. 

Peptone gelatin; Poor growth. 

Peptone agar: Poor growth. 

Wort agar: White, round, raised colo- 
nies, I mm. in diameter. Good growth 
Still better where 2 per cent sucrose, or 
yeast extract with sucrose is added. 
Chalk added to neutralize acid. 

Broth : Poor growth in peptone or yeast 
extract broth unless sugars are added. 

Carbon dioxide, ethyl alcohol and some 
lactic acid produced from glucose and 
fructose, but not from mannose. May 
or may not ferment sucrose. May pro- 
duce as much as 10 per cent alcohol- 

Catalase produced. 

Anaerobic, facultative. 

Optimum temperature 30®C. 

Distinctive character: The fermenta- 
tion resembles the alcoholic fermentation 
produced by yeasts. 

Source: Isolated from the fermenting 
sap (pulque) of Agave americana in 

Mexico. 

Habitat. Fermenting plant juices in 
tropical countries (Mexico). 
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FAJIILY IV. CHAItONACEAE FAH. KOV. 

Mfuses of the Yellow -Fever Group, inducmg diseases mwnly characterized by fever 
and necrosis of tissues in the absence of obvious macule, papule, or vesicle formation 
or of conspicuous mvolvemcnt of nerve cells. 

Key to the genera of famtly Cbarooaceae. 

I Viruses of the Typical Ycllow-Fevor Group. 

Genus I. Charon, p 1265. 
n Viruses of the InflucTisa Group 

Gertus II Tarpejo, p 126S. 

III. Virxiseaof the llog-Cholcra Group 
Genua III. Torlor, p 1275. 


Genus I. Chatoa^cR nof. 

Viruses of the Typical YelIow-rc\cr Croup, inducing diseases mainly cbaracleritcd 
by acute non-contagioua feier Vectors dipterous insects, so far as known. Geneno 
name from Latin CAaron, fcrrym-in of the I/iner \Yorld 
The type species is CAaren rro^ius spec r<or 


Key (0 Ike sprcifs a/ genus Charon. 

I Vccton mosquitoes 


1 . CAoron notiKitus* 


II Vectors unknoTva, perhaps mosquiioes 

2 CAaroniaffia 


1. Charon evagatus spec. nor. Frunt 
IaUh craj^jr, to spread abroad 
Common n-omc Vcllon-fcicr virus 
Hosts Jf0^f I A' / DA E—lloma sapiens 
1. , man. Experimentally , ftlsw Girta- 
pitAfcws ronrnlii* Ogilby, C. aethxops, 
.\fftcnn guenon (sy njptomWs), CV«o 
c<(/us rorgufiJu* iKcrr), coil.arod tn.iiiga 
licy; Mu» viuseulus L., mou«e, Mtetoiu* 
agrtsht, lieW sole, eutgeins L , 

red aiiuirn'l, .t/ocora mvlotM {Zimmer 
nuinnt, r}>csuH monkey , .tfocncu* 

Indnn cnj«n monkey, tf cynoifisiigHs , 
M spftiofii* ,t'rinn<fu»euro}>fieus. lirdp* 
liog, (lollue getUuf <1../, cliicken tJed 
cmntl, U’fgp'iieUx nguu, npniti 
fnl" t 

In^u'crptiWi- sj,* ci> 1 * t ai, lern't. ril» 
till. nl , IVifflv* flufopiy, pditeti liftfii 
»{ef. .I/W«'wv» eylraiirus, nojil nik*, 
FcoU’inyt glaTiolus, IwnV vule; pipmn. 
canary , inpistrcllc Inl , (Virrk/njf pun- 
bmniti. pnjrhcd fst , «k<, pnt. 

Ctn'graptiird di^tnhulkin Tnpieiiln- 


gtons in general, ea{)cclally Central and 
South America, West Indies, West 
Africa, nnti-mosquito campaigns have 
tended to eradicate ycllon-fcver virus 
from ports of its former range. 

Induced disease In iruvn, mild cases 
may occur, especially m n.vtn cs w here the 
disease » endemic, bui lu Furopcans 
generally sudden fever without marked 
iliangc in pulrc rate after a 3 to 6-iIay' 
incubation period, severe fronlal hcad- 
ftchc, |>3tas in the loin and legv and epi- 
pwtrtc pain , gmdual decrca'n? in lem- 
liemtiin* l« O'* or W’ 1', weakening of 
pulse ond skiwing of lic.-irt beat m the 
nli-ence of fiirllicr teinjienilure clwnges; 
jaundice, dju-cLillj in sclerae, often in 
skin, ftlbutnen m urirw, later bile-piK- 
meniBalsci present , henw>rt!iap-a frequent 
«*«peewlly III alimentary canaf; fatty amf 
necrotic clwnce* in the h\er; acute 
degewralionof renal jnrrncjij rna,spJrnir 
congestion; de.ath may occur in the early 
■cute stale, hut i« nvm* likelv alvnit the 
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filth or sixth day; relapses may occur 
until 2 or 3 weeks after onset; case mor- 
tality varies from 10 to 00 per coat in 
diiTerent epidemics, A transitory im- 
munity due to transfer of eerum anti- 
bodies through the placenta protects 
offspring of immune mothers for a sliort 
time. 

Transmission ; By mosquitoes^ Aedet 
aejrypft L., Aides Icvcoceiaemus (D. 
and S,), I/aemoffogies caprieenu Lutz 
iCULICIDAE), The mosquito Aides 
aegypti becomes infective, after feeding 
on a suitable virus source, in 4 days at 
37° C, 5 days at 36° C, 6 days at 3i° C, 8 
days at 25.1° C, 9 to H days at 23.4° C, 
38 days at 23° C, .and 36, not 30, days at 
18° C; virus in head, thorax, and ab- 
domen before bites are infective; no 
evidence of transmission of virus through 
eggs to offspring or to lartTic eating in- 
fected adults. Experi mentally, also by 
Aides seapularts {ItonJani}, A.fiuviatths 
(Luta), A. lutccccphalus, A. apuo-an- 


yellowish eosin, I^SOsodiumoIcate,! :200 
liquor eresolis cotnposilus] viable after 
30-minute exposure at 30* C to 1 ; 75 W 
mercuric chloride, 1:160 phenol, 1:1500 
hexylresorelnol, 1:150 sodium oleate. 
Sedimentation constsnt between IS and 
30 X lO"** cm per sec, pier dyne. Viable 
in 50 per cent glycerine at 2 to4°Cfor5S, 
not for 100, days; in mouse brain at — S*C 
for 160 days. Viability may be lost on 
simple drying but retained if drying is 
carried on in vacuo over a desiccatiog 
agent. 

Strains : Distinctive strains have hfra 
isolated. One, to which much study has 
been given, differs from the typical vis* 
cerotropic strain by pjossesslog marled 
neuMtropie or pantropic characteristics. 

Literature* Bauer and Hughes, Am. 
Jour. Ifyg,, 2J, 1935, lOI-IlG; Bauer and 
Mahaffy, i6id., JS, 1930, 155-174; 175- 
195; Bugher and Oast-Galvis, tbitf., 

1944, 5S-C6; Bugher et ah, ibid., S$, 1944, 
16-51; Davis, jhid., 16, 3932, 163-176) 


nulatus (CULICIDAE). Experimen- 
tally, by feeding, to ^facac<l mufolfa and 
Cereoptikeevs acihops ; by rubbing in- 
fected blood into intact and uoshaved 
skin of monkeys. 

Serological relationships Compiement- 
fixation and precipitating antibodies arc 
specific. 

Immunological relationships : A specific 
immunity develops after an attack of the 
disease or after vaccination with virus 
grown in media containing tissuesof chick 
embryo minus head and spinal cord. 

Thermal inactivation * At 65 to 60° C, 
not at 50* C, in 10 minutes 

Filterability • Passes membranes of 55, 
and to some extent membranes of 60, 
millimicron average pore diameter. 
Passes Berkefeld V and N, as well as 
Chamberland F, filters- 

Other properties: Particle estimated 
from filtration data to have a diameter of 
17 to 28 nillimtcrons ; by ultntcentrilu^- 
tion data, 19 miHimicrons. Inactivated 
or inhibited by 30-mi nutc exposure to 
1;15 formalin, 1.6 ethyl alcohol; I.'SOO 


Davis and Shannon, ibid., 31, 1930, 335- 
344, Davis et ah, Jour. E.tp. Med., W, 
1933, 211-228; Findlay, Jour. Path. 
Bad., SS, 1034, 1-d; Lancet, SS7, 1934 
(2). 983-9SS; Findlay and Clarke, lour. 
Path, and Bact„ 40, 1935, 55-W; Fmdby 
and MacCalJum, Brit. Jour. E.vp. Path-, 


W, 1938. 384-388; Jour. Path, and Bact., 
49, 1939, 53-61; Findlay and blackenilt, 
fold., 45, 1930, 205-203; Findlay and 
Stern, fold., Jfi, 1935, 311-318; Fo* 
Cabral, Am. Jour. IJyg., 37, 1943, 93-120; 
Frobisher, Am. Jour. Hyg-, il> 19^^' 
320j 35, 1931, 585-613; 14, 1931. 147-148: 
IS, 193S, S54-S74; Gcodpoature, Am. 
Jour. Path., 5, 19S2, 137-150; Has^d^ 
Deutach. med. Wochnschr., 60 , 193 « 
983-9SS; Hudson. Am. Jour. Estb., h 
1928, 395-430; Klotz and Simpson, mia-i 
5. 1927, 4S3-48S; Laemmert 
eatcM, Jour. lot. Ms,, 7S, 

Uoyd ct al., Am. Jour. f 

323-344 ; Trans. Boy. Soc. Trop. Med. a 
Hre*. S9, 1936, 481-529; Mahaffy ct a*.. 
Am. Jour. Hyg., 11. ms, 
and Bauer, Jour. Exp. Med., 71, U 
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705-717 ; Ramficy, Am. Jour. Ilj’g , iS, 
1031, 120-163; Sawyer, t&td.. £S, 1557, 
221-231 ; Shannon ct al , Science, tS 
1938, UO-lll; Smith and Thctler, Jour. 
Exp, Med., es, 1937, 601-SOS; Smithet al , 
Am Jour. Trop. Med., 78, 1038. 437-4C3, 
Soper and De Andrade. Am. Jour . 
78, 1033, 5SS-6I7; Soper el al , »6>d., 78, 
1933, 555-587; 19, 1931. M9-5CC, S7, 1938. 
351-303, Slcfanopoula and IVaAsermann, 
Bull. Soc Talh. Exot , ft? , 1933, S57-559 , 
Stokes et a!., Am. Jour. Trap. ISlcd., 8 
192S, 103-1 W, Theikr, Am. Trop. Mod 
and Parasit., 84. 1930, 219-272, Thcilcr 
and Smith, Jour. Exp Med , GS, 1937, 
7C7-780, 787-SOO, Whitman, Jhid.. fifi, 
1937, 133-143. 

2 . Charott valUs «p«. nor. From La- 
tin raiht, x-allcy. 

Common name RiftVaUcyfcvorvtrus 
Hosts I10MlSlDAB—}!cmctapt(n» 
h., man. /lOr/DAC— Wo* (OMriis L. 
cow; Oris nrifs L , sheep, Copra hr<u* 
L, Roat nxjwfimcntoify, also Sciwrus 
earoLficnsis, grey squirrel , ferret , Cnee- 
tux duroius, Roldcn hamster; Apodemuf 
tpjratieus, wood fnou.se, Mterotus agretlif 
field vole,,Vu$cardinm acellannriut, dor- 
mo'^se, nil, mouse, Macaca tnulalla, M. 
iruj, Crbus falutllut', C. cArptopus; 
llapalf joeeAui; II penieilfoto*, Certv- 
pitAeeus calf jfncAuj (sympiomlcss) , Crp- 
thrixfliuf pfitas Isjmptomlcss); Crrce- 
cfhus /ufifpnosHS (symplomtc's) , chick 
ctnhrjo m T> rode ‘s solution, chorioallan 
toie membrane of chick embrjo 

In«uflccplih!c sjx’CM's Iforsc, pig 

Gcographiral diHribulion Untish J-vl 
Afrira, 

Induced disease In nan. Iwnign dix- 
r.vp, after 5i to 6 iLiyg, ngorfi, pains in 
Isick. fcicr for 12 to 30 tiours, followed bj 
rceoicry, with l»erxistcncc of acquired 
Immune txuliea as long a« 4 to 5 years 
after Infection In el,eep (Ixmtw), dull- 
wee, rapid mpiratKin, tcrllAi»ORnddeatlt 
in a few l»our» or a chronic coqree, f«al 
wertwia in liicr. In cltorwilUololc 
tnembrwne of chick embryxi, experimen- 


tally, areas of hyperplasia and of necrosis ; 
connective tissue inflamed nearby; liver 
of embryo laotlled with necrotic areas. 

Transmission : Not fay contacts, ^^os- 
quito, Taeniorkynchtisbrcvipaipii (CUL- 
ICrDAE), suspected as possible vector. 

Sctoli^tca) relat lonships Antisera for 
psittacosis, dengue fever, and gandfiy’ 
fftvcr viruses fail to protect npamst infec- 
iwn with Rift Valley fevpr virus. Spe- 
cific neutralizing antibody in mtraperi- 
Joncally neutral mixture with Rift VaJley 
fercr virus may be dissociated bo as to 
free virus by direct dilution in KiUnc 
solutions, by inlranasal inoculation, or by 
cmjiloymenl of a emaH dose, all methods 
proUably implying a diluliou effect. 

Immunological relationships: Xo cross 
immunity mth yellow-fever or dengue- 
fever viruses. If Rift Valley fever virus 
IS inocuhlcd into rfictus monkey eitRul- 
tmcouslj With ycllow-fcvcr virus, the 
animal tends to l<c protected against 
death from yellow fever (Inlctfcronce 
effect I, hut onc-dxy earlier inoculation 
of Rifl Valley fever virus docs not 
protect 

Thcrm.’tl inactivation At 56* C in 40, 
not CO, imnute*. 

FiUenibiltly • Passes Ecrkcfcld V, K, 
«a<l W fillers; passes Cliamberhnd 
l.>, To, loiandocensionall) Ln fillers, 
pttsee membranes ISO millimicrons in 
average pore diameter freely, 90 milli- 
microns with dilhculty, 70 millimicrons 
not at all 

Other properties Viable at least S 
inontlis ftl 4* C, more Hum 4 weeks dry in 
liver tissue?, 6 montfi,? in J per cent 
carlKihc acid at 4* C IJi.-imcter of ia- 
feettve particle OBlimatcd from riUmlion 
studica to J*e between 23 and 35 milh'- 
microns. 

Strains A neurotropic strain im- 
munizes Kmlmwitliout producingobvious 
lElncrs. if given sulieutaneously 

latcrature Rronm and Findlay, Brit. 
Jour n*p I’rtth . H, 193.3, 179-181; 
I>«ibne 3 ct al . Jour. Path, and Rvcl., 
H. 1031, 515-579; FindUy, Trans. Roy. 
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Soc. Trop. ^Icd. and Ilyg., ^5, 1932, 229- 
266; SS, 1032, JS7-3€0; JGl-lSS; Brit 
Jour. Exp. Path., /7, 1036, 89-101; Find- 
lay nnd MacCaUum, Jour. Path, and 
44 . 1937, ‘!05-42}; Findlay and 
RfachcnzJo, Brit. Jour. Exp. Path., J7, 
1930, 411— 147; Findlay ct al., »6id., 17, 
1936, 431-441 ; Francis and Magitl, Jour. 
Exp. Med., 02, 1935, 433-448; Horning 


and Findlay, Jour. Hoy. Jhcr. Soc., 
1934, 9-17; Mackenzie, Jour. Path, and 
Bact., 57, 1933, 75-79; 40, 1935, 65-73; 
Mackenzie et nl, Brit. Jour. Exp. Path., 
17, 1930, 352-361 ; Saddington, Proc. Soc, 
Exp. Biol, and Med., SI, 1934, G93-C94; 
Schwentkerand Rivers, Jour. Exp. Med , 
60, 1931, 305-313. 


Oenua II. Tarpela gen. nov. 

Viruses of the Influenza Group, inducing diseases characterized principally by 
invofvement of the respiratory tract. Generic name from Latin Tarpeia, name of a 
Roman maiden ■who treacherously opened a citadel to on enemy. 

The type species is Tarpeia alpha spec. noe. 


Key to the apectes of penus Tarpeia. 

I. Infecting man princip.aJ}y. 

1. Tarpeia alpha. 

2. Tarpeia beta, 

3. Tarpeia preinena. 

n. Affecting feline species. 

4. Tarpeia felis 

nr. AfTectlng domestic cattle (calves). 

5. rorpeia ritufoc. 

IV. Affecting canine species. 

6. Tarpeia cania. 

7. Tarpeia vutpis. 

V, Affecting ferrets. 

8. Tarpeia wVerroe. 

VI. Affecting domestic fowl. 

9. Tarpeia avium. 


1 . Tarpeia alpha spec. nov. From first 
letter of Greek alphabet 

Common name Influenza A virus; 
swine filtrate-disease virus. 

Hosts ; flOMINIDA E—IIomo sapiens 
L., man SUIDAE—Sna scrofa L., do- 
mestic swine. Experimentally, also fer- 
ret, mouse, Mocaews »rws, hedgehog, 
rabbit (inapparent infection), guinea pig 
(inapparent infection), rat (inapparent 
infection); Mustela sibtrica Mdnc-Ed- 
wards, Chinese mink; Scxurolamtua da~ 
ffidianus Milne-Edwards, David's squir- 
rel, chick embryo (some strains produce 
visible lesions at 36.5” C on chonoallan- 
toic membrane); minced ch»ck embryo 
in Tyrodc's solution. 


Insusceptible species ; 
cettieeps eantgertus HoneJl, Chekiang 
squirrel; Eutamtas asiatieus senescens 
Miller, chipmunk. 

Gei^apbicaldiriribution.-lVorld-i^J®- 

Induced disease: In man, headache, 
dizziness, with shivering and muscular 
pains ; rise of temperature on (he 
day, sometimes with fall on the third sfi 
elevation again later; often complies e 
by bronchitis and bwachopneumonn, 
hemorrhagic and edematous lobular con- 
sciidation in lungs; virus most easily 
recoverable from nasophary^ngefi n^asn- 
ings, but also from nasal secretions ana 
lunga. In fitidne, virus alone 
onlfa mild malady (fiiUatc disease), 
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in the presence of Uacmophtlus infiuemac 
suts a 8e\ere malady occurs under both 
natural and experimental conditions; it 
inTOlves fever, cough, and prostration; 
many infected animals die. Lungft'orms, 
.ifctaJlronffylus flonjotus and Chotro- 
stronsj/ius pHcfendoffe/us {META- 
STliOKaVUDAE), from infected 
B\K ino harbor virus at least 2 years, living 
meantime m earHiTiorma, such as Alfoto- 
bpphoTo caltQinofa (ItVilBRIClDAE), 
which are etiten eventually by swine. 
Tlie Bw me are ref factory to viral infection 
during M.ay, June, July, and August, but 
the liisoaiic maj' 1x5 invoked later by 
eueccfisuc intramuscular injections of 
f/oemopAifui jnfiutnioc »«« or other 
ptmiult, such as feeding cmhrionaled 
.Iscnnsova In infectcdawine.virusoe- 
curs in turbinates, tracheal exu<Lite9,and 
liiiiKs, not 111 spleen, liver, Mdncy. 
ineseiitcnc 1) inpli nodes, brain, blood, of 
itiiuxNaofeuloR Xcutmhsingnntibodied 
uptMUiT Ixtcr (?tli to lOlluKy) in the mtW 
filtrate iii«caso tlian in t)pical swine in- 
fluenza, in which they apjiear ai«ut the 
Gth to tho ?th day, maximum titer on 
llth to 27lh day. Kxpenmentally in 
mou^e, not contagious ax in swnne and 
tK)i drjjrtident on the coexistence of n 
t«w.tomlcma}Vi«ent ,dcatb<i( epithelium 
of rf«piraiory and terminal broneluoIcH, 
»-,implctr epithelial dcsfji»mation,dil.xta 
1 uu) of hniiiehioles, cniiapxe of aUeoh, >n 
heaiurg. wHlcspn’a<l epithelial prohfcni- 
Hon Kxjwnmcntallj in ferret, iwmI 
emie n[«th>. hch of njipctilc, {wJlor of 
luw, lanahlc cntarrlial syniptotcts, tii 
Mciiic eljisc of ih«cn.»e, nccixKixof rrspim 
:or> • |uili''hum of (lxmI miieoiix mcni 
t<rnu'-, with clisr|iM(iuition of sujsTfirnJ 
cell* exuditicm into nir jsvxviRes and 
mft.inim.xtor> n-xrtion m ihc snbmiKxwti . 
n-jinir follows. t«-cmniiiK on the Clh «L*y 
nficr infection and l■rClrmulg cs»rntuH> 
cmi'Icte «i iltc end of I inonili, nfirr 
rr-oim ilic ferret i« immune fw 3 
nK>nih« or nmre with »iil>*cfiu'‘nl w.xnine 
-<f re«i*iaijre, euloetjurni tuticutaneous 
iti>w\iLxiv>iix tvf \ itiis reeiorc urvinunUy. 


Traosmission : Presumably by drop- 
lets; foresample between cages of ferrets 
as elose as S feet apart, even to levels 3 
f«et higher than cage of diseased individ- 
uals, ExperlmentaHy, from washings of 
hamnn throats to ferret, inouse, chick 
embryo {by amniotie route and to allan- 
toic membrane) ; in mice, by contact and 
by inhalation of fine droplets. 

Serological relationships ; Keulraliring 
antibodies common in human sera from 
individuals above JO years of age; rarer 
in sera from jxning children ; strongly ef- 
fective for homologous, weak for hetero- 
logous, virus in toitvslcsecnV sera. Solu- 
ble complement -fixing antigen of snine 
Btram has components in common with 
antigens of huRun strains {PUS and W8}. 
Complement fixation best JO to 14 days 
after onset in man. Inactivating capa- 
city of nax.xl secretions proportional to 
lexel of neutrriViting antibodies in blood. 
Agglutination of red cells by influentn 
virus IS inhibited quantitatively by 
siiecific anti«crum. 

Immunological relationships. Sjxieific 
immunisation of ferrets, without obvious 
dtsca«c, ocrurs ns a result of inlranaiial 
inoeuJalion of rgg-pasMEc influenza virus 
il<at IS not iransmiftsible from ferret to 
ferret In m«e, immunjiing dose is 
ihrectly pniporlionai to degree of induced 
imnmmr} , immunity to the strain u,xed 
»n icnmuntcation is more effertive in gen- 
eral tfwn tl«t to heleroJogoux lanKtcs of 
»hc virus 

Fillerafuhtj Posse* llcrkercld V filter. 

Other propertwa P.vrtirle tiie esti- 
iiwtivf n* tJI to 12f) mdliinirrons by filitn- 
tKin vtcidies, M) lo W mdlimicroM fiy 
iillRireiitnfiiR-ition (K,** 72t X ItT** 

cm per see per dyne), electron miejo- 
graph* ehow bean or Kidnej -slmped 
iwrtiete».<»r round particle* with central 
iU-u«o vjxa , awraging 77 .ft imllimicrons in 
di-imeter laacin-aied by oleic, bnobr 
and liftolemr acul* witliout low of Jm- 
mumting abiluj . In.nctiinteii |jy ultra- 
xinJet radiation 

Jateraturc Andrewc* and Cloxcr, 
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Brit. Jour. Exp, Path., SB, 194J, 9M7; 
Andrcwes et al,, tbjd., /fi, 1935, 660^; 
Burnet, ibid., i7, 193G, 282-293; 18 , 
1937, 37-^3; 31, 1940, 147-153; Aualral. 
Jour. Exp. Biol, and Med. Sci., 14, 1936, 
241-246; iff, 1941, S5-44, 2S1-290; Eaton, 
Jour. Bact., Sff, 1940, 229-341 ; Eaton and 
Pearson, Jour, Exp. Med., 7i, 1940. 
635-013; Eaton and Rickard, Am. Jour. 
Hyg., SS, (B), 1941, 23-35; Elford et al., 
Brit. Jour. Exp. Path., 17, 1C66, Sl-53; 
Francis, Science, 80, 1934, 457-459;Jour. 
Exp. Med., Off, 1939, 283-300; Fmncig 
and Magill, Science, 55, 1935, 353-354; 
Brit. Jour. Exp. Path., 19, 1938, 281-293; 
Francis and Shape, Jour. Exp. Med., 6$, 
1939, 645-653; Francis and Stuart-HarrJs, 
i6td., 68, 1D38, 789-802; Francis et ai., 
Am. Jour. Hyg-, 57, 1943, 294-300; Hirst, 
Jour. Exp. Med., 7S, 1942, 49-64; Hirst 
et al., thfd., 7S, 3912, 495-511 ; Proc. Soc. 
E-xp. Biol, and Med., 50, 1942, 129-133; 

• " ■ ^ f— - 


Dis., 69, 1941, 27S-28{;TanE. Brit. Jour 
Exp, Path., Iff, 293S, 179-183 ; Taylor, (A. 
R.), et al., Jour. Immunol., Virus Res. 
and Exp. Chemother., 47, 1943, 261-282; 
Taylor, (R. M.), et al., Am. Jour. Hyg.' 
5/, <B), 1940, 36-45; Jour, Inf Dis., 6S, 
1941, 90-96; Weils and Brown, Am. Jour. 
Hyg., Bl 1936, 407-423. 

2. Tarpeia beta spec. nor. From sec- 
ond letter of Greek alpfiabct. 


L.. 


1942, 338-353; Leunette and Horsfall, 
Jour. Exp. Mod., 75, 1941, 

Looali et al , Jour Inf. Dis., 72, 1943, 
142-153; Lush and Burnet, Austral. 
Jour Exp- Biol and Med. Scj., /S, 1937, 
376-3S3; Magiil and Francis, Brit. Jour 
Exp. Path , iff, 1938, 273-2S4; A'igg ct 
.al , Am. Jour. Hyg..?-? (0), mi, I3S-J47; 
Orcutt and Shope, Jour. Exp. RIed., 82, 
193.1, 823-828; Rosenbusch and Shope, 
ibtd., 89, 1939, 499-505; Shope, t6Kf., fff, 
1934, 201-211 ; 82, 1933, 561-572, 64, 1936, 
57-61; 67, 1938, 739-74$, 74. 1041, 41-47, 
49-68; 77, 1943, 111-126, 127-138; Shope 
and Francis, ibid., 84, 1936, 791-SOl; 
Smillie, Am. Jour. Hj'g , 11, 1930, 392- 
398; Smith et al., Lancet, 225, 1933 (S), 
66-68, Brit. Jour, Exp Path . 16, 1935, 
291-302; Smorodvntseff and Ostrovskaya, 
Jour. Path, and Bact., 44, 1037, 559-566; 
Stock and Francis, Jour. Exp. Med-, 7/, 
1040. 661-681 ; Stray^, Jour. Path, and 


roourc, chick embryo. 

Geographical distribution; United 
States, England. 

Induced disease; In man, eubchmea! 
disease or one resembling that jaduccof by 
influenza A virus. In chick embryo, cx* 
perimenlaBy, virus iocreases in enlodcr* 
mal ceils lining allantoic cavity. 

Serological relationships; Not neutral- 
ized by antiserum to influenza A virus. 
Specific ncutnUieatk>n and complement- 
fixation reactions. Rapidly adsorbed by 
mrmaJ chicken-blood red cells (95 per 
cent \n 15 minutes), released in 4 houM 
essentially completely; the procete is 
then repeatable with fresh red cells. 

Other properties : Particle circular or 
bean-shaped in outline, with average di* 
aioster of 97.3 mijlimjcrons in electron 
miertgraphs ; of 99,8 miHinucrons bj 
centrifugation studies. 

L« terature • Burnet, Austral. Jour. Ezp. 
Biol. and ^^ed. Sci., 19, lOtl, 

Francis, Science, 93, 1919, 405-tOS; Vmc. 
Soc. Exp. Biol, and Med., 4S, f , 

803; Hirst, Jour. Exp. Med., 76, W-. 
195-209; Lush et ah, Brit. Jour. i^*P' 
Pixth., S3, 1941. 302-364; Niggct ah. A®- 
Jour. Hyg., SS, 1042, 205-284;Sharpcl ah. 
Jour. Imrounoh, Virus Rea. and P- 
Clhcmothcr., 48, 1944, 129-153. 

a. Tarpeia premens *pec. Erom 

. ■. in«. 

' . ...... ■apfr«* 
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L., nian. Expetiirientally, also chimpan- 
roc, chick cmbrjo. 

Goographical dislributioD : Wor3d*Tvide 
except in conditions of isolation of enuiil 
comtnuniliGS 

Induced disease In man, incubation 
period about 48 boura ; miid malady ; run- 
ning nose in Si per cent of eases, obstruc- 
tion of nostrils in 44 per cent, sudden 
onset in 37 per cent, cough in 31 per cent, 
headache in 19 per cent, eore throat in 14 
per cent, fever in 13 per cent, iaflamma- 
tion of eyes in 12 per cent} changes in 
w eat her, especially during a norm season, 
predispose to the disease, no correlation 
beinccn susceptibility and outdeor ocr- 
cise, exposure to fresh air while sleeping, 
eye color, adenotonsiUectomy, or sue of 
frontal sinus. Incidence invcrscfy pro- 
portional to daily hours of sunshine and 
atmospheric tcmjwrature. Fitness (de- 
fined by speed el oxygen replacement} 
correlated with relative freedom from 
colds Effect of rest during disease fav- 
orable, rciitictng complications, length of 
fetcr, duration of illness, and period off 
duty 

Immunological relationships : After at- 
tacK. specific immunity for about 7 nerks 
(minimum period 23 days) . then cxpoaiire 
to chilling may cause a relapse, but an 
irolftird community lends to lose the 
X iru9 during the rtfrsetory period 

rillcrabiiity Passes Pcrkcfcld V and 
\Y as well as Sciti fiUcTS. 

Other projiertics Viable at least 13 
days at ice box tcnuwrature, anacrobi- 
callj . at IfMii 4 months froxen nnd dried 
tn taevo Gum acacia (ends to stnbiiirc 
virus iH chick^mbryo tissue medium 

Ijtcrature DociieS cl al , Jour. Exp 
Med . C3. 1036. fiS9-679 . DouU ct at , 
Am Jour H>g . IS, 1931, 4G9-I77, /7. 
1933. Cnfifcr, tl>4 , tS. 1M>. 

771-7S3, te. J932, 233-210. Jour 

Jnf Dix . 61. 1933. (‘O-tOS, <;s,lafei imd 
DouiJ.Am Jour Jlyg . fS. 1933.7l2-72fi. 
lUde Mid Chapman, itid , !C, 193<, ll6- 
133, KneeLxmJ tl oh. Proc S.W. Esp 
Utol and Med . 65, J93C, 213-215, U 


Blanc and Welborn, Am. Jour, Hyg., S4, 
1936, 19-24; Locke, Jour. Inf. Dis., 60, 
1937, 106-112; Long and DoulUProc. Boc. 
Exp, Biol, and Med., S8, 1930, 53-55' 
Ktaoghan and Smiley, Am. Jour. Ilyg., 9 
1929,466-172; Noble and Brainard, Jour. 
Cact.. S9, 1935, 407-409, Palmer, Am. 
Jour, Hyg., 16, 1932, 221-232, Paul and 
Freese, thid , 17, 1935. 517-635; Shibley 
et ah. Jour. Am. Med. Assoc., 9S, 1930, 
1553-1556; Smiley, Am. Jour. Iljg., 6, 
1926, (52i-62C, 0, 1929, 477-479. 

4. Taipda fells spec. nor. From Latin 
feUs, cat 

Common name ■ reline-dtslemper 
virus. 

Hosta . FCLf D AE— Fclis coins L., do- 
mestic cat . F. pardus, leopard ; F. tt^rina, 
Amcman tiger cat, F. auralo, Africatt 
tiger cat; F. plamceps, rusty tiger cat; 
F. marmorata, marbled cat; F. caracal, 
earani) lynx; F. pardahs, ocelot; lion, 
tiger, puma relatncly imusccptlblo. 

Instuceptiblc species Man, dog, ferret, 
mongcotc, rabbit, rat, mouse, guinea pig. 

Induced disease In domestic cat, 
coughing, sneering, running eyes and 
Dose, nithscro user purulent eonjuneiivl- 
tis. or diarrhea and xomillng, fever to 
103 or lOa” F; loss of appetite, general 
weakness, morlalily high, especially 
among jxrung indixiduals, death usually 
occur* on the lOth to the 12lh day, in 
c-xlTcme eases, Ivowcxcr, as early os the 
9eh or as bte os the 35ih d.ay , catarrhal 
congestion m same part of the gastro- 
intestinal tract is typical, this ranges 
from a few email patches in the ileum 
to iQx-oUcmcnt of the nholc arrull intes- 
tine and parts of the Urge intestine or 
stomach and esophagus, often enlarge- 
ment ond congestion of abdominal lymph 
glaRd.x, enl.xrgcmcnt of spleen, pleurisy, 
and pentonitis 

nitcrability Jkoses FerVcteld K and 
Cliaml'orlaTiil I., fillers. 

Trarisnu-sirm lly tomitc s. 

Immunological rehiionshipx: Recov- 
ered eaisif'cciEically itntrmnc. 
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Other properties: Viable at least 3 
weeks in 50 per cent glycerine; attcnu' 
ated or killed by drying at room tempera- 
ture, but some immunization is reported 
if dried virus is injected. 

Literature; Balling, Vet. Record, /5, 
1935, 283-289; Findlay, Vet. Jour., 55, 
1933, 17-20; Kindle and Findlay, Jour. 
Comp. Path, and Thcrap., 45, 1932, 11-26? 
Verge and Cristoforoni, Oompt. rend, 
Soc. Biol., Paris, 99, 1928, 312-314. 

5. Tarpela vitulae epee. nov. From 
Latin vt(vh, coK'-calf. 

Common name : Pncumoenterifcis virus 

Hosts : BOVIDAE — Bos lauriea Z,., do- 
mestic cattle. Experimentally, also 
MVRIBAE—Um mweWw L., mouse. 

Geographical distribution : United 
States. 

Induced disease: In CtUtle (calves), 
after incubation period of 2 to 4 days, 
fever increasing rapidly to 40 or 41® C 
and lasting 3 to 5 days ; usually after first 
day of fever, diarrhea with feces soft, 
yellow, voluminous, fetid in odor, occa- 
sionally blood-tinged or fluid; diarrhea 
is followed by pneumonia and recovery 
after disappearance of fever; c.atarrhal 
enteritis and a bronchopneumonia usually 
confined to the anterior lobes of the lungs 
underlie the symptoms, no inclusion 
bodies in cells of affected tissues. 
Transmission. By pen contacts with 
infected calves. Experimentally, by in- 


Common name; Csnine-dfstcrnpef 

virus. 

Hosts; CAl:ilDAE — Con/# /amUJarh 
L., dog; Vvlpes sp,, fox. MUSTEU- 
ferret. 

Insusceptible species: JIan, rabbit, 
guinea pig, white rat, cat. 

Geographical distribution : Widespread 
throughout tfie world. 

Induced disease ; In dog, after 4 days 
from time of i nfection , fever and a natery 
discharge from the eyes and nose, some- 
times inconspicuous but often profuse; 
usually diarrhea and wasting followed by- 
recovery or, exceptionally, death. Virus 
p.'isscs from the respiratory tract through 
the blood stream to its favored sites in 
vascular cndotheKum and cells of the 
reticulo-endothclial system. Kuclear is- 
elusions are found in Jj ver cells, hronchbl 
epithelial cells, gland ularccHsoftheetom- 
ach and intestine, and bile-duct epithe- 
lial cells; there are also cytoplasmic 
inclusions in bile-duct epithelial cells. 

Transmission : By contact. Probably 
by air-borne droplets. No arthropod 
vector is xecognired. 

Immunological relationships: Dead- 
vaccine treatment foUo^icd by living- 
virus treatment produces a lasting itn- 
munity. Virus inactivated by phot®- 
dynamic effect in 2 mm layer of 1 :50,000 
or I :I00,000 methylene blue, exposed 30 
minutes at 20 cm from 100 candle-power 
lamp, still immunizes. Vaccine may be 


tranasal inoculation of calves, using »n- 
ocula prepared from lungs of infected 
mice. 

Serological relationships ■ Recovered 
animals develop neutralixing antibodies. 

Immunological relationships ; A specific 
resistance to reinfection is conferred by 
an attack of the disease, 

FilterabiUty : Passes Berkefeld N filler. 

Literature: Baker, Cornell Vet., S3, 
1942, 202-204 ; Jour. Exp. RIed 75, 1943, 
435-446. 

6. Tarpela canis $pec. nop. From Iia- 
tin cams, dog. 


dried. 

Filterabilily Passes Chamborlind U 
and Mandler filters. 

Otlicr properties ■ Wiablc in liver tissue 
at 10* C for 35, not 85, days; in glyfcriop- 
saline solution at 10® C, C7 d-u^ though 
deteriorated. In vacuum-dried liver tis- 
sue, at 10® C, 90 days. If dried from 
frozen state, virus is viable lo 
least 430 days at 7® C. 
nitrOEOnotfcasfSWd-iyso!? O. 
in 25 per cent sterile horse serum at — 

C more than <®3 days- , 

LUemture Compt. rend. Acad. 

Scl, Foris, m 1905. 6S5K90; Dalldorf, 
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Jour. Exp. Mca., W, 1030, 10-27, De 
Monbrcun, Am. Jour. Palli , 15, 193T, 
187-212; Dunkin and Laidlaw, Jour. 
Comp. Path, and Therap., SS, 1926, 201— 
212. 213-221; Green and Evans, Ara. 
Jour. Ilyg., 29 (B). 1930, 73-87; LaitUaw 
and Dunkin, Jour. Cornp Path, and 
Therap., S9, 1926, 222-230; 1028. 1-17, 

200-2^, Pcrdrau and Todd, 
lOM, 78-SO, Siedcntopt and Green, Jour. 
Inf Dix., 7i, 1012, 25.3-250; WTiaiton and 
Wharton, Am Jour. Ilyg., (9, 1934, 
180-210 

7. Tarpela vulpls »pee. nor. Prom 
Latin I'Mipej, fox. 

Common aimc Fot .encephalitis x-irus 
Uoxta C4A’/i)AE~VuJp«*ap .silver 
fox n\penmentftlly,a!«oi«ome,Wt not 
all. does, enj-ote. 

lntu»ecpttble species Gray fo\, mioW, 
ferret, sheep, laboratory rabbit. 

Gcograplnefll dfxlributwn Vnttcl 
Stales 

Induced disease. In f<»s. after 2 <Laye 
from tune of tn/eeiioo, J<i« of apjiettte. 
slifttkt luisal dtscltarge; convulsions uith 
i*nrlv death or hypcfcxcitabihtj, blind 
K'dktng letharg) , flaccfdorspiwtic parol- 
vsH. nuKPiilar tmtching, {rorfulnesa. 
«cahncsx. cnm.a and death, iruiny nwn* 
foxei liecomc infcrted in epizootics tKan 
shorv obvious disease, eome Ix'ing aytnp- 
tnmJo«s orricpi, 12 to 20 prr cent fatnh 
tics ituiV !« espcricjiccd anxmg young 
foxes on ranches, 3 lo 0 per cent amonc 
adults Intranuclear inclusions in itisru 
hr endot hell'll rcJJi cspcciaP) in ecrrbnl 
endoilielium. wimelimes m hepatic cells 
and riiduticlnJ cells of h\cr and kidney , 
tio tntrapjtoptutmic inrhisions, mhis iii 
l,eart bl<»Hl spleen, and bmn , in earners, 
\trus IS lirhexrd to persist in focal lesioiw 
in upper rcspiratorj' t«c{, Esperirnen 
tally »t> sii*rrpiibie «lop«. sometime* 
coryin. di»rUarge (com eye* and f>«ise 
often puniiefit. enmfnOflJy fit* of excite 
nicnt, cn:tv». death, rccoxcfj rare.cclla- 
lar mrdtrsitwn in lt.e central nervous sjn. 
icRi. fiK-al f(ccm«<« o{ the h»rr, sppcifir 


intianuclear inclusions in cells of the 
vascular endothelium, meningeal cells, 
reticuIoHjndothclium, hepatic ceffs, and 
occjisionally in cort’cal cells of the 
adrenal. 

Tranatnission . Experimentally, by akin 
8ca.nhcation, intramuscular injection, in- 
trapcntoneal injection, inoculation of 
cisterna, inlratestieular injection, inocu- 
lation of n.ssal cavity; not by corne-al 
scarilication. 

Immunological rciationships : Injec- 
tions of this virus afford no immunity to 
suliscquent infection by canine distemper 
vims. 

FilteralnUty : Passes Betlefe! d N filter. 
Other propertiea ; Viable in 50 fier cent 
glycerine for several years, in earenss for 
several days. 

Literature Ilarloii and Green, Am. 
Jour Hjg., 57, 1943, 21-36, Green, Proc. 
Soc. Exp. Biol, and Med., tS, 1926, 677- 
GTS, Am. Jour. 3Iyg,. /J, JWI, 201-223; 
Green and Dewey, Proc. Soc, Exp. BioI. 
and Med.. 27, 1029. 12!>-130} Green and 
Evans. .\m Jour. llys-. 29 (B), I9S9, 
73-S7, Green and ShilhnRer, i&td., JB, 
1031. 3G2-.391, Green et ah, iWd., Jt, 
1030. 103-129, 14, 1931, .3&VS7S: IB, 1983, 
402-481 . fP, 1931, 343-301 , ft, 1935, S66- 
3RS, n, 193C. 57-70, I.ur,s.s. Am. Jour. 
Path . tS, IfltO, 739-TGO. 

8 TarpeU tlverrae spec nor. From 
I.A<in rirm-ff, ferret. 

Oimmon n.sme Ferret -distemper 
virus 

Host If VSTKLfOA E — \tufhl(tfuro. 
(erret 

Inausccptililc species Ik>K. moure, rat, 
guinea pig. rabbit . 

ttfograpbicftl distrdiutmu L’mted 
States. 

Induced difcsse In ferret, fever to 
405 or 106* F, Ictliargy. Io«8of appetite, 
vonjuwtivuis vciihexuihite chwing eyes, 
••oroeltme* a punitanl nasal discharge, 
weight loMSRwU, sneezing rare, difficulty 
*n breathing, death 14 to CG ibjg after 
iw*culat»H (sxcrage 20 tfayg), sometime* 
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preceded by convulsions and other nerv- 
ous signs ; fatality rate 70 to 100 per cent. 

Transmission: By cage contacts. By 
feeding. Experimentally by intranasal, 
subcutaneous, or intradermal inoculation. 

Immunological relationships: In im- 
munized animals, no cross immunity with 
canine distemper virus nor with human 
influenza virus. 

Thermal inactivation: At 60“ C in 30 
minutes. 

FillcrabUity : Passes Berkefeld N filter. 

Other properties : Viable at least 3, but 
not 5, months in 50 per cent neutral gly- 
cerine ; at least 4 months when frozen and 
dried in vacuo. 

Literature : Slanctz and Smetana, Jour. 
Exp. Med., 06, 1937, 053-566; Spooner, 
Jour. Hyg., S8, 1938, 79-89. 

0, Tarpeia avium spec, nou. From 
Latin ares, fowl of the air. 

Common names : Laryngotracheitis 
virus; also known as infectious laryn- 
Sotracheitts virus and as infectious bron- 
chitis virus. 

Hosts : PffASJANIDAE-Gallusffah 
lu9 (h.), chicken. Experimentally, also 
PHASIANlDAE-^pheasantiFi hybrid 
betw’Cen male Bingneck pheasant and 
female bantam chicken; chorioallantoic 
membrane of developing chicken embryo 


respiratory tract for some time (a period 
of 467 days has been recorded) ; virus b 
not found on eggs during an outbreak ia 
a flock, but is always in trachea of an 
affected bird; intranuclear inefusions in 
tracheal lesions ; virus has special affinity 
for mucous membrane of eye, nostril, 
larynx, trachea, cloaca, and bursa of 
Fabricius; usually affects more than half 
the birds in a flock, with a mortality oI 6 
to 60 per cent (averaging between 10 and 
20 per cent). 

Transmission; By contacts. Experi- 
mentally, by intrabursal injection {in 
bursa of Fabricius) or by rubbing the 
mucous membrane in the dorsal region of 
the outer or proctodeal part of the cloaca 
with a small cotton swab moistened with 
a suspension of virus. 

Serological relationships: Scrum from 
recovered fowl neutralizes virus; dilution 
tends to reactivate neutralized virus. 

Immunological relationships; Experi- 
mental infection of cloaca and bum of 
Fabricius, especially in 2 to 4-montb'Cl(i 
birds, Immunizes against infeetios by 
subsequent traebea) inoculation. 

Thermal inactivation ; At 5.5.6* C in 10 
to 15 minutes ; at CO* C in 2 to 3 minutes? 
at 75* C in } t^* i minuto; all tests with 
virus in the presence of tracheal exudate. 
Fillerability; Passes Berkefeld V and 


(with macroscopic lesions on membrane 
as a result of proliferative and necrotic 
changes) ; turkey embryo 

Insusceptible species : Guinea fowl (no 
evidence of disease on inoculation) jwbitc 
rat, guinea pig, rabbit ; embryos of pigeon, 
guinea fowl, and duck. 

Geographical distribution • United 
States, Canada, Australia. 


loss oi app.-i.iv.-, 

both eyes, respiratory distress, hemor- 
rhagic and mucous exudate in lumen of 
trachea and occasionally m the bronchi ; 
death as a result of asphyxiation or, more 
often, recovery, recovered birds occa- 
sionally carry the virus in the upper 


N fillers. 

Strains : A Victorian strain has been re- 
ported as of low virulence for foirfs. 

Other properties; Luctivated in 5 per 
Cent phenol in 1 minute ; in 3 per ceot 
cresol compound in i minute ; in I {«r cent 
sodium hydroxide in i minute. Viable lo 
tracheal fluid in dark for 75, not 1 10, dal’s? 
in light for 6, not 7, hours; in buffer solu- 
tion at pH 7.4 for 131 days? nt 4 lo 10 C 
in dark for at least 217 days ; in dried slate 
for at feast 601 (hya. Viable m dead 
body at 37* C for 22. not 44, 
to 23* C for JO, not IS. days? at •» ^ 


for 30, not 60. days. 

Utcrature: Beach, Science, Vm 
3-634; Jour. Exp. Med., 

5; Joox. Inf. Dis., 51, 1935, J33-135, 
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52. Pseudomonas membranofonals 
(Zobell and AJIcn) ZobcII. {AchromO' 
hacter me?nbranoformis Zobell and Allen, 
Jour. Bact., SO, 1035, 2-16, Zobell, Jour 
Bact., 4$, 1943, 45) From Batin mem- 
brana, membrane, and forma having the 
form of. 

Bods : 0 9 to 1 .2 by 3.5 to 4 8 microns, 
occurring singly and in pairs. Alolile 
'rith lophotrichous flagella Encapsu- 
lated. Gram-negative 

Gelatin stab: Growth filiform, best at 
lop, Tvith slow crateriforra liquefaction 

Agar colonies: Circular, 1 0 to 25 mm, 
with crinkled surface. 

Agar slant: Moderate, beaded, raised 
growth. Membranous consistency Be- 
wraea browned with ago. 

Broth * Slight turbidity, flocculent sedi- 
ment, film of growth on walls of test tube 

Milk: No growth. 

Potato: No growth, 

Indolo not formed. 

Nitrites not produced from nitrates. 

No KtS produced. 

Acid but not gas from glucose, sucrose, 
dettrin and mannitol. No acid from 
lactose or xylose. 

No diastatie action. 

Gplimum temperature 20® to 25*C. 

Aerobic. 

Source : Sea water 

Habitat: Sea water. 

53. Pseudomonas marlnogluttnosa 
(Zobell and Allen) Zobell, (Achromo- 
iceter maTtnoglaitnasus Zobell and Allen. 
Jour. Bact , SO, 1935, 240; Zobell, Jour, 
Pact, 46,' 1943, 45). From Latin 

pertaining to the sea, and 
Slulinoius, full of glue, sticky 

Short rods . 0.7 to 1.0 by 1.8 to 2.4 m- 
crons, rvith rounded ends, occurring 
in pairs and in clumps. Motile 
"■'th polar flagella Staining granular. 


pigment. 

Agar tolonies: Round with concentric 


circles and crinkled radial lines, 1.5 to 
60 mm in diameter. No pigment. 

Agar slant* Moderate, filiform, flat 
Butyrous consistency. 

Broth : Moderate clouding, marked 
ring, adherent film of growth on test tube 
null, and flaky sediment. 

Milk: No growth. 

Potato; No growth. 

Indole not formed. 

Nitrites not produced from nitrates. 
Hydrogen sulfide and ammonia pro- 
duced from Baeto-tryptone. 

Acid but not gas from xylose and de-x- 
trin. No acid from glucose, lactose, 
sucrose and mannitol. 

Starch is hydrolyzed. 

Optimum temperature 20* to 25®C. 
Aerobic, facultative 
Source. Sea water. 

Habitat: Sea water. 

54. Pseudemofiss gelatlca (Gran) 
Bergey et al [Bacillus gelalicus Gran, 
Bergena Museums Aarbog, 1902, 14; 
Bactertum gilalteum Lundestad, Cent, 
f. Bakt., ir Abt., 76, 1923, 328; Bergey 
et at , Manual, 3rd ed , 1930, 175.) From 
French, like gelatin 
Rods, with rounded ends, 0.6 to 1.2 by 
1 2 to 26 microns, occurring singly, in 
pairs, and sometimes in short chains. 
Motile. Gram-negative. 

Fish-gelatin colonies: Circular, trans- 
parent, glistening, becoming browm’sh in 
color. 

Fish-gelatin stab: Liquefaction infun- 
dibuliform, with greenish color. 

Sea-weed agar colonics. Circular, flat, 
entire, gh'stcning, reddish-brown center 
with grayish-white periphery. Lique- 
fied. 

Rsh-agar slant: Flat, transparent 
streak, with undulate margin, reddish- 
brown. 

Brotb. Turbid with flocculcnt pellicle, 
and greenish-yellow sediment. 

Indole not formed. 

Nitrites arc produced from nitmtes. 
Starch hydrolyzed. 
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H) minceti swine testicle on solid serum- 
agar and on rgg membrane, increase being 
Hmited to the living tissues from the 
BWinc and furnishinK inoculum active in 
amounts na small na 10~* ml. 

Tmnsmisaion: Ily feeding. Thmugh 
air contamination. Ilarcly by contact. 
ICxpenmcntally, by subcutaHCous injec- 
tion. Urine Ijighly infective. Virus in 
blood and all tissues early in disease. 

Serological rehtionships; Immune 
serum affords passive protection. 

Thermal inactivation: At 55® C in 30 
minutes j at 60® C in 10 minutes. At 72* 
C in 1 hour in dried blood. 

FillerablHly : Pns&cs Bcrkefeld fdter. 

Other proiHjrtica: ^^ab(e in bfood in 
rool, dark place ut least 6 ye.ars. 

Literature. Do Keek et nl., Oiider- 
stepoort Jour. Vet. Scl. .and Anim. In- 
dust., t4, 19t0. 3l-93j Ucckc. Cent. f. 
Hakl., I Abt., Ofig., ffC, 1032, 517-520; 
Montgomery, Jour. Comp. Path, and 
Therap ,54, 1921, 159-191 ; nbhfcr. Arch. 
Ticrboilk., es, 1930, 345-372, 430-IG2; 
64, 1931, 124-143, TenDrooefc, jour. Lvp. 
Med.. 74, 1941, 427-132. 

2. Tortor bovis spec. nor. From I^itin 
60s, cow. 


tion; fever highest at 5lh or Cth day of 
disease, then temperature drops to normal 
or subnormal and diarrhea begins ; murde 
dry, co.at staring, hair dull, skin moist in 
7»rtg; twitching of superficial nmseies, 
grinding of teeth, arching of back, glairy 
discharge from nose, redness of mucous 
membranes; restlessness increases, diar- 
rhea Ijccomcs severe mth fetid, blood- 
stained or blackish liquid discharges; 
tt-wikncss, drooping of cars, occasional 
yawning, coldness of extremities: occa- 
sionally excitement precedes weakness; 
skin may become red and moist, shotneg 
protul)Oranccs and vesicles, with matted 
hair; later wrinkling and scab formafiou; 
conjunctiva red, eyclitU swollen, fears 
flowing, followed by mucous, then puru- 
lent, discljargc; sometimes a cough 
develops nnd respirations become rapid; 
red spots inside mouth develop into ero- 
sions or ulcers, often confluent ; pregoaat 
animals often abort; ruUk of cows de- 
creases, sometimes becoming yellow sod 
iratcry. Death is sometimes early (1 to 
2 days after first iwimfestatfons of dis- 
ease), more often dekayed (4 to 7 days); 
sometimes animals live 2 or 3 weeks or 
longer. Disease miidcrand more chroaie 
w here enzootic ; morbidity to 300 per ceat 


Common names Cattlc-pbguc virus, 
virus of pcstis bovina, rumlerpcst virus, 
Rinderpest virus. 

Hosts • JiOVJOAE — Bos iaurus L., do- 
mestic cattle; 8W me, buffalo, zebu cattle, 
sheep, goat, camel, deer. Koedoe, eland, 
bushbuck, duiker, nnd other antelopes. 

Insusceptible species' Man, -solipeds, 
carnivora. 

Geogropliic.al distribution - Widespread 
over Asia and the Asiatic islands. At 
times in Western Europe. Enzootlcnlly 
in Turkey. Periodically in Korth Africa, 
especially in Egypt ; at times throughout 
Africa. Not in North America. At 
times in South America, Australia (sup- 
pressed quickly). 

Induced disease • In domestic cattle, 
after 3 to 9 days, febrile re.actjon, nestJeas- 
ness, loss of appetite, ccssationof nimina- 


ond mortality to 96 per cent in newareas. 
Rccox'ercd antmalB show a lasting, sterile 

mmunity. Urine, feces, nasal and lach- 
rymal discliaigcs, sweat .aqueous humour, 
cerebrospinal fluid, lymph, emuhiona of 
viscera and muscles, and blood are infec- 
tiw during the course »•{ the dSsesse.- 
Transmission . By o.ntsct, even'duriBg 
prodromal period ; by tontaminated food, 
troughs, or other articles. No inaect 


etor is known. 

[mmunological relationships - One ai- 
:k confers a lasting immunity, ewp 
ely, B'hcn a mild scMod attocl^ W 
:ur. A ralt Imm a diseased motlttt 
y bo resalaot if pregnancy "as far 
ranted nhen lire disease 


candle, n'ith diflicnily* 
Oilier properties : Ilcniains 


infeclircat 
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Beach et al , Poultry Science, iS, 1934, 
21S-220; Beaudettc and Hudson, Science, 
7e, 1932, 31 ; Jour. Am. Vet. Med. Aesoc., 
8S {N.S. 35), 1933, 4CCM7G; 95, 1939, 333- 
M9; Brandly, iMd., 8S (N.S. 4/>, 1936. 
5.87-599; Jour, Inf. Dis„ 57. 1035, 201- 
205; Brandly and Buahneli, Poultry 
Science, 15, 1931, 212-217; Burnet, Brit. 
Jour. Etp. Path., 3S, 1931, 52-55, Joar. 
Exp. .^rcd., 53, 1936, 6S5-701 ; Burnet and 
Poicy, Austral Jour. Exp. Biol, and Med. 
Sci , 19, 1911, 235-210, Cibba, Jour. .\m. 
Vet Med. .Vssoe., 81, (N.S 54), 1932. 
C51-C51, Massachusetts Agr. Exp. Sta., 


Bull. 295. 1933, ibid., Bull. 511, 1934; 
HiizahAirela!., Poultry Science, iO, 3951, 
375-3S2; Hudson and Bcaudette, Science, 
76, 1932, 31; Cornell Vet., S3, 1932, 70-74; 
Kernohan, California Agr. Exp. Sta., 
BuU.494, 1930, 3-22; Jour. Am. Vet. hfed. 
Assoc., 7S (N.S. 51), 1931, 553-555; 
Komarov and Bcaudette, Poultry Sci- 
ence, 1 1, 1932, 335-358; May and Tittsler, 
Jour.Am V'et. Med. Assoc., 67, (N S SO), 
1925, 229-Sl , Schalm and Beach, Jour. 
Inf. Dis, 66, 1035, 210-223; Seitried, 
Jour. Exp. Med., S4, fWl, 817-826. 


Oenus HI. Totlor gat. not/. 

Viruses of the Hog-Cholera Croup inducing diseases charactensed by involvement 


of many tissues. Gene ric name from Latin 
The type species U Porlorruu spec. nor. 

Kvj io species 

f In mammals. 

A. Infecting sttIqo. 

B Infecting cattle. 

C Infecting the horse. 


r> Infecting ebeep 
E. Infecting cal 
ff In 6ir*b 


1. Tortor sals tpec. nor. From Lniin 
*us, hog. 

Common niitnc# Ilog-clrtlcra \irus. 
sninr fc'rr ipinis 

lloxi St'IO.M', — Sua serp/a L, do- 
in''8tie sMtie Wartljog (symptomless 
earner). 

In^uaeejiUhlc tpetiM. r>OR. cat, cow, 
h-rnw. dmtej , sheep, toat. rabbit, i^iRca 
piR, n'iou.«e, rat, lien, duek, ptgron 

tic'>Craphjral liiflribution uni 

vtrsal in pig breeding eounine*, espe 


forior, tormentor. 


of genus Tortor. 


1. Torta $' I 

2. Torlor tons. 

3. Tortor (quorum 

4. Tortor eqv & , 

6. Tcrloreru. 

C. Tortor /<f is 

7. Tcrtorgntli, 

8. Tartar JuTtns 

cially in Europe, the British Isles, North 
end South America. 

Itiduecd disease In ewine. after intra- 
muscular »n;rct>on, incre3.'cd tempera- 
lure and prostration « ithin 2) to 3 days ; 
later lymph nodes enlargrd, pomctlmea 
hcmorrhaRic , hemorrliagrs under capsule 
of Lidnejt. Virus may remain In blood 
«f cecoiered pigs tot JO months. Ac- 
quired ittimuniiy is lasting, but moet 
lutundiy infected aninwls die in neniy 
infected Virus Las Ijeeti cultured 
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Literature: Alexander, Onderstepoort 
Jour. Vet. Sci. and Anim. Jndust., 4, 
1035, 291-322, 323-348, 340-377, 379-3SS; 
7, 1936, IMG; tl, 1938, 9-10; Alexander 
and DuToit, S, 1931, 37&*391; 

Alexander and Mason, ibid., 16, J9», 
19-32; Alexander ct nl., ibid., 7, 1936, 
17-30; DuToit ct al., tlnd., 1, 1933,21-21, 
25-50; nexininp:, in Animal Diaeaaea in 
South Africa, Central Nett's Agency, 
Limited, South Africa, S, 1932, 516-538; 
M'Fadycan, Jour. Comp. Path, and 
Therap., JS, 1000, 1-20; #3. 1910, 27-33, 
325-32S; Nicschulz and DuToit, Onder- 
stepoort Jour. Vet. Med. and Anim, 
Indust., S, 1937, 213-26S; Poison, ibid,, 
i6, 19-11, 33-50, 61-66; Nature, 148, 1911, 
593-591} Tbeiler, Dcutsch. tierSrztl. 
Wochcnschr., 0, 1901, 201-203, 221-226, 
233-237, 211-212; Peport for 1905-190Cof 
the Govt. Veterinary Bacteriologist, 
Transvaal Dept, Agr., 1907, 160-162; 
Jour, Comp. Path, and Thcrap., es, 1910, 
315-32S. 

4. Tortorequaespcc. ttotf. Froml^tin 
equa, m-tro. 

Common name . Mare -abortion virus. 
Hosts: EQVIDAE — Equvn caboWu* 
L., horse. ExperimentaNy, also Syrian 
bamstc-T (newborn); tissues of human 
placenta grafted on the cbonoaJIantois of 
the chick embryo. 

Insusceptible species; Chieken (em- 
bryo ; no observed susceptibility). 

Induced disease. In horse, small, mul- 
tiple, grayish white areas of necrosis in 
the livers of aborted fetuses, acidophilic 
intranuclear inclusions in hepatic cells 
around these foci, in epithelial cells of 
bile ducts, and in bronchwl epithelium, 
petechial hemorrhages m the heart, 
spleen, aad Jungs; excess fluid in the 
thoracic cavity. 

Transmission: By contact. By Imng 
m contaminated stalls. 

Literature ; Anderson and Goodpasture, 
.\m. Jour- Path, J8, 1942, 555-S61; 
Dimock, Jour. Am. Vet. Med. Assoc., 9S, 
194.0, 665-668; Dimock and Edwards, 
Cornell Vei., se, 1938, 231-240} Goodpas- 


tufc and Anderson, Am. Jour. Path., IS 
1042, 563-575; Hupbauer, MQnch. Tier’ 
firztl. Wchnschr., 8S, 193S, 37-5S; Miess- 
ner and Harms, Deutsche TierSiitl. 
Wchnschr., 4S, 1938, 745-748, 


5, Tortor ovJs spec. noa. From laVm 
ovis, sheep. 

Common name: Blue-tongue virus 

Hosts: BOVIDAE — Ovis aries t., 
aheep; Bos taurus L., cattle. 

Geographical distribution: South 
Africa, 

Induced disease : Both sheep sad cattle 
nuy carry’ the virus at times without 
obvious mantfestations of disease or there 
may be severe manifestations. la sheep, 
experimentally, diffuse hyperemia of 
buccal mucosa, especially of hpa; thea 
pctechiae and ecchymoses followed by 
excoriations and necrosis of the mucous 


membrane, especially on lips, tongue, 
iuaidc of cheeks, dental pad, gums, mus- 
zlc, and external nares; somelimM deep 
seated necrotic ulcers on tongue de- 
veloping from the more ususl superficial 
necrotic process; mucoid discha^ from 
nostrils, becoming muco-hemorrhape; 
commonly frothing at the mouth in early 
stages of the disease ; frequently rzddet- 
ing of akin of lips and nose; rarely whole 
skin becomes flushed and wool is shed;, 


often Sttcliing of vulva with necrotic 
changes on borders and petechiae in 
mucosa; tongue sometimea swollen ; lanie- 
ness common and severe; recovery or 
death. In cattle, ederra of lips a»d 
tongue; hyperemia of oral mucosa; mul- 
tiple hemorrhages in skin, lips, nju<»w 
merobrnneof the lips, tongue, dental pad. 


;ibl 

i 


buccal cavity, small intestine, mj'ocar- 
iium, epicardium, and endocardium, less 
'requentiy in the trachea, nasal canty. 
>ladder, urethra, pulmonary artery, and 
jleura, localired necrotic areas followed 
,y ulceration on lips, gums, the 
vtd, tongue, mucous membrane of t 
umen, pylorus of the stomach, and the 
xlernal nares ; scattered skin lesions 
eddemns, slight exudation, crushng, 
loughing of crusts and hair togeth , 
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least 2 weeks at 0* C «n virulent blood, 
less than 2 days in hides dried in direct 
sunlight, 3 days in contaminated wool, as 
long as 12 days in meat ; is iftactivalrd by 
glycerine, bile, chloroform, formalin, and 
2 i>er cent phenol , i^ virulent at least 25 
dajs in body of leech, Ilimdo boyntont 
IVhartOft {IlIRUDIDAE), fed on tack 
animal- 

literature : Boynton, Philippine Agr. 
Kcv.. 10, 1917, 410-433, Daubney, Jour. 
Comp I^th and Thcrap., I92S, 22^ 
21S. 263-297, Hornby, tlid , 41, 192S, J7- 
21; PfaS, Onderstepoort dour Vet. Sci 
andAnim Indust.. H. 1925. 263-330; Iff, 
1910, 175-1&1; Wcalon, Jour Am Vet. 
Med. Assoc., ffff (N S. Iff), 1921, 337-350. 

3 Tottof equorum spec, not From 
Latin e^KKs, Imnc 

Common names riorsc-sickncss virus, 
African horse eickncsi tirus, virus of 
pcstis cquoruro, virus of pordesickte. 
tlrusof &utli African Pfcrdcsterbe. 

Hosts P!QV I DAE’-KqiiM* raballut 
L., liorw, perlups /-' ar»«r« L . donkej 
EspenmentflUj , CA S WAE—Can\» 
/(jnidiona 1. , dog CM VltOAK — Com 
(L ). guinea pig .If VRlIlAE 
ncirictgicvt (irrAlclienl.nilifand 
nlbinomt .mou'c.Angwmg'iii , Vos/owy* 
rowefto. mullin»mm.nte mouse, ToUra 
lobtnf'ilii, gerbillo , elnrk embrjo (but no 
iirus in luirlied ehiekl Muteand tebm 

irJalnelv 

ln»u«fept»hle Bj'eriPS ItOM tX tOAE 

- tlnino tapirnt 1. , man. LKTOflt 
!)Af-~ ^Iryclolaguscuntrulut (I, l.rabiot 
<r«c>l>*orieiJ div.w) 

C>c<>Rr*ipliiraJ «h*tribuli'>n Mrira. ei» 
j>ecialh III o'-uinl rrgKui* «ml tiver 
villry* 

IfKfuwl fn the lx»7?e, four 

Ijprs of are rrct«gnire{| lIor«e- 

»irkw«^ frier, prodmjii.il fieruHl 5ta2S 
day*, hm- of l«slj lcfn[>eratune to KC* F 
in 1 to .7 dii*. nifh return to mnR.lI 
lemperatwn* in another <ls> «r tan. 
• •riirtinn* I >•« of Bpiiriui-, rt-dnrw4 of 
iimjiitsrtixn Ut*»r>d t’fenhing. and ne 


celerated pulse; recovery prompt. Dun- 
kop or acute pulmonary horse-sickness, 
prodromsl period of 3 fo 5 days, severe 
dyspnea, fever, coughing, frothing at 
aostrils, fever to lOG* P, breathing rate 
to£0a minute, nostrils dilated, head and 
neck extended, cars drooping, sweating, 
progressive ireakness; often fatal. DA- 
kop, or cardiac form of bors6-sjchRCS%, 
prodromal period 5 to 21 days, fever 
develops slowly, lasts long; edematous 
sueHings of head and neck, syniptoma of 
cardiac dyspnea, aometimcs blood spots 
on conjunctiva, mucous membranes of 
mouth and longue bluish, restlessness; 
sometimes fatal outcome. Mixed form 
of horse-siekness, combining features of 
pulmoiwry and cardiac types. Horses 
recovering from natural infections arc 
know n as “salted” and possess heightened 
resistance to the disease. 

Trarwm)s»ion Xot by contact. Mos' 
quitocs and biting flies have been sus* 
pected as vectors E\pcnmentBUy, by 
intravenous or subcutaneous inidction. 

flctologiral fchtionsliips Scrokigfeally 
•listinpnshahlc etrams cvisl 

Immunological relationships Immun- 
ity to Itoniolc'gooi strain coniplcto after 
an attack (lioree then ktiown ns “Kahod” 
for tliat etrajn), but iinmimity to hetero- 
logous stmini incomplete. Antibodies 
absent from young at birth but m high in 
Uter as m dim williin SO fmurs, preaum- 
iWj from eolost ml nulk; declining gradu* 
nHyover a jieriod of alxiul 6 months. 

Thcrnuil inactivation - At 57.5 to CO* C 
in to mmuien. 

rdtentbfhly Passes iWkefeld, Cluuu. 
Wrlvml K, and Beat EK filters. 

OtlwT properties Vivblo dr)' at le.-wt 
15 tiwntlM! BVable in alLiHnc i>olution8 
{»« pll I0>, tinstablc in acid (beyond pif 
60). Serum s-iUnc solution* prrfcraWe 
to saline rohniou* for storage. Particle 
dwmetcr detetmined as W to 60 rmlU- 
microns ffQmilbmiepofis) byfiUra- 

turn metbuls, 15 t tniUimirmii.* b> ren- 
tnfrtging IVtisily 1,35 gm {kt ml. 
i,«icWrric p.int at p1l I y. 
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and bcck shade, drooping of wings and 
tail; eyes closed or partly closed; some 
dyspnea; in some cases, edema of head 
and neck; in laic stages, sometimes 
cyanosis of comb and skm; staggering, 
twitching, or spasms; fever may disap* 
pear and Icmporaturo become subnormal 
before death; recovery in about 30 per 
Cent of all cases; linear and punctiform 
hemorrhages throughout body. 

Transmission ;3fcthod of natural trans* 
mission unknown. The fowl louse, Coni- 
oides dissimilis {PlIlLOPTEnttiAE), 
lias been suspected ns vector (Alaggiora 
and Tombolato, Hcndiconli, Accademia 
delle Scienze dcll’lnstituto di Rologna, 
n.8. 27, 1923,. 200-203). Experimentally, 
by subcutaneous, intramuscular, ami 
intravenous Inicction. 

Serological relationships: Specific neu- 
tralizing antiserum docs not react with 


068H>79; Burnet and Ferry, BrU, Jour. 
Exp. Path., 15, 1934, 5Q-C4; Centaani, 
Cent. f. Bakt., I Abt., Grig., SI, 1902, 
145-152, 182-201; Elford and Todd, Brit. 
Jour. Exp. Path., 14, 1933, 240-240; 
Findlay and Mackenzie, ibid., 18, 1937, 
14G-155, 258-264; Findlay et ah. Jour. 
Path.and Cact.,45, 1937, 5S9-590;Upine 
Compt. rend. Soc. Biol,, Paris, ISl, J9J6, 
500-510; Mackenzie and Findlay, Brit. 
Jour. Exp. Path,, 18, 1937, 135-145, 
Kieschulz ami Bog, Cent. f. Bakt., I Abt., 
Orig.. fSl, 1934, l-<5; Plolz and Baber, 
Compt. rend. Soc. Bi'oh, Paris, iS5, 1937, 
339-340. 

8. Tortor furens spec, nov. From 
l«nlin/«rere, to rage. 

Common name : Newcastlc-disease 
virm. 

Hosts: P//AS7AA7BA£“(?«3llusjol- 


infiuonza virus. No reaction of fowl- 
plague virus with antisera specific for 
canine distemper, influenza, or Hlft 
Valley (ever viruses. 

Thermal inactivation; At 65® C in 1 
hour in whole blood or brain. 

Filtcrability • Posses membrane of 
overage pore diameter 150, not 100, not 


l»s (L.), domestic chicken. IIOMINI- 
GAff— i/ome sapjerw L.,man (by labors* 
lory accident). Expcrinieatallyi also 
pigeon; chick embryo (with primary 
lesions and cytoplasmic rinclusions ia 
chorioallantoic membrane)! 

Geographical disttilTatiua Englaed, 
probably also East Indies. l(orca, Japan, 


Ordinarily 125, millimicrons. Passes 
Berkcfeld and Chambcrland filters 
Other properties : Particle diameter es- 
timated by filtration as GO to 90 millimi- 
crons; by centrifugation, as 120 to 130 
milUniicrons. Viable after exposure in 
1 :10,000 dilution for 10 nunutes, in 2 mm 
layer of 1:50,000 methylene blue, 15 cm 
from a 300 candle-power fil.-imcnt lamp 
Withstands drying. Precipitates from 
gait-free Bolutions or in presence of lialf- 
saturated ammonium sulphate solutions; 
virus held to be of globulin nature by 
Mrowka.Cent. /. Bakt., I AM., Drig.,^7. 
1912, 249-203. 

Strains- Variant strains have been 
produced by intracerebral passage in 
brains of canaries and mice. 

Literature. Bechhold and Schlesingcr, 
Biochem. Ztschr , SSO, 1031, 3S7-414; 
Ztsclir. Hyg. Infektionskr., 112, 1931, 


India, Australia. 

Induced disease; In chicken, acute, 
febrile, highly contagious, usually fatsl 
disease resembling fov,l plague; 
appetite, crouching attitude, halfdcs^d 
eyes, rapid respirations, 
ish-whitc diarrhea v-ith nan rating odor, 
death mually betneen and Stb dsy- 
In man, accvdentally infecjted in Inbors- 
tory by virus sprayed injco eye, vine 
recoverable from tempojjrriy in oEne 
eye , recovery in 8 days with 
crease of specific antihodies/m bl^- 
Tmnstnission: By contact between 


healthy and diseased birds. I 
Serological relationships • 
effective in neutralizing 


Antiserum 

homologous 


Immonologicjl rclat^rahips • Chicto 
nmune to intelion by fowl-pla^e n «» 
ire susceptible to infection by tto >'t“- 
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mucoid or raueopurulcnt discharge /rom 
nostrils; prognosis faTOrable in mild 
cases, but disease occasionally terminates 
with death. 

Transmission: Not by contact; arth- 
ropod vector suspected. 

Other properties; Infective particle 
calculated to be 87 to 105 millimicrons in 
diameter by sedimentation studies, 100 
to 132 millimicrons in diameter by ultra- 
filtration. 

literature: Behker et al., Ondorstc- 
poort Jour. Vet. Scj. and Anim. Indust , 
2, 1931. 303-507; De Kock ct al.. ib»d , S. 
1937, 120-ISO; Henning, in Henning, M. 
IV., Animal Diseases in South Africa. 
Central News Agency, Ltd., South 
Africa, 1032, vol. £, chapter 27, pages 
^93^i5;Mason and Neitz, Ondorstepoort 
Jeur. Vet. Sci. and Anim. Indust , 1$. 
lOKJ, 10-157; Nieschult et al , i6id . 2, 
1931, «W-562;,roi3on, Nature. I4S, 19J1. 
893-504. / 

fi. Tertor fejis spec. ncv. From Latin 

/ri«,cat. I 

Osmmon n^cs. Panleucopcma virus, 
iofectiousfelfte agranulocytosis virus, in- 
fectious sli^ocytosis virus, feline cn- 
f<ritls viri'a^ 

Boat: Ppi^iDAP^TfUs ealua L , do- 
Hcjlic ea^" 

-pccics 'Vhito mouse, 
P\ awmesuc rabbit, ferret, 
tildla, fL (Sabine), 6«)«»d 

distribution 

Slates. Gen 


Vmlpil 

loducej tlS”Lo In Mt. varnWe ef- 
•>». flijuidniN I'"''’ olf"'.''. 

'"»•«! »mo .■omiling, Ji.rrl.r,., ra-v.1 
*™ , 'ifW” 

(.liiilljr. wilchingoral 
“"“”.1 MavuL.."»'. 

“ »«A loa ,( 

“^K»a„d m.„kcJ reHi.i. 

^ till, o, lyoipl, i«x!'" 


epleen; intranuclear inclusion in cells of 
gastro-infestinal mucosa, spleen, lymph 
nodes, bone raarroir, and bronchial 
mucosa. 

Transmission ; Perhaps by nasal drop- 
lets or contaminated food. No arthropod 
vector rccognijcd. Experimentally by 
oral, intragastric, cutaneous, subcutane- 
ous, jntrapcritoncal, intravenous, and 
intranasst routes. 

Serological relationships: Sera from 
panleucopema-immuDc cats protects 
against agranulocytosis virus. 

Immunological relationships: Cats im- 
mune as a result of earlier infection with 
sgrauulocytosis virus resist later inocula- 
tion tt'ith panicucopenia virus. Previous 
inoculation ineiTcctivc if made nitli hog- 
cholera virus or fox-cneephalilis virus. 

rdtcrability. Passes PcrKcfeld V, N, 
and W filters and Soils EK discs. 

Other properties ; Pemams active in 50 
per cent glycerine at feast 13$ days in 
tissues; not inactivated l>y drying ffhife 
frozen, nor by freezing at about —SO* C. 

Literature : Hammon and Enders, Jour. 
Exp Med , eff, 1929. 32?-3S2i 70. 1039, 
657-50^1; Kifculh ct al., Cbnt. f. Hakt., I 
Abt . Orig , 1940, 1-17; Lawrence 

and Sywrton, Proe. Soc Exp. BioJ. and 
Med . 55. IWS, 914-918, Law fence cl al., 
Jour. Exp. Med., 77, 1913, 57-04; Am. 
Jour. Patli-, 1C, 1910, 333-351; Syverton 
ctal .Jour. Exp Med., 77, J9f3, 41-50. 

7 Tortor galll tpce. not. From Latin 
paftus, cock. 

Common names* Fowl-pbguo virus, 
fowl-pcst x’irtu. 

Hosts Chiefly chicken, turkey, goose. 
Experimentally, also ferret, rhesus mon- 
key, hedgelicg, pigeon, duck, tanary, 
mouse, rat, rabbit. Multiplies in cra- 
brjuaited hen's egg, edenn, but no dis- 
crete pniwiry }c*ions m chorioaJLmtoic 
tneinbrane. 

Geographical distribution: inji-sprrid 
throiigfiout Euni;x*, North and &ulfi 
.\merieA. Aria. 

Induced disease-. In thicken, Jo*s of 
appetite, tendency to leax-c companions 
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family V. TRIFURACEAE FAM. NOV. 


Viruses of the Infeotious Anemia Gronp, inducine diseases mainly characlerired be 
disturbances in balance of blood cells. There is a single genus. 


Genua Trifar gtn. nop. 

With characters of the family. Generic name from Latin iri/ur, arrant thief. 
T.hc type species is Trtjur eqmrum spec. noc. 


Kaij io the apacies of genua Trifur. 

I Affecting horse. 


II. Affecting fowl. 


1. Tri/ur equorum. 

2. Trifur gallinarum. 


1. Trlfur equorum spec. nov. From 
Latin e?uus, horse. 

Common name: Fquine infectious- 
anemia virus. 

Hosts: EQUIDAB-^Equus co6aW«< 
L., horse; B. osmus L., donkey. //O- 
MINIDAE — Homo sapiena L., man. 
Experimentally, also EQ G IDAE—Equus 
aainus X E, caboUue, mule. SUIDAB 
— ffus acrofa h., swine. 

Insusceptible species; BOVJDAE— 
Bos taurua L , cattle ; Ovts artea L., 
sheep; Capra kircus L., goat. CAN!^ 
DAE—Canisfamiliaria L,, dog. 

Geographical distribution; Europe, 
Union of South Africa, United States, 
Canada, Japan : at times in most parte of 
the world; not Australia. 

Induced disease In horse, progressive 
anemia with eventual death or clinical 
recovery and retention of virus; disease 
may be acute, subacute, or chronic; in 
acute disease, temperature rise to 104 to 
105® F. or even 106 to 107“ F, remaining 
high much of the time until death or 
change to subacute or chronic form; in 
the acute form of the disease there is dull- 
ness, decreased appetite, drooping of 
head, flexing of hmb not supporting 
weight; sometimes increase in pulse 
frequency to 70 or even 100 a minute but 
oftener rates around 60 a minute; con- 
junctiva sometimes colored orange, with 
injection of vessels end petechiae, bter 
becoming muddy colored or pale red, 
membrane edematous; uncertain gait. 


trailing of hind feet, prostmtion, some- 
times death; subacute disease milderand 
with remissions; chronic disease stiiJ 
milder, anemia conspicuous, sometimes 
death from debility or at end of a febrile 
attack; blood infective Jong (3 to7ycars) 
after clinical recovery; urine infective to 
horse by mouth. In man, diarrhea al* 
ternating with constipation, hcrpea-like 
exanthema on abdominal nail, blood 
sometimes in feces ; persistent headache, 
temperature normal ; later, lumbar pai&s, 
generalized edema, genera) debility, loss 
of flesh, pallor of face and mucosae; fll- 
tered blood in 1 ml. amount fatal to 
horse, inducing infectious asemia; iiO' 
provement after 2 to 4 years. In swine, 
experimentally, eometimes no outward 
and obvious signs of disease but blood 
obnormal and infective ; sometimesse vc« 
anemia, fever, prostration, loss of appe* 

Thermal inactivation: At 5S to 60* C 


in 1 hour. 

FiUerabilityj Passes Berkefeld V Alter 
candle. 

Other properties: Viable in blood in 
citrate saline at —2* C for at least ayear- 
Drying docs not inactivate in JO days but 
docs in 1 month. 

Literature: DeKock, Union of Soma 
Africa. Dept, of Agr., 0th aed 10‘k «!' 
I«r(a for 1S23, Pretoria 1021, 2SM!3, 
ffahersaoe, Monatshefte far praht. WJ- 
jeilfc.. SO, W20, Kuttche, 'W. 

ro, 1920, {57-KiSi Peters, Joor. Am. vei. 
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&nd pj'ee tefsa. Immunization to this 
virus does not decrease susceptibility to 
comb or mouth lorm ol fon 1 pox. 

Thermal inactivation: At 60® C in 1 
hour; not at 56® C in 30 minutes. 

Fdterability: Passes Eerkefeld, Cham- 
licrland Lj, and Seitz filters. 

Other properties: Particle dmroetcr 
calculated from filtration experiments to 


be SO to 120 millinucrohs. Kot inacti- 
vated in 30 minutes in 1 ; 60,000 methylene 
blue solution in 2 mm layer 15 cm from a 
300cand!c-poncr filament lamp. 

IiTtcraturc’ Burnet, Jfed. Jour. Aus- 
tr^ia, SO, 1943, 313-314; Burnet and 
Ferry, Brit. Jour. Exp. Path., !S, 1934, 
5(HU; Doyle, Jour. Comp. Path, and 
TTiemp., 40, 1927, 144-169. 
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‘ FAMILY VI. RABULACEAE FAU. NOV. 

Genus I. Rabula gen. nof. 

Wth clnraclera of the family. Generic name from Latin Tobula, pettifogger 
The type apcwes is Jiahula injlans spec. not. 


Key lo apccjcs of fftc jcnws Rabula. 


I. Affecting man. 

II. Affecting guinea pig. 

III. Affecting hamster. 

IV. Affecting rat. 

V. Affecting mouse. 


1. Rdbula inflans. 

2. Rahula levis. 

3. Rahula tnnocuus. 

4. Rabula extpuus. 

5. Rahula fatens. 


1. Rahula Inflans spec. noc. From 
Latin ir^orc, to puff up. 

Common names. Mumps virus, virus 
of epidemic parotitis. 

L 

P / 

...... .. ^ ' 

— Fcfis cafua L., domestic cat. 
Geographical distribution ; Wotid-wide. 
Induced disease; In man, in order of 
frequency, parotitis, orchitis, meningo- 
encephalitis, pancreatitis, or ovaritis; 
rarely fatal, when parotitis occurs, onset 


swelling and malaise gradually dlsappe.ar- 
ing within a week or 30 days; there is 
virus in sahva 48 hours after onset; orchi- 
tis, less common, is usually unilateral and 
may be accompanied by some epididymi- 
tis, In rhesus monkey, experimentally, 
acute, non-suppurative parotitis; focal 
necrosis in acinar epithelial cells of 
parotid gland, and secondary inflamma- 
tion; dissemination of lesions withm the 
gland, enlargement of gland to palp.ation 
and pitting edema of jowl 6 to S daj'S after 
inoculation, often with a rise of tempera- 


ture; cytoplasmic inclusion bodies 
affected glands, staining pink, round or 
oval, 3 to 10 microns in diameter, often 
vacuolate, usually surrounded by t nar- 
row clear zone in the cytoplasm; blood 
and uninoculaled salivarj’ gland of af- 
fected animal not effective sources of 
virus. 

Transmbsion: Probably by dmplets 

arising directly frominfectedindividaab. 

Experimentally, by in/eeting slenle 
fluids containing virus into Steflsoa's 
duct of parotid gland in Maeaca mulalta. 

Serological relationships ; A specific 
compJeraent-ffxing aatitody occurs in 
human and monkey convalescent scrum 
and is demonstrable by the use of rnon- 
key-gland antigen. 

Immuno!ogic.al relat'onsWps ; Specific 
immunity induced by attack; passive 
immunization rarely successful.^ _ 

Thermal inactivation ,■ At 55" ^ 


FUterability ; Passes Berkefetd v and 
Jf fitter candles. , 

Other properties : Viabte in 50 per cent 
llycerine at 2* C at least 5 weeks, m W 
»cr cent glycerine at 10" C. 
reeks, dried o-bile frozen at least 7 Wff 
n frozen saliva at least 3 weekz. 
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Med. Assoc., eOy 1931, 363^66; TbeHcr 
and Kchoe, Union of South Africa, Dept, 
of Agr., 3rd and 4lh Reports of the Direc- 
tor of V'etcrinarj’ Research, 1915, •l&'SSO. 

2, Trlfur galUoaruia spec. not. From 
Latin poff/na, hen. 

Common name : FoTfl-leueosis virus. 

Host • Oallus gallus (L.), chicken. 

Geographical distribution. United 
States, England, Europe. 

Induced disease In chicken, ncuro* 
lymphomatosis, with eye icsiona (slate 
gray or Wuish color replacing normal bay 
color of iris), anemia, hemocytoblastosis, 
lymphoid, crythroid or myeloid types of 
leucosis; the hemocytoblastosis is fol- 
lowed by infiltration of the centra! ncr- 
rotw sysfem, peripheral nerves, iris, and 
many visceral organs by hcrflocytoWast* 
andlymphocytcs.producinglesions some- 
times resembling neoplasms and conaisl- 
Jngchleflyof hcfflocytobiasu (hemoeyto- 
blaslomata) ; marrow of radius and ulna 
becomes hyperplastic; virus in blood 
plasma, blood cells, emulsions of organs; 
blood normal in its hydrogendon cooceii- 
tralion; recovery ncrer complete, eome 
Slocks less susceptible tlun others. 

Transmiision . Ry iicn contact or con- 
taminated litter. Expcrimoftlally by in- 
trai-enous injection of cell-free filtrates. 
Kot by the mosquitoes, CuUx pipieua 
and Aftfes aegypit (.CVLICWAO, Day- 
old chicks from iritis parents contain the 
infcclKengcnlandshon’someformoftlic 
induced d/srarc In SO per cent of the 
progeny if both parents show intis, in 70 
per cent if m-oJe >i normal, 15 per cent If 
fenwlc is normal. 


Serological relationships; Specific neu- 
tralizing antibodies are formed in the 
rablut as a result of injecting infective 
(Baterials partly purified by sedimenta- 
tion in the ultracentrifuge. 

Tbermal inactivation. At S6* C in 30 
minutes. 

niterabilily: Passes Berlcefeld V, N, 
and liV' fiUercandle8;1.5pcrcent, but not 
often 3 per cent, collodion membniiies; 
Seitz as^stos filter. 

Other properties ; V'lable after drying 
at least 54 days, in glycerine at least 10-1 
days, at 4* C at least 14 days, at —60* Cat 
least 6 months; after freezing and thaw- 
ing. and ailcr {reeling in liquid air. Not 
viable after 14 days at 37.5* C. Particle 
diameter between IfX) and 400 rmllimi- 
crona. 

Literature : Ellermasn and Dang, Cent, 
f. Dakt., I Abt., Orig., 4ff, 160S, 4-6, 695- 
609, Furth, Proc. See, Exp. Biol, and 
Med.,fr, lO, 155-167; Jour. Exp. Med., 
65, 1931, 245-2C7; 66, 1932, 405-478, 495- 
8&1; W, 1933. 253-275 ; 69, 1931. 801-517; 
PurtUand Miller, ilid., 65, 1932, 479-493; 
Hall «t a!., Am Jour. Vet. Res., 2,1941, 
272-279; Jirnui, Arch. nisscnscK. u. 
prakt. Ticrhj'clk., CS, 1930, 113-131; 
Johnson, Virginia Agr. Exp. Sla. Tech. 
Bull. 69, 1934, 1-32; Johnson and Bell, 
Jour. Inl Dif., 6S, 1930, 342-5tS; Kabat 
and Furlh, Jour. Exp. Med., 7J, 1910, 
55-70; 74. 1911, K7-2G1 , Lee and Wicke, 
Am. Jour. Vet. Res., 5. 19J1, 2a2'2iH; 
Ixts ct al , Jour Infect. Dis., C/, 1937, 
J-20, Pierce, .Am. Jour. Path,, IS, 1912, 
1127-1139, IlalclifTe and Stubbs, Jour. 
Inf. Dis.. 6C, 1935. 301-301. 
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No action on sugars. 

Anaerobic, facultative. 

Optimum temperature 20 to 25*0. 

Habitat; Sea water of Norwegian coast. 

55. Pseudomonas calcls (Drear) 
KeUerman and Smith. (5ac<ertum caf- 
cis Drew, Yearbook Carnegie Inst. 
Wash., /1, 1912, 13&-144; Kellerman and 
Srmth, Proc. Nat. Acad. Sci., 1914, 
400 ) From Latin cafz (cafe-), lime. 

Ovoid rods, l.l by 1.5 to 3 microns, 
usually single but may form long chjuna. 
Actively motile with one polar flagellum. 
Gram-negative. 

Grows best in sea water or 3 per cent 
salt media. Deposits CaCOj. 

Agar colonies: Circular, mth finely 
irregular outline, granular appearance, 
elevated, spreading} old colonies having 
brownish tinge in center. 

Gelatin stab: Infundibuliform lique- 
faction. 

Gelatin colonies* Small, with lique- 
faction. 

Broth*. Good growth especially in pres- 
ence o! potassium nitrate, peptone or 
calcium malate. 

Acid from glucose, manniteand sucrose 
but not from lactose. 

Nitrates reduced to nitrites and am- 
monia. 

Aerobic, facultative. 

Optimum temperature 20 to 28*C. 

Habitat: Sea water and marine mud. 

Bavendamra (Arch f. Mikrobiol., 8, 
1932, 214) states that Pseudomonas caJeis 
is probably synonymous with Bacterium 
6randti, iJacJerium 6auri and Bacterium 
feiieh described by Parlaudt (Bull. 
Jard imp. Bot. St. Petersburg, it, 1911, 
97*105). 

56. Pseudomonas calclpreclpUaus Mo- 
lisch. (Cent. f. Bakt., II Abt., 65, 1925, 
130.) From Latin, call (cole-), lime; 
praccipiio, to cast down headlong, to 
precipitate. 

Thin rods; 0.5 to 0 8 by 1.5 to 3.6 mi- 
crons, with rounded ends, often staimog 


irregularly. Motile, with one polar flagel- 
lum. Gram-negative. 

Gelatin colonies: Circular, light brown 
in color (large colonies show CaCOi 
crystals). 

Gelatin stab : Surface growth with fili- 
form growth in depth. Liquefaction 
starts at bottom. 

Agar colonies (sea water). Grayish- 
white, glistening. In two to three weeks 
crystals of calcium carbonate form in the 
^r. 

Agar slant: Slight, whitish, surface 
growth, becoming' thick, spreading, glis- 
tening, with abundant CaCO» crystals in 
medium. 

Ammonia formed. 

Aerobic, facultative. 

Optimum temperature 20*C. 

Habitat: Sea vrater. 

57. Pseudomooas ichthyodermls (Wells 
Zobell) Zobcll and Upham. (Achromo- 
bacler ichlhyodermis Wells and Zobell, 
Proc. Nat. Acad. Sci., tO, 123, 1931; 
Zobell and Upham, Bull. Scripps Inst. 
Oceanography, B, 1944, 246 and 253.) 
From Greek, ichlhys, a fish; derma, skin. 

Small rods, 0.9 to 1 3 by 3 to 5 microns, 
occurring singly and in pairs. No spores. 
Encapsulated. Polar flagella. Pleomor- 
phic forms predominate in old cultures. 
Gram-negative. 

Kcquires sea water follow-ing initial 
isolation. The following differential me- 
dia are prepared with sea water. 

Agar colonies: Glistening, colorless, 
convex, circular colonies 2 to 4 nun- in 
diameter. ' 

Agar slants : Abundant, filiform, raised, 
smooth, opalescent gTOw*th. ' 

Gelatin tube: Rapid crateriform lique- 
faction complete in 5 days at 18*0. 

Sea water broth: Turbidity, with pelli- 
cle, little granular sediment and no odor. 

Milk: No growth. Casein digested 
when 3 per cent salt is added. 

Potato: No growth unless dialyzed in 
sea water. Then fair growth with nc 
pigment. 
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Utcttwrc: Blooh, Am. Jo”- 
«, lOT, nnden a»d 

rrac. Soc. Ejp. BW- SO, we. 

18&-lSi, Findlay aad ClarFe, Bnt. Jour. 

Kvp. Pall.., 1*. W3i, 300-313; Wm»" 

„„d Goodpaalutc, Joar. Eap. M«d . M. 

lost. 1-W; Am. Jour. lij-g-, 

16-57-,«,M36,3M-33');Am. Jour. Pall. , 

tz, I 93 fi. 4 S 5 - 510 . 

From I.atin 


2. RBbuUU'eJsspec. 

Itna, Itifling. 

CommoTi name Guinca-pip sali'nry- 

stland vims. „ 

Uoal. C.lV;;DAB-CoriO porcrilu. 

(I. l.smmaP'S My ''oo"" 

mopj ,o!ocplil)le than poet-ioital animal. 

eacn if 1mm immune rootlier). 

InauacrpUblo aprcica llal.Pit. tat. rat, 
tliirkrn, pisran. dap, mtiu«, monkey 
(.llncociit 'k«n*' ^ , 

(Imptnptii'ol dialnbulion- Iniic.l 
Slntca, llnpland. 

induend d.«aw 1" puinra pw, .uli- 
nmadbry phnd. .lion .noil™ cpitlirlinl 
rail, mnlninins rolamrls donao arnln- 
idiilir inrlminn. ol emnular nmletial 
iHli.iiniili.tsndnmlri.raix'rially 111 
ol tlio «-roil. initlmn n( tlie pl.and, and 
lareor lint (O'"-' inln.i-l'oPla.li'ir inclii- 
.nim, «ai«.nnicntnlly. bj intmcrirl.ml 
inieeJion of >o‘inK P’S' 

period ol alonl S d..y., tl.r.i oloratin.i »< 
u„„.rn,t.im to Ift-i O' '« I •» d’y 
Mr r.i,.r.l. nmnial ,,i,lot , .uti-oiinrnll! , 
«ii»i tremors and ancbl wn 

I,r«traUi»«. irrVtrR uv.Ncnirnta, and en 
Ii;iiJie drnU* . brain ««» Iwiniw 

but riud.tr oxer surface, m nwmnsrnJ 
fxudutr. m-inv rrlls ricli cimtaimnR an 
Jn-w 'aitJ.m Us nwJfiis b> 

pul^utanot.usu.j.'enon. Mnw 

after 'i »«-*■!.» fn>m subnvtvibry sLinds. 
rrmrai Jxmpli nrHir*. l.idnr> , and Imur. 
n.)t fnm »il< "'1. rr. nr sj'Wn 

TrTxtM>mi'«><'n KxjmnmMilall). b> «» 
.<»iUi»on «f snbn»Mn.xr> sUnd t»f !•> 
intTarrrri.nl '.r 

i.f mxtrnsl* fmm inf«tp4 Rlshds. with 


dtflicuUy from brain to brain. Pilocar- 
pine stimulation increases numbers of 
IDCluStORS. 

Scrok^ical relationships • Specific neu- 
tralizing anlibod >• is found in blood scrum 
ofamraals tliat nre carrying virus in their 
submavtUary glands. 

Immunological relationships: Active 
immunity may be dependent on existence 
of more or less active lesions. 

Thermal inactivation. At M* C in I 
hour. 

FiUerabihts* Passes BcrhcfcUl N filter 
candle. 

Other pro|>ertic8*. Viable in 50 iwr cent 
glycerine at least 11 day* 

Strain^ An unu-iually virulent strain, 
kilims infected anim.'ils whatever the 
rtmtcol injection, bw been described but 
iM)tgnc»ndislmcliviMi,irno (Uoscnbusch 
and Lueoii. Am. Jour. Path., IS, 1939, 
aoa-310). 

biJerature . Atidrewes, Brit. Jour. Lxp. 
I’aih . a. two. 23-31, t’olc and Kullner, 
Jour.lAp Med , it, 1926, M.V573, Hud- 
son nml Markham, WlSytO-V-llSi 

JaiUm. Jour. Inf. Dis , £0, 1920. 317- 
350, Kutiner, Jour bxp Med , J927, 

03.V95(>, Kutiner and T’uus. i5«d , €3, 
1935. »>5-82‘2; laicas. .Vm Jour Path., 
If. 1016 . 93.3-9t'<, MarUmm, ibul., 1 ^, 
l9Jx. 311-322, Markh.xm and llud«on, 
i6jd . IS, 1930, 17a-1N2. IVarsun. i9irf , C, 
1930. 201-274. Scott. Jour f.sp Med, 
43. 1029. 220-230, Scott and Pruett, Am. 
Jour Pith . e. 1930, 5.3 70 


3 3lsbuU Innocuua »pre noi From 

Ijitm iKucicuw*. h vrmic*!'* 

touimcm innu* 11 ini‘‘tfr ix'ilivarj'- 
ghml virus 

H.rtt frialufM* ffri- 

».««M J-«b' .('liiiu-M' Uinixicr 
InniwptiWc f{*ene» VlUHiAl-:— 
ml. t/«* •P'U'fufn* L. white nwu«d' 
ttcognphicil dKtnlmtii.n f'him 
IjiillJPcd diw-.x.- 1» lciiiv<t.T. iioobM- 
UIM diMve •\ti'rinil> t‘Ut inclu.iim 
# Hi juibomMlUrv Rl-uid* 
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Thermal inactivation : At 56** G in 30 
minutes. 

Literature; Kuttner and Wang, Jcur. 
Exp. Med., 60, 1934, 773-791. 

4. Rabula exlguus spec. nor. From 
Latin exigum, petty. 

Common name : Eat salivary -gland 
virus. 

Host : M URlDAE~T 0 .i. 

Insusceptible species: ilURIDAE — 
Mus muscufus L., mouse. CRICBTI- 
DAE—Cricelutui gnseus RI. Edw., Chi- 
nesc hamster. 

Geographical distribution : China, 
Canada. 

Induced disease: In rat, no obvious 
disease externally, but intranuclear in- 
clusions in cells of the submaxillary 
glands. 

Literature * ICuttner and Wang, Jour. 
Exp. Med., 60, 1934. 773-791 ; Thompson, 
Jour. Inf. Dig., £0, 1932, 162-170. * 

5, Kabula lateos spec. nov. From 
Latin loiens, hidden or lurking. 

Common name: Mouse salivary-gland 
virus. 

Host: UURIDAE—Mus mttsculus L., 
mouse. 


Insusceptible species; MUIilDAE- 
rat. CRICETIDAE — Cn’celulus prism 
M. Edw., Chinese hamster. LEPOR- 
JDAF— rabbit. CAVIIDAE-Cavia 
porcetlus (L.), guinea pig. 

Geographical distribution : China, 

Canada, United States. 

Induced disease : In mouse, no obvious 
disease externally, but inclusion bodies 
in acinar tissue of serous and mucous por- 
tions of submaxillary glands ; occasionally 
also in duct cells or alveolar cells of paro- 
tid gland; alTccted cells hypertrophied. 
In Swiss white mice, extensive lesions in 
liver and spleen but emulsions of these 
organs fail to infect; rare pancreatic 
lesions. 

Transmission: Experimentally, by in- 
traglandular, subcutaneous, intraperi- 
toneal, intratesticular or intracerebral 
inoculation; inclusion bodies appear la 
salivary glands irrespective of site of 
inoculation. 

Thermal inactivation : At 60* C in 89 
minutes. 

Filterability : Passes Bcrkefeld V filter 
candle. 

Literature : Kuttner and Wang, Jour. 
Exp. Med., SO, 1634, 773-791 iMcCordocl 
and Smith, ibid., 6S, 1036, m-StO; 
Thompson, Jour. Inf. Dis., JS, 1936, 66-®* 
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PLEUROPNEUMONIA AND 
PLEUROPNEUMONIA-LIKE ORGANISMS 
(BORRELOMYCETACEAE) 
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THE ORGANISM OF CONTAGIOUS BOHNE PLEURO- 
PNEUMONIA AND RELATED ORGANISMS* 

ISTRODUCTIOX 

ITic organism of bovine picuropncumonia is similar in certain respects to 
filterable \'iruscs. Both in infected tissue and in cultures, small elements 
are present which pass through filters tliat retain bacteria, The organism 
is not stained well by the usual bacterial stains and can be made visible only 
by using special methods. Bovine pleuropneumonia and other disea.'Os 
caused by similar organisms were oripnally attributed to filterable viruses. 
These organisms arc tlifTerent from \iruscs in an important point; namely, 
they grow on suitable media in the absence of living ho'^t cells. The cul- 
turc.s consist of pleomorphic elements, the nature of which has only slowly 
become apparent. By the etudics of Nowak (Aim. Inst Past., 43, 1920, 
1330), Turner (Jour. Path, and Bact , 4L 1935, 1) and Klicncbcrger and 
Smiles (Jour. Ilyg., hS, 1942, HO), it lm.s been c®tablishcd that the pleo- 
morphic forms arc part of a reproductive cycle dilTcrcnt from binarj' 
R*ision. Tiic email elements in the cultures swell up into l.arge round forms 
which reproduce the small elements within their membranes. ’Hie mor- 
phologi' of the organism i.<! further complicated by the fact tli.at long branch- 
ing filaments are present in freshly isolated bovine strain'^. TiiC'«o break up 
into granules or parts of the filaments swell up into largo round forms. In 
the judgment of some invesUgalon., thc<c properties, in addition to un- 
usual soflncsa and fm^lity, CNclude the ot^ni.sm of bovine pleuropneu- 
monia and s-irndar organisms from the order of true baeten.a IvCdingham 
(Jour. Path- and Bact , d7, 1033. 303) has cla.ssi[i«l them with the .trimo- 
myjcrs, I.atcr, Turner (Jour. Path nml Bact . 41, 1035, 1) placed them in 
an iudepciiilent onler, IhrrflomtjnlaU^, nhilc Sabin (Bact Rev., J, 1911, 
5S) has even placed them m an inde|)eiident rhi'^s. /'oromyrrfrj!. 

'Hie obHT\ations of tlie present nulhor gi\c Mipport tn the clas.sifir,ation 
of Buchanan (.four Bad , S. 1918, tU who plaml tbi* genu* Afterocorcim 
Borrrl et al. with the organl«m of l«mnr plrurupiivumonia (.!<>(• recoccifs 
viijciyiiirs Borrcl et a! ) as tyjic, wtllt the gmus Ilannophthi'^ Win- 

flow ot »!. in MihlrilH* Huftnophiltnai iturli.inan •)! the tnlx' Hach'rieor 
Trnvivjm emom! Buchanan In iii3n> dram.s ol the plcuropiicumoiiia 

‘Ci'mttvm iwiiu-K tuwe J»v« ii«-rJ lhnrt4:h m \o 1 fur AtUru 

sslUfftuUxir <^vHWwUt«n' tl a» 

siij lliu* far alovul'} Iw ttf-ti-Vijirtl wIk iiapox nirtif u thr ruitiirc 

miih* tljit l»iic an- tin « ii‘i rrh a« n 

fn.ili<T<>r r,-«*r«l \n iw« »«nw» I*", n 

12N9 
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group, the small forms appear in appropriate preparations as sraali bipolar 
stained bacilli. The transformation of the bacilli to round bodies of 
variable size often occurs in bacteria! cultures and is hot specific for the 
pleuropneumonia group. Furthermore, it has been obser\'ed in several 
species of bacteria that they reproduce in the large round forms in a manner 
similar to that obser\’cd in the pleuropneumonia group. Thus the form 
variation and reproductive processes observed in the pleuropneumoaia 
group arc not specific to this group. They represent general bactedai 
properties and should bo included in the definition of the true bacteria. 

According to these conridcrations, the organisms belonging to die 
pleuropneumonia group are Email, Gram-negative bacilli often shrniing 
bipolar staining and their distinctive characteristic is the tcndenQ’ to 
sivcll up into round forms and multiply by the reproduction of bacilli ia the 
round foiTas. Their habitat is in the mucous membranes of animals and 
man and many of them are pathogenic. They are exacting in th«r medb 
requirements and usually require fresh animal scrum for their grovith. 
These properties indicate a c!(»c similarity to the species now included in 
tho genera Po.sfcurcWa and Haemophilus. The pleuropneumonia group 
might \Ycll bo classified in the same or a closely related family. It is un- 
certain wliolber the strains isolated from earth and sewage should be classi- 
fied the strains isolated from animals and men. The soil and sewage 
strains arc less soft, stain more easily and grow abundantly ndthout animal 
serum. Tho strains isolated from bacterial cultures are roost probably 
variant forma of the bacteria and should be classified with the parect 
organisms. ^ 

Tho viruses of psittacosis and lymphogranuloma present similant^ lo 
the pleuropneumonia group both in morphology and in their mefbOTS o 
reproduction. Tlua gives added weight to the thought that the 
pneumonia group represents on interraediao' stage in the evoluti^ ® 
small, Gram-negative bacteria of the mucous membranes into the fiuera 
viruses. 
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L THE PLEUBOPNEOMOKIA GROUP 

{Borulomycttacccc Turner, Jour. Path, and Pact., ft, 1935, 25; Parnairaccflp Sabin, 
Bact. Rev., 5, 1411, SS.) 

The organisms are soft and fragile. Without special precautions they are often 
distorted or entirely destroyed in microscopical preparations The cultures contain 
pleomorphic elements Small granulrs, bacilli, bacillary filaments and round forms 
% arying in site from a few tenths of a micron to 10 microns or more Aulolyzed round 
forms may coalesce into large empty blebs. The round forma arc part of a reproductive 
cycle They arc produced by the socllingof tlic bacillary forms and filaments and 
reproduce granules or filaments by inside eogmentation or multiple germination. 
In freshly isolated bovrne strains, the filaments sboR apparent or true branching and 
reproduce the small forma by segmentation The smallest growing units ma> not be 
larger than 15 to 2S micron and pass through fdtets that retain bacteria On agar, 
tiny colomea (01 to 0 0 mm) develop in great numbers Tlic colonics inv.ade the agar 
and after 2 to 5 ibys growth have an opaque center embedded In tlic agar and a thin 
pcnpficral tone The surface has a rugged or i^ranular appearance due fo thedevciep- 
mentand aulolyaisof the large forms After a few days gTonlh, the cultures usualy 
show pronounced autolysis Tlic parasitic strains require fresh aninwf scrum for 
grow lit There is a singlo genus 

<7«riuj / Asterococcus Iforrel tt nl 

(IJorrcl, T)u]ardin.Beaunieti, Jeantet and Jouan, Ann Inst l*a5t , Si, 1910, 179; 
Coeeolaei/fu9 Afartrinovshr, Ann Insf Bast , £S, 191 J, 91 ; ilteromytfs frosch, Arch, 
f ttitsensch U praht Ticrheilk ,<9, 1923, 35 and 273, not .Vicromyccs Dargoard, I/s 
Ilotanisle, /. 18^, 65. lifyeepfasmo Kowak. Ann Inst. Past , 4.5, 1929, 1319; dsfer- 
omyces Wroblenski, Ann Inst Past ,47, 1931, 105; Borrfiom;, era Turner, Jour Path, 
and IJact , it, 1933, 25, floomicrs Sabin, Baet Ilcv , 6, 1911. 57 i 

Characters as for the family 

The typo sjieeics is jUUroeoccu» myroidrs Borrel ct nl 


1. Asterecoccus raycoides Bnrrcl et a! 
(l.r microlic de la piripncumonti, NocanI 
anilRoui, Ann Inst Past , rf, IS9*l, 210. 
Borrel, bujantin Ueaumoti. Je.sntel and 
Jouan, Ann Inst Past , H, 1910, 195, 
Coccobonllus Piycoidf* jicnpnrtirhontat 
Martiinovski, Ann In*! Past . SS, 1911. 
!»ll, Mteromytt^ pcrtpfi<ui'tonn7e bort* 
ronf/ijn>jae Fnwb, Arch f ai««cnsrh « 
prakl Tierhfilk , 49, Pia, 35 and 273. 
•Vvmplftsmfi pfripncBnoaiae Nowak, 
Ann Inn Pa't . 43. 1929, 15,10. .tslrro 
wvr<» pfTspntu!^on\af bortt IVrwl'JfwsXj, 
Vnn Insl Past . 4*. 1931. 91, PottW.*- 
ttycr* pfrtpnrvnontat Turner. Jour 
Path It^r^ , 4 J, 19V». I , lierinpftg plru 
ropftfuHiORirtf Sahin, llvri Rrv . 6. 1911, 
57 ) 

MnrpjKihig} of «rll» and appearance of 


ogsrcuUuifsrDrrrsjJODdttiih thcilescrip- 
tmn given for the group 

Rrolh cultures ore shghtlj opalescent 
and, upon ahaking, the cultures of fresii 
strains exhibit silk like whorls, due la 
the prc®enecor long rlumusnnd filsmcRt* 
Tlie cuHurcs aficr prolonged inciitsition 
cf>«*i«t <if small granules 
Biochemical acliMty Old colonies on 
eenim ti^gir develop a brownish color, 
rrcdtlv iRohlcd strains reduce homo- 
giniiin Glucov.frUftoH-. mannose, mal- 
tose, and dextnn are fertucnled «ith the 
piwluction of arid but no gas The cul- 
tures are bi'c adubie 
Tlic eiraina isohtevl from cattle arc 
hcmngrtifoiis in NToh^gical reactions and 
distinct fruro the oshrr mcniWra of the 
group 
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Habitat; It is the causative agent of 
contagious bovine pleumpneuroouia. 
The disease can be transferred to sheep, 
goats and skater hufFaloes, Vmt not to 
mice, rata, rabbits or other cxpenmenfRi 
animals 

2 The organism of agalactia of sheep 
and goats. (Le microbe d'^Iaxic con- 
tagieuse, BridrtJ and Donatien, Ann. 
Inst. Past., S9, 1925, 925; A«it/omjfces 
agalaxiae Wroblewski, Ann. Inst. Past., 
47, 1931, 111; JJorrelomyees agatactiae 
Turner, Jour Path, and Baet., 47, 1935, 
25; C'apro?nj;/C€s aga^aclioe Sabin, Bact 
Ilev , 5, 1941, 57.) 

These organisms are very similar to the 
former oiganisms in morphology, appear* 
anco of the cultures and growth require- 
ments Usually the growth is less vigor- 
ous, the colonies remain smaller, and the 
elements of the cultures arc more delicate 
and loss easily visible than those of 
bovine pleuropneumonia. Characteris- 
tic crystals develop in the cultures. 

Serologically and immunologically this 
species IS distinct from the bovine spe- 
cies. 

It is the cause of a systemic disease in 
sheep and goats with involvement of the 
pints, eyes, and, in loctatmg animals, 
the mammary gland.s Other species are 
not susceptible 


The connection of these organism? iritb 
distemper is not proven. 

4. Pfeuropnetimonla-Iike organisms la 
rats. Ls (KUeaebergec and Stcahbeti 
Jour. Hyg., 37, 1937, 143; Jour. 

1940, 223; Murimgees putmnnig Sabin, 
Bact. Rev., S, 1941, 57.) 

L( (Klieneberger, Jour. Hyg., 3S,I03S, 
458; 3(tirimi/ees arlknlidis Sabin Joe 
eft.) 

The pyogenic virus of Woglom and 
Warren (Jour. Evp. itfed., ffS, W3S, 513} 
and Lr of Findlay, MacKenzie, M.«- 
Callum and Kleineberger (Lancet, ^S7, 
1939, 7) are identical with L» The 
organisms isolated from infected ioinf b by 
Beeuwkes and Collier (Jour. Inf. Dis , 
70, 1942, 1) and Preston (tbjJ., 70, m2, 
ISO) probably arc identical witli Li but 
they a-ere not typed serologically. 

The requirements for groath, (he ap- 
pearance of colonies and the morpholofj’ 
are very similar to those of the type 
strain with the difference tiuit long hii- 
ments are not observed either in hqoid 
or solid media. 

The strains isolated from rats faefongrt 
two sorologicaJ types. Li was cuUkaifi 
from chronic Jung abscesses, but the nun’* 
ber of strains typed is not sufTicient to 
ascertain that all strains isoiated ftwi 
this source belong to one type- Tlie Lj 
strains are not pathogenic for rala m 


3 PleoropneumonJa-Ukeorganlsmsin 
dogs. (Astcrococcvs cams, Types I and 
11, Schoentensack, Kitasato Arch. Exp. 
Med., 11,1904, 227; /3, 1936,175; Cano- 
tnyces piihnoms I and II, Sabin, Bact 
Rev., S, J94I, 57 ) 

Both types produce slight uniform 
opalescence in broth. Type I grows in 
granules and coarse colonies and is ap- 
parently pathogenic for dogs. Type II 
grows in somewhat larger granular 
colonies. 

They arc scroiogieally distinct from 
each other and from the other membora 
of the pleuropneumonia group 


artificial infection They produce sup- 
puration in mice when they are I'njcried 
with agar. 

L< which is serologically different from 
U was cultivated from absce««c9 an<f 
spontaneous polj'artbritis It 
polyarthritis both in mire and rata- t 
is not infectious in monkeys, rabbits an< 
guinea pigs. Both Lj and L4 were rero' 
eted from the brains of mice kept w tn 


same room with rats. 

According to KHcnchcrgcr, U usuW 
produces somewhat larger 
rafonies than U; U grows m broth 
H 1.4 produces 


opalescent growth. 
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S PIeucopneumonls<]tke organisms In 
mice. (Sabin, Science, B8, 195S, 575, and 
IJact. Rev , S, 1043, 3; Findlay, Idiene- 
berger, MacCallum and MacKeniic, lan- 
cet, 1933,1511.) Aatmnisolalcelby 
Sullivan and Dienes (Ptoc. Boc. Exp. 
Biol, and Med , it, 1939, 620) is identical 
with Typo A. 

I'jvc groups of strains, distinct ocro- 
l(^ically,and, tea certain extent, distinct 
also in their pathological properties, have 
liecn isolated from mice. These are 
typos A, B, C, D, and E of Sabin. The 
strains arc closely similar to each other 
and to the rat strains. It is quesUonabte 
whether the slight differcneca in Ibe ap- 
poaranre of the eolonics and in the mor- 
phology ol the cultures arc of signiftcanco 
T)pe A {.l/uscufoffii/e« neuroftfficm 
Rnbin} is usually present in the conjunc- 
(iN-a and was isolated also from the lung 
and brain Interccrcbral injection ol 
Type A produces in mice a cKiractcristie 
rolling di*case <1uq to a toxin which tsalro 
present tn broth cultures Intravenous 
injection pnaluccso transient polyarthri- 
tis without dant%c to the cartilage or 
anV.)lo«ia Type A is serologically siroi- 
lartoLiof Khcnclicrgcr, (Jour Hyg ,40, 
1910.201) 

Type B (.l/«seidy«vfrs aTthTotropteu$ 
Sobin) was imlatcd from the brsm and 
from the na^ mucosa It protiuces no 
rolling disease and no rolublc toxin In 
mice, iniraxcmiux insertion usu.ali> pro 
duces a chronic arthritis often Iroding (o 
ankyhxis 

T>{»‘s V I) and li {MutculomycrM *»» 
l/>(rop>cu« Sxliin) were isoLsied from the 
fcimr location as T>j>e B and pnwlufe 
mimlsr nrilintic le«Mus Tlici an* sem 
li*KicaU> diritnct from Type U and from 
evh other (.Salon, Science, W, 15139. IS 
and f^bin and Johnson, I’roe Sue l.xp 
Itiol and M<m1 , n. nto. WU) 

!.« t««Utc<l from mice bs I'lmtUs et at 
(Trans Roy S»r Trop Med llyg . iJ. 
10T3-40, 6) and the strains of )>!i>ard 
(Jour I’ath and lUet , JO. luiO.dtrjl were 


not compared serologically w ith the types 
of Sabin. 

6 Fleuropneumonia-Uke organisms In 
man. (Dienes, Proc Soc Exp Biol, and 
Med ,44,1940,468, Beveridge, Med Jour 
of Australia, SO, 1913, 479, Klcine- 
berger. Lancet, S, 1945, 46 ) 

They are present in about 30 per cent 
of srotnen in the genitals and they wore 
isedated from suppurative processes ong- 
inatiRg from this source In men they 
tvcft found in urethritis, ej'stilis and 
chronic prostatitis 

The appearance of the colony, the mor- 
phology and growth requirements cor- 
respond with the animal strains Tlie 
human strains grow less abundantly in 
reerum hmth tlian the amnwl strains 
One strain was founti by Sabm (I'roc 
Soc Exp Riol and Med . 44. 3940, 5C9) 
to Vk» (.crologically diffcront from liie 
strains isolated from rats am! mice It is 
not known whether the strains are Bcro- 
bigiciUly uniform There is a slight rarl* 
ation in colony form, in (he tendency to 
Rrow in filaments, and in the abuntbnee 
of growth, but the xxiriaiton lietwecn the 
atraiM is leas iLnn the variation due to 
slightly iliflervni cultural coiulitions. 

Mice and rats arc usually not suscepti- 
l>le to infection with the hunun strains, 
liowcxer. sexeral jxiiing mice from a single 
litter were killed in three to six <L%j s by 
nuiieuraneou^ nr inlrajientuneal mjcetion 
»>f one strain 

7 rieuTopneumonU-Uke organisms In 
<hlek embryos. {Van llenrk and Enlon, 
Jour B.irt , 60 19 J5. 47 ) 

tlrgam«tu< Lixp IxH-n i-olatcd from 
eliieV. o<td<ryu« winch cinform to the 
pleoropnrumonta group with regard to 
jnorpl*oh>gv the apj>earanec of coloniex 
«n apir and rdlrrabihlj "nie cultures 
agglutinate,! red 1 U^mI cells from inrjuux 
ammal* The pcUlinn of tins rtrnm t., 
ihe eoeo'oedUr)- of N'cIkoii tw-e 

^eellol> III levs not Ijcen tludard. 
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11. ORGANISMS OF UNCERTAIN CLASSIFICATION. 
Similar to ike Pieuropneumonia Group. 


1. CoccobaclIIary bodies of Nelson, 
(NolsQn, Science, S3, W35, 43 ; Jour. Exp. 
Med., 65, 1937, 833j Jour. Exp. Mod., 73, 
1940,615.) 

Nelson isolated a Email bacillary oi^n* 
ism apparently connected with coryza and 
infectious catarrh from the nasal passages 
of fowls and from the nasal passages and 
the middle car of mice and rata. Their 
size appeared to be 0.3 to 0.4 micron in 
naicroscopical preparations and they 
passed through a filter with a pore size 
of 640 millimicrons They were isolated 
in tissue cultures but they grow also in 
the cell-free and heated supernatant 
fluid The freshly isolated cultures did 
not grow on blood or on artificial media; 
howevier, after 120 passages io tissue cuU 
tures the fowl coryza bodies grew on 
blood agar slants. On ascitic agar this 
strain forms colonies very similar to those 
of the pleuropneumonia group with a dark 
center surrounded by a thin periphery. 
The organisms in the top layer aro 
sometimes considerably enlarged, but no 
web-Hke structure is produced. The 
oi^auiSm is less soft and the individual 
organisms maintained their form in the 

preparations as do bacteria, and tlie ten- 
dency to grow into the agar is less pro- 
nounced than in the pleuropneumonia 
group. The organism isolated from rats 
is more pleomorphic than the others. 

The coccobocillary bodies were not 
studied with methods appropriate to de- 
termine whether they belong to the pleu- 
ropneumonia group and wlietbcr the 
mouse and rat strains arc identical with 


the pleuropneumonia-like organisms iso- 
lated from mice and rats. 

2. Filterable organisms from sewage 
and soil. (Fam, Saprophyiaceae Sabio, 
Genus Sapromyces Sabin, Bact. Rev., 5, 
I9«, 59.) 

Tlie strains isolated by Laidiaw and 
Elford (Pfoe. Roy. Soc. London, B, liO, 
1938. 292 ; Sapromyces laidlawi ABsad C, 
Sabin, toe. ett.) and Seiffert (Cent. f. 
Dakt., I Abt., Orig., m, 1937, 337} ac- 
cording to Prekov (Cent. f. Bakt., I Abt., 
Orig., 193S, 230) and Klieneberger 
(Jour. Hyg., 40, IWO, 261) are closely 
similar to the organisms of the plcuro- 
pneumonb group They are filterable, 
nod the smallest reproductive units of 
those which we have approprisfely ex- 
amined were found lo be between .125 
and .175 micron. The colonies are filmi- 
lar in appearance to the colonics of the 
pleuropneumonia group. 

The broth cultures consist of granules 
and round globular elements; the surface 
layer of agar colonies sometimes swell* 
up into large round forms. They grow 
without serum, but Fflwll amounts of 
serum accelerate the growth. They 
grow both at SO" and at 37®C. and remain 
alive in cultures kept cold (or several 
months. The broth cul tures grow abun- 
dantly with a strong opalescence or eedi* 
ment. Serologically the strains arc di<- 
tinct from the other members of d’C 
pleuropneumonia group and all but one 
arc more or Jess similar to each otber. 


ni. PLEUROPNEUMONIA-UKB ORGANISMS ISOUTEB FROM 
BACTERIAL COLTURES. 


1. pleuropneumonla-llke organisms 
Isolated from StreptobaclUus moaifl- 
formis. Lj (Klieneberger, Jour. Path 

and Bact., 40, 1939, 93; Jour Hyg., 43, 
1942, 4S5; Dienes, Jour. Inf. Dis , 66, 
1939, 24 ; Jour. Bact , 44, 1942, 37; Mta- 


ttlomtfces streptobacilli'moMUfori’tj^ 

in, B»nl. nev„ 5, 1911, S'j, 
oar. Ini Dis., CT, Wll. S2l R™"" 
runemniv'er. Bull- John, Hop ttis ' 
1 1042 291 1 

CMtures isoiolrd f«>» 
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Acid from rIucosc, maltose, eucrose 
and mannitol but not from lactose or 
plyccrol. 

Starch hydrolyzed. 

Ammonia liberated from peptone but 
DO hydrogen eulfirlc produced 
Indole formed in tryptophane sea water 
broth. 

Nitrites produced from nitrates 
Optimum temperature 20 to 25'C , 
SO’C incubation njll hill rccentlj* isolated 
organisms. 

Aerobic, facultative 
Source; Isolated from disea-sed Xilifish 
(f’ttfidufus partipinnis) 
n.ibitat;SXin lesions and muscle tissue 
ofinfocted marine fish. 

•58. Pseudomonas nlgilfaclcns U'lute 
(Srfentific Agriculture, SO, 1010, W3 ) 
From Latin ntjcr, black and /aeiens, 
®aVi/iR. 

Hodn : 0 3 to 0 7 by I to 5 microns, oc- 
turriog singly or in pairs, and having 
rotifldod ends. Actively motile, with a 
polar flagellum Gram-negative 
Gelatin stab •Pismenfed sur/acogroath 
hours Slight cratcrlform liquc- 
^iclKiri clianging to saccate 
Agjr colonics . Circular, convex, 
*'*'oo|h, glistening, entire, 2 to 4 nun in 
"^aoiltcr. Slight fluorescence in early 
The medium assumes a brownish 

Agar slant Growth filiform, smooth, 
tooistj glistening, nith blackish pigroenta- 
‘'OttaU‘’andJS'C in 48 hrs .the medium 
'uraui;; brownish Slight fluorescence In 
stages 

Broth Turbid after 24 hours. After 
5 to6 days a black ring and then a pcHide 
later .a black sediment. Medium 
brou n 

litmus milk A black ring appears 
afters days at IS’C follow ed by a pellicle. 
I-ilinu? IS reduced Alkaline reaction, 
^'^coagulalion. Digested with a putrid 
odor. 

Iftdolc not formed. 


Nitrites not produced from nitrates in 
7 days. No gas produced. 

Starch is hydrolysed Natural fats 
not hydrolyzed. 

Alkalino reaction produced in sucrose, 
maltose, lactose, glucose, mannitol and 
rafltnosc broth (pll 8.2). No gas pro- 
duced 

Ammonia produced in peptone broth. 
Aerobic. 

Optimum pll 6.8 to 8.4. 

Temperature relations; Minimum 4*C, 
Optimum 25*C. 8faximum 33-35®C 
Distinctive diameters; No or slow 
growth in culture media in the absence of 
salt. Maximum growth and pigmenta- 
tion appeared with J.6 and 2.5 per cent 
salt. Optimum pigmentation occurs at 
4* and 

Source: Several cultures isolated from 
samples of discolored butter. 

Habitat* Causes a black to reddish- 
bron'n discoloration of print butter. 
Evidently widely distributed in nature. 

60 Pseudomonas beljerinekfl Hof. 
(Travaux bolaniqucs nferlandais, SS, 
1935, 152.) Named for M. W. Beijerinelc, 
Dutch bacteriologist. 

Small rods: Motile with polar flagella. 
Gelatin: No liquefaction. 

Indole not formed. 

Nitrites produced from nitrates by 
four out of Btx strains. 

Cellulose not decomposed. 

Acid from glucose. In yeast-water 
with 2 per cent glucose and 12 per cent 
NaQ DO gas is produced. 

Pigment production; Insoluble purple 
pigment produced but not in all media; 
is localized markedly; reduced oxygen 
tension necessary; optimum pII 5.0; not 
produced in ycast-waler or in peptone- 
water; produced only when grown in 
extracts of beans or some other vegetable. 
Aerobic. 

Source: Six strains isolated from beans 
preserved with salt. 

Habitat: Causes purple discoloration 
of salted beans. 
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MANUAL OF D12TERMINATIVE BACTERIOLOGY 


The strains, like the parent organism, 
arc strictly anaerobic and the cultures 
have the cliaracteristic odor of the parent 
strain. 

It was observed in slide cultures that 
the L type of colonics develop from large 
round forms which were produced in the 
cultures of the parent organism by grad- 
ual swelling of the bacteria. 

In cultures of eight pleomorphic strains 
of BactcroideSt the L typo of colonies 
developed in three strains under ap- 
propriate conditions. The bacteria 
swelled into large round bodies in all eight 
strains. The serological propertiesof the 
L strains have not thus far been studied. 
Neither the parent organisms nor the L 
type strains had any pathological effect on 
lalwratory animals. 

3. Pleuropneumoola-like organisms in 
a species of Flavobacterlum. (Dienes, 
Jour. Bact., U, liH2, 37.) 

Tiny colonies entirely similar in ap- 
pearance to young Lj colonies were iso- 
lated from the cultures of a species of 
P/flrobflcteriiiin, 

The bacterium when freshly isolated 
produced two types of colonies on blood 
agar plate; large colonies consisting of 
small regular bacilli and tiny colonies in 


which the bacteria became pleomorphic 
and swelled up to form large round bodies. 
The tiny colonies after 48 hours of incuba- 
tion became autolyzed, and one or several 
L type of colonies started to grow under 
them. These colonies could be trans- 
planted and gave abundant growth for 
two generations, but always died out in 
the third. 

Bacterial forms were not reproduced 
either on agar or in broth. 

The L type of growth was not patho- 
genic for mice though the parent organism 
was highly virulent. 

4. Development of tiny colonies in 
other bacteria. 

The development of tiny colonies simi- 
lar in appearance to young colonies of the 
pleuropneumonia group has been ob- 
6cr%*ed in cultures of Escherichia wfi, 
Haemophilus injfuemae, and AWseerie 
ffoaorrhoea (Dienes, Jour. Bact.. i4> 1^2, 
37; Prcc. Soc. Exp. Biol, sad Med., 44, 
1940, 470). In all cases preceding their 
development, the organisms ot the pareaf 
strains swelled into large round bodies, 
and in Eerhenchto coft and //aemophilits 
influemae the development of the L type 
of colonies from these laige forms wm 
observed. Thus far these tiny colonies 
have not been isolated in pure cultures- 
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of momfi/ormis vary coa- 

sidcraWy in tbc appearance of fbc 
colonics, the tendency to reversion to 
bacillary form, and the degree of autoly- 
els. The colonies ore considerably larger 
than the colonics of the human or amtnal 
plcuropneutnoma-Hhe strains; they nsay 
reach 1 to 2 mm. Usually a nude penph- 
oral zone is present and dcvclopnicnl 
and aulolysis of the largo bodies produces 
a ccKirse appearance in the colonies 
Sonictimes no peripheral *onc develojw, 
the colony is domc-ekaped, and the large 
bodies liavc no tendency to autolyse. 
Tbejoung colonies (Inehc hours ineuba- 
lion) groiv into the a^ir as loose strands 
of more or less snollcn granules. Scrum 
broth cultures gron- in small clumps usu- 
ally adhering to the wall of the test tube 
The cultures ronsist of small graBules, 
snwill ]iolar-8taii]ing bacilli and diph- 
theroxniLc forms uhlch ancll to large 
round forms In the top layer of fully 
developed colonies, the ucll-stained large 
l>odicsnia> bcashitgcasIOto 20 microns 
Hi \*aeuolizattoii they transform into 
empty blebs Hy segmentation of their 
contents, the Lstrc forms rrviy reproduce 
the snuill Ineilbrj’ forms In suitable 
pTejwrations ctiromaiin lx>die8 are visible 
Udh in the «n«ll and large forms Tlie 
siiwll forms arc riMersbJc through llrrk- 
fchl nniHcfl, the eUc of llw smallest 
jtirticles k-w n<il Wen exactly deter- 
mined Till- oiTcinMin U tcry soft and 
fngile 

Their grenlh rei^uircments and t>to 
cbrmveat aetisitiesarv similar to ikwcof 
.‘s{ftpf>t>rtfif/uj wnnifi/i/ri'ii* 

(irunlh occur* on nutnent agar rvn 
taining anmwl si-rum or egg yolV SVjine 
limci there h b alight growth on lioilr*! 

ld»»rl ngar plite^ irilliout aeruiw. GoikI 
gmath 1 * obinincl m a tiiincrn! wiluiion 
Bilh 01 i>cr rent aurch CroatK t» 
knit Bcml’ie ami Baiert.Vie 

Tlic iri fiinii i« riKtro rriiitant to 
«n 1 t/i aging ot tW eaUure ll>A»v U Uie 
»trrjnu*.otillu« aiil »t la» a rrm.trkablr 
rc«nt**i<T to {wsiirdUn to which the l«ic» 


teritatc very sensitive. Like the bacil- 
lus, Li produces acid but no gas from 
^ucosc, maltose, fructose, ealicin, starch, 
and dextrin. It gives no oxidase test. 

Scrologieslly the Li form is similar to 
Streplohactllus monifi/ormfaand different 
from tlic members of the pleuropneu- 
monia group. It has no pathological 
effect on mice, rats or guinea pigs. It 
docs not produce an infcclion of (he 
chicken embrjD. ft can be isolated from 
freshly isolated strains of Stfeptehaeiflus 
mandiformts, from several-day old broth 
And sfinr cultures, from broth cultures 
heated St S0*C. and usually also from 48 
hour agar cultures if they arc incubated 
at 2S* to SO^C. It is questionable 
nhctlicr the Li form has been isolated 
directly from rats. 

Kliencberger (Jour. ll>g , 40, IDIO, 2f>l) 
isotatcdasimilarstrain from a bacterium 
similar to ,8/rcpt('(ca/fus mendf/ormit 
nUicU caused abscesses in guinea pigs. 
Wlieiher (his bacterium uu identical or 
different from Slrep/obociffm meniK- 
/ormt$ UTM not detennmed 

2 PleuropseumDSla-Uke orgsaisms 
Isolated from Bacteroldes funduUfonais. 
Dioncs (l*roc Soc lisp. Biol, and Med,, 
4T, 1911, 3S5) and Dienes and Smith 
(Jour Kiel , 48. I9ili 125) isolated cul- 
lurrs from two strains of Zfactcroidri 
/uAdufi/ormis nhicli could be propagslcd 
indcrinitely and nhicb in morphology and 
in (he ap^Mvirancc of mlonie^ were closely 
Biinilar to 1.i 

Tlw young rvlonics coiuisicd of rimilar 
strands of granules gTon-ing into the 

wedtum The surface of fully dciclopcd 

colonics con.«Mlcd of largo todies And a 
Iwwy comb-hke Btructurc Tl.e well 
i<ot.ated rolonin gren usiull) (o a fairly 
Urgo si}(> (I to 2 mni). 

Both ttrams, transplanted every two 
or three ibys through ec\cra! months, 



lures. 
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Amphibia {continwdi 
Toads 

Arlhroniiiia, 1003 
Bacillua, 744, 754 
JihcTOcoccus, 2Si 
Serratia, 462 
* Vtbrio, 197 
abscesses 
i)/tcrococcw3, 281 
— , intestine 
Spirochneta, 1060 
— , large intestine 
Spirillum, 217 
7'reponema, 1075 
— , rectum 
5<Tc/criMm, 760 
— , tadpoles 
Bacillus, 742 
Tree toads 
5pirocAacta, 1006 

Amphibia, Diseases of 
Frogs 

PsoudotubercuJosis 

650 

Tuberculosis 

Mycobactemon, 883, 8S4, 885, 890 

Red leg 

Pseudomonas, 102, 103 

Amphibia, Scientific Names 
Allies sp , 742 

Bu/o amencanus, 462, 742, 761, 760 
lOGO, 1075 

llyla seplentrionalis, 1066 
Leplodaclylus occltalus, I30S 
Leptodactylus penladaclylus, J1J3 
Raua pipiens, 462 
^ofio lamporarta, "42, 754, 1065, 1069, 
1070 

Xenopui laei'is, 43'J 

Animal Diseases (Vertebrate;, aJsn sec 
Amphibia, Birds, Fishes, Reptiles, 
and Mammals 
Vertebrates 
Cold-blooded 
Mycobaclenum , 887 
Warm-blooded 
Netsserta, 300 
/*fls/ei/re7/fl, 548, 549 


Animal Products (Vertebrate) 

Catgut for sutures 
Bacillus, 815 
Gelatin 

Colony on old plate 
Micrococcus, 2S1 
Containing iodoform 
Mierocoeetis, 272 
Spoiled 
Bacillus, 756 
Glue 

Black discoloration 
Chromobacierium, 233 
Hides, salted 
Pseudomonas, 110 
Sarcina, 289 

Animal Sources and Diseases (IsTerte' 
brate) also see Arthropods, Insects, 
Molluscs, and Protozoa 
Animal Sources (loTertebrate), Com* 
moD Names 
Annelid, Marine 
Crislispira, 1057 
Blood suckers 
Bacillus, 746 
Bcctertum, C79 
Echinoderm 
Crtsfisptra, 1056 
Leeches 
Bacillus, 746 
Bacterium, 679 
Tunicate 
Spirochaela, 1066 

Animal Sources (Invertebrate), Scien- 
tific Names 
Aslerias rtibrns, 1056 
Caessra relortt/omis, 1066 
Jlirudo app , 079, 746 
Pdydora fiava, 1057 
Animal Sources (Vertebrate), 

Ampljibia, BWs, Fisbes. Bepl"”- 
and Mammals 
Vertebrates, Intestine 
Aerdacler, 455 
EschMta, 4t7, «!),<» 

ParocoldactruM, ttjO 

Vertebrates, Wom-bieoJeil 
Salmmella, S03, SO, 6!r, «2S 
Tiino, 106 
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SOUnCES AND H/VBITAT3 

(All rcferecccs to viruses will be louod under the heading tViruses) 


Abnormal Milk, ecc DaUy Products 
Agar 

PactUu^i 731 
Containing iodiform 
WiefocMcw, 272 
Digesting baelcria 
AccJofiaeter, C92 
Athromt^aeUr, C2S 
Aijarbaefenum^ 02S, 620, 630 
fiaefrrium, 62o, C2G 
Flatokeeltnvm, C31 
Keudomonos, 177. 178,607,603,700 
Vtbria, 200, 203, »l, 702, 703 
Air. also see Dust 
AettnmiW, W&, 963, 970, 972. 973 
Booiitt*. W7. m, MO, 650. 651, 6S3. 
651, 655, C5S. M9, Mt, 663, CM, 665. 
607, CCS, GG9, C70. 071, 072, 73S, 7-II. 
7«, 7«, 741, 747, 74S, 740, 750, 751, 
752, 751, 7SQ. 758 

naelerium, 002, 613, 072, 674 , 676, 0«. 

CRO. CSJ. 761 
CAfOmoGartenum, 232, 233 
C7(j<tnrfium, 803 
CorvnebccKnum, SSC 
f'{ntc6flflfrju«, 6U 
GfljTtya. 2S3 
Arwfonwloc, 3IS 

JficrncoccM, 337, 230, 211, 251, 252 
253. 255, 256, 2C0, 261, 2Ca, 271, 272. 
273, 270, 275, 2?J 
.\<ifardio, 915, 075 
/’oeined, C'*6 
/V/inofrtcfiii, 2S1 

/‘jfuJo-nflMT.OJ.On, J47, 110, 171 

SaretM. 2sN. 2X) 

5/j;>^j?«rAr<-u«, 2S2 
fil’tfliyocekt^ 336. S-bt. 310 


SlrepCamycet, 935, 960 
Slreplothrtx, 975 

Air 

—brewery 

Sarana 

— contam ination 
,Vocflrd,o. 015 
Vlartococevs, 2S1 
rttudomtmai, 174 
^(apKyiococcus, 2S3 
Contamination on cooked potato 
Chrornotiaetenum, 232 

Amphibia. Coinn>oo N'ames 
VfricBo toads 
ViliMO. 197 
Frogs 

BarimeUa, llOS 
KCtriktllo, »1 
FioreCoeferiuin, 439 
jl/slleompcts, 

SltertKoreu^, 281 

AfyeoCoetmuni, 883, 8St, CSS, 890 
Piouio/ni’nas, 102, 103 
SelmMtUa, 532 
— , nbsccssM 
.ViewocftM, 281 
— , focca 

fianilMr, 742 
— intestine 

Cliitin tligrsiing bacteria. 632 
SpirocAaeto, IOC.'., 1009. lOTD 
—.large intestine 
Uaallu, “42, 751 
SpinUun, 217 
— , wund mfectwns 
tXfrthelh, 531 
Salamander 

/'jfmfwofiaa, ICC 


•Pfej'Me't by Prrt. itot«rt p, Itn’CtlitRil Mr* Margaret F- ltree<J. Ceneva. New 
3 nrl. Ausu*t, 1917. 

tl’rcfvirM by Fraa**-* O Ilnliret. lloclrMIer frwtituto for Mwlir*! Itcearcb, 
l’'nnr<t'.n Kr*> Jrncy, July, 19IT. 
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INDEX OP SODBCIS AND HABITATS 


Arthropoda (continued) 

Ticks (continued) 

lihipicephalus san^uineua, 108y, 
1090, 1098 

Rhtpicephalua app., 10S8 
Arthropod Vectors, see Arthropoda, and 
Iflsecta 

Bacterial Cultures 

Pleuropnciunonia-likc organisms, iso- 
lated from 

flccfcroidcs /tindi/ij'/orjfljs^ 1295 
/’iat'ofcac/orium sp , 1296 
Streptobacillua jaont7»/ormt«, 1294 
Beer 

Acetolacter, 183, 181, 185, 186, 18S, 
189 

BactenuJUt 6S0 
Flavobactenum, 441 
Pcdiococcus, 249 , 250 
Pseudomonas, 94, 176 
Bottled 

Micrococcus, 2C0 
Double 

Acet^acUr, 183 
Ginger 

Baetenum, 362 
Ropy 

Acetobacter, 188/ 189 
Streptococcus, 250 
Sarcina-sick 
Psdiococcus, 249 
Spoiled 

Achromabacler, 423 
Lactobacillus, 360 
Pediococcus, 249, 250 
Streptococcus, 345 
Beermash 
Spoiled 

Pediococeus, 249, 250, 200 
Beer Wort 

Acctobacter, 183, 185, 186 
Bacillus, 758 
Injtahilis, 823 
Lactobaclenum, 363, 364 
Pseudomonas, 146 
Birds, common names 
Bullfinch 
Rickettsia, 1095 


Canaries 
Bacillus, 530 

Pasteuretla, 654 » 

Shigella, 540 

Chafiinch, stomach and intestine 
Micrococcus, 2G0, 266 
Coot, stomach 
Jl/jcrocoecus, 260, 263 
Crow, stomach contents 
MicTOcoccua, 2C9 
Cuckoo, throat 
Corynetacterium, 403 
Dove, intestine 
Bacillus, C66 
Saelerium, 760, 761, 762 
Micrococcus, 252, 2M, 270, 271, 274, 
276 

Sam'na, 292 
Dove, stomach 
Bacterium, 760 

Micrococcus, 252, 254, 270, 271, 274, 
276 
Duck 

Sorrelia, 1059 
Pasleurella, 652, 554 
P/eiJJerella, 654 
Salmonella, 605, 518, 522, 527 
Duck, ekin 
CoTynetaeterium, 400 
Finch, intestine 
Micrococcus, 257, 259 
— , stomach 
Bacterium, 761 
^/icrococcus, 251, 259 
Flicker, feces 
Clostridium, 795 
General 

/Scimonciia, 504 , 521, 528, 5.i 


caecum 

rreponcma, 1075, 1076 
intestine .,o 

Padilla, IMS, 6S1, 652. 653, W. 
660, 662. 664, 666. 665, 

Jaclirittm, 67S, 676, 683, 685, 6S7, 
688, 765, 760, 76!, 762 
ficrococcus, 269 


Vtbrto, 196 
not pathogenic for 
Piscine tuberculosis 
,i/j/cofract«riu»» 883 
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Arlhropoda. Common Xamc^ 

Arachnids 

RtcletUta, lOOS, 109(1 
Crustacea 
Crayfish, intestme 
Chitm-digc-iting bacterja, C32 
Tresh witcr 
naderivm^ G78 
Paiteurta, 830 
Horseshoe crab, shell 
BaelfTium, C32 
Marine 

Pactenum, 635 
Smalt Crustacea 
Jiubnelirtijm, 3C7 
Pa^Uuria, 830 
Myriapoda 
Diplopods 
Fmifomig, OM 
MilUp^s, intestine 
.trlArdmilis, lOfVJ 
MiCcs 

UftltUva, im 
IfaemohnrtoMih, 1105 
Hird rndca 
K{<}.t{(tia, 1001 
Human mites 
llteUtUta, Id'll, 1092 
Il/ident mites 
IMrtUia. 1091. 

Sipniers 

litflrHtia, WW 
Tirhs 

PorrflKi, l<lj9 
ll<t<moUirlontUt>, HO? 

KIrl,i>rlIo, 

lltckrllun, ltM7. tir«s, lO**** 

Np’rr'rAa^tu, lOi'iS 
Ibrnt iieks, 

ices'*. !Wi 

Hoc iici.*, loss, imo, iiyN 
/fiflrtfjin. l(NS, lOO, 109(1, i(fjs 
IftaMjit \«V« 

PirltiUto, JfKS 
ticks 

flifletlitti, lO'i? 

1V..«1 trls 

I.’uifttiirt, mn, loy. 

Arthrepedt, NcUniifjr Nsmr* 
t*ru»tArfa 

/*ap*.n»4 »p , K50 


Camm(fru$ zitholket, 67S 
Ltmultts polifphemug, G32 

Bp , 111 

Aliltipcds 

Jtilua fnar^rwalMT, lOW 
Elites 

.lflOricrmonj/«8u* languincur, ICH2 
J'r«>miirM/a fiAarnniAe, 1091 
rr<»mlicu/o rfchencis, 1091 
T>'<»nltfH?o Jlelchert, 1091 
Trombtcula tifilcht, 1091 
Ticks 

Xtnblpoi'imn rtnierifflnnm, lOSS, 1093, 
S038 

Ambtifpinma lfra%tlii’nsiF, lOSS 
.tmWyemma ro^jenHCJise, 10S8 
Atnblpomm/i hehraeum, 10S9, 1094 
Amllpomma waculeilum, lOlS 
.IrnWyOfTimfl Bpp , HISS 
.lwjWj/om>nn B/riftlum, lUSS 
.ImACyomma fariegalnw, lQ9l 
IMphilug ilfcoioralut, 1(1S9 
Dtrmannlor nlhipielui, 159 
Pcrmaccnlor' anrifffoni, ICRS, 1093, 
I09G, 1095 

f>eem<recntar orrirlentnbs, lOM 
Pemeifcntor tpp , 10® 

OtTmoetnfor mnaitlts, 10® 
UotmophjtaUa A«meco*<i, 1093 
lfatmnphy*nh^ Ifafh, 10S9 
//«CmopAit«flfis ltport*-j>filuslni, 
10®, 1093 

/formDpAi/tafi* tpp , 10® 

Iftpilomma tpp , 1095 

rfcnfaoa, lOfiS, IfftJ 
Vttaphayui &r»ni?», lOAS, 1097 
OrnUhfkiorof erralie»^, 10*V» 
Ormlkwh/co^ hermci, Ifftl 
<lrwlkoilnre>» {<ir>nrrn»>t, lOG't 
rinrocqnus, 1007 
OrsilAnforoii moylola, 1000 
OmifAoiforixt normnn'Ii, l(WS 
Ornilkniorof pnrlen, lOOt 
Omr/Anr/or-oi rndi*, 1001 
Ocftc{kf»(o'<w »j!p , 1003, ItiSS 
(grnithntoroB lA<rfo:or-», l(l*'i9 
OcrtifAoIiKm lurifttla, 1001 
flrnitkolo^ox rrnr:uelfnnt, 
AAc;>(re/]Aalwi ap]xni!iru!nf'j», lO'O 
I.'Aipirr/'lxjIujI-urfrt.lfX? 
Kbtpltr[h/i!ut cffCfjJrt-atuJ, lOOJ 
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Slrds, I>}sesses ol (continue 
Canaries (continued) 
intestinal catarrh and liver clianges 
Bacilltis, 630 
Septicemia 
Shigellaf 5iQ 
Chicken, see Poultry 
Chicken embryos 

Pleuropneumonia-like disease, 1293 
Cockatoo 

Bovine tuberculosis 
Mycobacterium, 879 
Crossbills 
infectious disease 
BactUus, 661 
Dove 
Ornithosis 
Mryayou'dAeila, H27 
DuclcJings 
Keel 

Salmonelfo, 623 
Ducks 
Septicemia 
PasteureUa, $S2 
P/eifereUa, 554 
Finches 
Ornithosis 
Mii/Bjau'flncfia, 1117 
Fulmar petrols 
Ornithosis 
Aftyapawanciia, 1117 
Geese 
Septicemia 
S/iipeiia, 543 
Spirochaetosjs 
Borrelia, 1059 
General 

Avian tuberculosis 
Mycobacterium, 881 
Cholera-like disease 
Ptbria, 196 
Diphtheria 
Bacillus, 4G0 
Diphtheria-Uke disease 
Actinomyces, 9)5 
Hemorrhagic septicemia 
Pasteurelfa, S49 

Pleuropneumonia-Uke disease, 1293 
Grouse 

BaciUvs, 6BS 
Parrot 


Bovine tuberculosis 
Mycobacterium, 873 
Human tuberculosis 
Mycobaciertum, 87S 
Nodules, kidney, lung, spleen 
Btrcptocoecus, 342 
Parrot fever 
Miyagawanella, 1117 
Psittacosis 
Jl/tj/ayairanelJo, 1117 
Pheasants 
Bpidemia }a 
Bacterium, 652 
Ornithosis 
Mtyayatcanella, U17 
Pigeon 

Avian tuberculosis 
ifyci^acterium, 881 
Diphtheria 
Boci7/uj, 400 
Boctcrinm, 401 
Poultry 

Abscesses, epidemic 
Sphaerophorus, 579 
Clucfcea cholera, blood 
Micrococcus, 262 
Chicken cboIera-hU disease 
ProteuJ, 489 
Conjunctivitis, acute 
C^esMa, 1J20 
Coryra 

Coccobaciilary bodies of Nrisoa, 
1291 

Diphtheria 
Bacterium, 674 
Corynebacferium, 385 
Fowl cholera 
Bacterium, 642 
Balin<me/fo, 521 
Fowl typhoid 
Frotew, 489 
Salmonella, 521 
Hemorrliagic septicemia 
ParlcMrella, 547, 549 
Keratitis 
Golesi^B, 1120 
tesioDS, tubercufous 
Mycobacterium, SSO 
Limbctneek 

Clostrtdtum, 7S0 



OF Bovncss and iusitats 


1301 


Birds (conte'fiufd) 

Turtle tuberculosis 
Mi/tc^attenum, 8S6 
— , stomach 

Badtlvi, &i7, WS, C52» G53, 655. 655. 
CCO, CC2, Ctl, CC6, 657, CC9, 6?1. 
740, 740, 75i, 757 
Dacknum, CSC, 750, 760 
.l/jcrocotcua, 2C9 
Pteudonjonas, 140, U7 
Grouse 

SttlmoneUa, 521 
— , Wood and intestine 
Sptrochaela, 1007 
Guinea foi'i 
Clostricijum, 796 
Uodge sparrow, stomach 
• jVicroeoccus, 252, 270, 273 
Parrots 

.Vij/affoiroRcUa, HIT 
fafmonrPd, 532 
nasal secretions 
Miya(wvanW!ff, 111? 

Partridge 
Salmmttla, S25 
Pheasant 

Datiertuf^, S52 
Citfjtnrf«um,740 
.t/iyatfavonrWe, III" 

.^aJmenrila, 521 
I’lgeoRS, div-ased 
P«i«us,4(X3,C22 
Uaetenum, 401 
Krystpflolhrtt^ tit 
l!aefft<tf'artontllci, 1101 
.t/yrtV"if/rrm«, RSI 
5ji!monri/o, JAl, S32 
Pimltr) 

S<ilrtwsr».j. 503, 505, 507, SIK), 510, 
5Jl. 512. 313, 511, 51C, .518, 519, 
531. 522. 523. 525, 520, 528, 52^, 530 
— , ea«‘U’n 

Trtpmfno, 1075 
— .erjthruejtes 

^7ro^O'n^//a, 1110 
— , Intestine 
.SrtffiM. 2^2 
— nasal IJ^l 

— ,fv<t J'ntlmt-'nic f.rr 
lti>irM* tuliffcuVws* 
i/yrrfijrfruin, 872 


human tuberculosis 
ilyeobacltrium, 875 
spleen 

ityeobacUrium, StX) 

— throat 

Carynchaderium, 403 
Quail 

Salmcndla, 510, 521 
Robtn, fecc3 
Booihis, 756 

Rock dove, stomach and intestine 
JficrocKcut, 2>52. 270, 276 
Satxtna, 293 
Snipe, intestine 
Chitin-digesting bvicteria, 632 
Sfarrow. intratiBC 
iturocoteui, 270, 273, 291. 293 
— , stomach 
BacUnum, 701 
.yifrococcitf , 291, 293 
Starling, intestine 
J/icroceccia, 257, 203 , 272, 273 
— , stomach 

,l/«crocoeeus. 257, 203. 272, 273 
Barctno, 291 
Teal, caecum 
Trtponema, 1070 
Turkey 

SalntmtUa, 510, 512, 513, 511. 519 
521. 625,527, 52S 

Turkey pnulU 
i^dolaatlua, 407 

Sfltinonf«<t, 50i, S05. 514 . 515. 523, 
537, 52S. 529 
Woodpecker, intestine 
3/i<TOcoccii<, 2.»l, 260, 272 
Sarftn/i, 260 

\etlQ>i lAmmer, intestine 
j/irrococcuj, 259, 20.1, 2**5, 273 
Saremn, 292 
, stnnwh 

— Jfieroroectt*, 259, 2<,U, 265, 272 

Birds, Dlietiet of 
Birdf of prey 
Bovine luberrulom 
i/yfoiatkritm, ST*' 

Csituriea 

cecrc><i« 

Parfrurr/fa, 551 
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Cattle, Diseases of (coniinued) 
Keratitis 
Cclcsiola, 1119 
Moraxella, 592 
Lamziekte 
Clostridium, 779 
Lesions, tuberculous 
Mycobacterium, 879 
Light febrile disease 
RiclcUsia, 1095 
Listeriosis 
Jjistena, 409 
Lumpy jaw 
^cOnomycea, 920 
^^ast^t^s 

Bacillus, 002 
Qforofiactm'um, 693 

Coryncboctcrtiim, 401 
Gafacfococcua, 230 
Telraeoccus, 2S4 
iStrc;)tococc«8, 320, 311 
Metritis 

Streptococcus, 317 
Xecrotic foci in hver 
Spfcecropliorus, 579 
Ophtlialmia, infeetjoua 
Colesiola, 1120 
Peripneumonia 
Pneumococcus, 697 
Pink eye 
Moraxclla, 592 

Pleuropneumonia 

Ascococcus, 1291 
Streptococcus, 345 
Pneumonia 
Postcurella, 549 
Pneumonia, contagious 
Baerffus, 091 

Purulent infections, urinarj' tract 
Corj/ncbacterium, 3S9 
pus 

Corynehacterium, 388, 405 
Micrococcus, 264 
Streptococcus, 343 
Pyelonephritis 

Corynebacterium, 389 
Rauschbrand 

Clostridium, 820, S25 
Relapsing fever 
Rorrclia, 1062 


Septicemia 
Salmonella, 5U 
Streptococcus, 317 
Streplotrichosis, skin 
Actinomyces, 96S 
Suppurative lesions 
Staphylococcus, 2S2 
Symptomatic anthrax 
Clostridium, 776, 822 
Tuberculosis, bovine 
Bacillus, 652 
Mycohacterium, 877, S79 
Ulcerations, mouth region, calves 
Bacifius, 747 
Ulcerative lesions 
Corynebacterium, 3S9 
IVhite diarrhoea of calves 
Btr^pfococews, 345 


Cellulose Digesting Bacteria 

Bacillus, 737, 743, 746, 756, 814 
Bacterium, 614, 615, 633 
Cellulchacillus, 762 
Cellulomonas, 617, 618, 619, 620, 621 


622, 623 
Cellvibrio, 210 
General, 1006 
Itersonia, 1014 
Micrococcus, 259 
Pseudomonas, 145, 147, 148 
Spfrochoeto, 1053 
Sporocytophaga, 1(M9, 1050 ^ 
Vibrio, 203, 204, 205, 200, 207, • 


Cheese 

Aer(d}acler, 456, 157 ^ . 

Bacillus, 612, 617, 669, 712, 731, '«■ 
-15, 750, 814, 815, 816, ® 
Bacterium, 676, 677, 678, ' , ' 

es3, 686, 6S9, 75S, 760, |61, .6-. 

CteL*-»m,77(l,810,S».®2.® 
Escherichia, 452 

Granutobnciiius, 826 _.g 

Lactobacillus, 351.352. 356,3.7,359 
.Uicrobactcriwm, « 258. 

Jficrococcus, 241, -4^3» ' 2^9 

2«, 265 , 266, 260, 270. 27/, 

■ H7X 374 , 375, 

Propionibaeienum, ois, 

376. 377 , 378, 379 
Sarciua, 290, 291^ 'jj,, 314 

Sireplococcus, 325, o-o* 
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Birds. Diseases of {confintf«<0 
Lletcriosia 
Listcrxa, 400 
Ocubr ryu}> 

Coksiola, 1120 
Ornithosis 
J/ij^ojaifonrila, 1117 
UhinitiB. infectious 
J/fmopliilM, 5S0 
Uoup 

Bacferium, fi"-! 

fVpticeilrtiA 

Baetmum, 012 
Siippeil tendon 
kireptoeoeeui, 317 
f'|»rocfisetO!»5s 
Spifochotla, lOoO 
Tuliorculolis, a\ian 
.lfyfoli*<jcfe««w,879, 8S0 
Tuinors m alxIomiRal cavUj 
Arh»m\fct3 , 938 
White iliarrtwea 
f>almtmtUn,62l 
Swan 
Cfioleni 
/iofliiuf, lijl 
In{«tH)US (liseftM 
fheUrtuTfiy Mi 

Turkej » 
rneuniivarilitis 

IN lid pips.rs 
rpidfinie itt 
Iii}fl<rnim, K»2 

nird'i Kesi 

MptaccfeiiSi 1012 

Birds. K<*i«-Miric Xatiies 
Cof.jf'trt ourotur, T'lkl 
( Vawi-n; liria. 2 .*j2. 270, 270, 233 

w»,a» 2'.’ 271,270,271,274. 
2 T 0 , .“'J, TCO, TOl 
ftrrtiK\r, VO 

ciriftflla. 2Z-1, 253, »», 

I fl’if'tf.J forctur/ji, 2.'*, S.o 
frir.j^{?d COfU' t, VO. VA 
f ufiro o'fft, 2CO, 254 
$p , HITS 

r-rfifuf. Gr.'i. IWT 
1073 

270.2r3.?H, 

rn 


Pieus mj&r, 251. 500, 272, 200 
Pifnhula euTopea, 1005 
Quer^ueefufa qwrqueduta, 1076 
j$9ualarola iqvalarola, 1076 
Sturnui eulsaris, 257, 272, 273, 

201 

BIttft Milk, see Dairy Products, Afenonaal 
Milk 

Bovine Diseases and Sources, see Cattle 
Butter 

Aettrtomyees, 974 

AerdbacUr, 450 

Banllus, *43 

Baetfrium, 520, CCO, &7G 

Chtomebaetenvm, 231 

I«rla&dC(llua, 357 

Itfuconost^, 348 

.VicrohactcritiW, 371 

iUcratxem, SCO, 261, 265, SCO, 770 

ilpedbacitrtum, SOT, 890 

-Vocardio, 903 

Pitudomonas, 140 

Porcino, 291 

SirtplDcoeeut, 323, 337, 33J 
Black to redJi)}) bronn diMOloration 
Pirudoniorxtr, 109 
Pnnt> aronm 
5/icr««rCua,200 
Maj apple to Blnmbcfrj* odor 
i’afudorwono*, 100, 101 
Uancid 

/taatiui, c.:in, c.y», r/«. si i, sio 

IficroerrcM*, 251 
Skunk odor 

I’afaifomondt, '/J 
Ttttnte<I 

/Vcjid>wn'»na*, W, 11X1, }01, lO*) 
Itutlensulk 
fliictUui, Oil 

prCiputfitlrafUnuf^^ 374, 375, 377 

N<rrntt«, 4St 
ll/fi'/muiJ 
<”l<Mtrtdiu>»i, K7i 

Calf Diteairt and Sourcei, Cattle 

Cats 

Ijumf* 

J/tydsMiTdnc.’/a, ini' 
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60. Pseudomonas salinarla IlarriGon 
and Kennedy. (Harrison and Kennedy, 
Trans. Royal Soc. of Canada, IG, 1922, 
121; Serralia salinaria Bcrgcy et al.. 
Manual, 1st ed., 1923, 93; Flavobacterium 
{Halobaclerium) salinartum Elaiari-Vol- 
cani, Studies on the Microflora of the 
Dead Sea, Thesis, Hebrew Univ , Jeru- 
salem, 1940, 59 ) From Latin, aoh’nflc, 
saltworks. 

Probable synonym : Serratia aambhari- 
anus Dixit and Vachna, Current Sci., 11, 
1942, 107 (see Biol Aba., 17, 1943, 793). 
Halophilic growing in 30 per cent salt. 
From salt lake in India 

Occurs as spheres and rods, 2 0 to 3 0 
microns in diameter, 1.0 to 1.6 by 3.0 
to 15 0 microns, occurring singly, as 
owid, amoeboid, olavate, cuncatc, trun- 
cate, spindle, club, pcar-shape, and 
irregular forms. Motile, frequently uith 
a flagellum at each pole Gram-negative. 

Does not grow on ordinary culture 
media. Grows well on salted fish. 

Codfish agar (16 to 30 per cent salt): 
Growth slow, smooth, raised, coarsely 
granular, entire, pale pink to scarlet 
(Ridgway chart). 

No acid from carbohydrate media. 

Indole not formed. 

Nitrites not produced from nitrates. 

Aerobic, facultative 

Optimum temperature 42*0. 

Source: Isolated from cured codfish 
(Harrison and ICennedy, loc. cil ) Iso- 
lated from salted fish by Browne (Absts 
Bact., G, 1922, 25 and Proc. Soc. Exper. 
Biol and Med., 19, 1922, 321) who re- 
garded this pleomorphic bacterium as 
two organisms— 5piroc7iaefa haJophthca 
and Bacterium halophilica 

Habitat: Produces reddening of dried 
codfish and causes rusty herring. In 
sea salt, and salt ponds containing not 
less than 16 per cent salt 

61. Pseudomonas cutlrubra Lochhead. 
(Serralia cutirubra Lochhead, Can. Jour. 


of Research, 10, 1934, 275; Bacterium 
cuiirubrum Lochhead, Jour. Bact., S7, 
1931, 62; ibid., 4S, 1943, 575; Flavobac- 
terium (Ilalobaclerium cuiirubrum Elaz- 
ari-Volcani, loc. cil., 59.) From Latin, 
cults, skin, liide; ru6cr, red 

Occurs as rods and spheres. Spheres 
1 to 1.5 microns in diameter. Rods 1.5 
to 8 0 by 0.7-1.4 microns. Rod forms 
motile with single polar flagellum. Coc- 
coid forms motile when young. Gram- 
native. 

No growth on ordinary media. 

Milk agar (20 per cent salt to satura- 
tion; optimum 2S-32 per cent): Colonies 
3-4 mm. in diameter, round and slightly 
convex. Pink to rose dorde (Ridgway 
chart). 

Milk ag.ar slants: Growth filiform, 
slightly spreading, rather flat with 
smooth, glistening surface and mem- 
branous consistency. Proteolytic action. 

Liquid media: No or slight growth. 

Gelatin (salt) : Pronounced liquefaction. 

Indole not formed, Lochhead (loc. cit.), 
Faint test, Gibbous (Jour. Biol. Board 
Canada, S, 1936, 75). , 

Nitrites not produced from nitrates. 

Diastalic action negative. 1 

No carbohydrate fermentation. 

Aerobic, obligate. | 

Optimum temperature ST^C. 

ILxlophilic. I 

Source. Isolated from salted hidc'i. 

Habitat: ^ea water and sea salt. | 

62. Pseudomonas harveyi Johnson 
comb. nov. (Achromobacter harveyi (lohn- 
son and Skunk, Jour. Bact., 5/, 1 1936, 
587.) Named for E N. Harvey] who 
studied luminous bacteria. 

Rods • 0 5 to 1.0 by 1.2 to 2.5 microns, 
occurring singly or in pairs, with rounded 
ends Occ.asionally slightly cun’cd ; ends 
occasionally slightly pointed. Non-spore- 
forming. Capsules absent. Motile with 
a single polar fl-agellum, 2 to 3 times the 
length of the cell Gram-negative. 
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Cheese iconUnuecl) 
fcirac^cvi, 2S-I 
fyroShnx, 823 
VitriP, 197 
Ritter 

Strfp/oeoccuj, 323 
Ulsck Dj*co!orotion 
^actertum, G78 
GsMy curd 
Baollnt, 672 
raslcmiicd 

Aclinomyzcs, 9GS 
Red 

Plocamolacicnvm, 091 
Uusty spot 
JxtdoltiitiUui, Vu, 359 

Cheese. Types of 
Blue 

Itaelfnim, m 
Brick 

Barltnun, 003, 7Cl 
Brie 

filrepiMoccuA, 3tl 
Cumrmbfrl 
liaelrnupit (102 
Mtercfcwtit, JfiO, 203, 303 
hVcinc, 293 
Ttiraerreui, JSJ 
('oRtsl 

,Vfrfpf<vorrtM, 33" 
ClieiJitir 
BortrriJw, 

r.97 

Trcani 

VociUus, 001 
St/fpltvortn*, 3J0 
UlUll 

Chrond^rnertiim, 233 
{rnn« , 3TS 
ljnm'‘nla!, f»i' Sm*^ 
{><iu>h 

nuriBwi, CQ 
.‘■'rrep/nrom**, 3t2 

(ItUTLA 

{liintlui, 7%Vi 
I.in'hwfi:»'r 
Itmllni, CJ2 

tjpUUT 

MC.fr. 


Xeuchatcl 
Streplococcui, cM2 

ou 

Bod«n>iJ«, 602 
Parmesan, eec Graaa 
Bacillvt, 737, 756 
Richelieu 
3/icf<KoeC!«, 65S 
Schlossk^e 
SinplDcocait, 312 
Soft 

Caeijlus, 61!) 

Sotmonella^ 529 
Swiss 

Bactllus, 618, C57. 737, 739, 752 
Bae/tnum, CSS, 75^, "CO 
.ViCTOcarcus, 255, 35G, 257, 259, 2C1, 
2G3, 261, 2G9, 276, 273, 275. 277, 
281 

BrojrtpnsWlenurn, 375, 374, 379 
.8ar<ina, 290, 201 
StreplMorcm, 323, 338 
Tilsit 

PtoeomoioetfHutiit 091 
rroptoRihaetenwm, 378 

Chitia DlgestifiK Bscterie 
Bacilius, 632 
liarUnurn, 632 

Concrete, sec Mineral Sources 
Condensed Milk, see Dairy Products 

Contamination 

(iatpUwi, 7l2. 717, <48 
ftoeUnu^, COJ, C73, 682 
C’cffufo’wonae, f>22 
ChramD'>arlfriufn, 232 
rio'fnrfiuoi, 798 

<'orytse!<oftfr>u»n, 401 
.Vornfdirt. 9rt,*(, OlA 
Otnpo’a, 97B 

/Vonoreceui, 281 

J74 

Stap^yjwo'^u*, 282 
TuVreulin nail 
yoco'diOfOO., 

Vamoo 
Q’ttfxsFT'a, 976 

Cream, err Milk and Cream 
Ctittbc CofflpOBod. Mineral Sources 
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Daffy Products, nJso see Butter, Cheese, 
and Milk and Cream 
Abnormal milk 
Bitter flavor 
Bacillua, G18 
jt/rcroco«K», 205 
Blue milk 

Pteudomonaa, 93, H5 
Fetid odor 
yiscot»<ie/eri«m, C9t 
Ccncrai 

AchrombacUr, C03 
Red milk 
Doderittm,, COI 
iltcrococcva, 256 

Ropy milk, also ece Slimy milk 
Achromobader, 427 
AlcaUgeneSt 414 
/,(icto6ociWu#, 095 
.V/eroeww, 25S, 2CS, 272 
Streptoeoecue, 3-14, 702 
Slimy milk, atw see Ropy milk 
Aehromobacler, 423 
i7ocrt^^<e, 651, 74C 
liaclertum, GOi, 075 
Clcalndium, 7S9 
F/(jt'o5ae/muwi, 43i, 442 
Micrococcus, 208, 271 
Soapy milk 
BactUus, COO, 607, 768 
Pseudomonas, 145, 149, 160 
Tainted 

Bacillua, 000 
Aroma bacteria 
Streptococcus, 339 
Casemate solution 
AcAromotacter, 692 
Condensed milk 
Lcuconosloc, 348 
Thermobactertum, 364 
Evaporated milk 
Bacillus, 713, 738 
Pseudommas, 103 
Fermented milk 
Dadhi 

Streptolhrix, 364 
General 
Sarctna, 202 
Oioddu 
Bacillus, 362 


Kefir 

Bacillus, 746 
Laclobadllus, 351, 357, 359 
Streptococcus, 333 
Kumys 
Bacillus, 362 
Lcbcn 

Slreptabaciltus, 364 
Matzoon 

Flasolaelerittm, 441 
Sarcino, 252 
Mazun 
Bacillus, 748 
JJoctertum, 302 
Piima 

Streptococcus, 342 
Taelte 

I/aefo?>a«7/w, 095 
Streptococcus, 702 
Taettc, false 
jSoeterfum, 675 
Yoghurt 

Lccto6aci71«a, 355, 362, 364 
General 

JJflOj71t«, 732, 733 
ilictKKCv,, 237, 239. 249, 2J1 
^/jfCotcctm'uTu, SS9 
Propionilacterium, 373, 374, 
376, 377, 378, 379 
Pseudomonas, 100 
Ice cream 
Bacillus, 612, 670 
Malted milk 
Bacaius, 750 
Milk powder 
BaciltM, 733, 755, 756 
Milk powder (eprey process) 
Streptococcus, S2S 


Sour milk 
Bacillus, 756 
Laelobaeillus, 352, 362, 3S4 


Starters 

Leuconosloc, 347, 34S 
Streptococcus, 325 
Wliey 

Bacillus, 755, 756 
Bacterium, 6S7 


'tessils 
abgertes, 414 
Ulus, 732,733 
rnbaderium, 370, 371 


375, 
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Dairy UteosUs ictnUnaei} 

SUeroeoccM, 23S, 239, 240, 241 
Pieudomoniu, 100 
Creamery equipment 
I’itudommtu, 00 
Farm utensils 
Sarema, 294 
Filter cloth 
Bactlluf, T35 
Milk can 
Srrmfio, 4S1 
Milking machine 
£arc>na, 294 
Dairy Wastes 

Athromohaettr, C2S , 
Fiaeeftaettrium, 433 
rsrudemenas, 177, 178 
Decomposing Materials 
Agar-dsgcsling bacteria, see Agar Di* 
gestiflg Bacteria 

Cellulose-digceting bacteria, see Cell* 
ulese Digfstisg Bacteria 
Ccl!u!ty« fibers 
Sofonpiom, 1034 
Chitm-digeeting liftctrri#, 032 
Composts 
Crf/uiomonos, CIS 
J/irromonaspora, 9S0 
5frrptompcri, W7 
TAio6ofl«ujt, 79, 81 
Crab ahetls 
n<ie!erium. C32, 633 
Farinaceous materials 
C/wtriditm, 824 
General 

fl<iallu4, 7U, 715, 730, 733, 734, 

735. 741, 743 
Uacfmuei, C82 
Jljrwoccui, 1012 
.fpinlium, 70I 
Grm* 

,4fan»w5.TM, 973 
7« 

3fp7<raxtii, 1012 
- lirl.-n* 

.trr>ea7,-wfa. lOlS. 1019 
.W^rwwji, 1012 
latn.u* Kilultnfi 
Itocih’w, 713, Til 


Marine vegetation 
Cytophaga, 1014, 1015 
Otigaoic Matter 
Chondrococcvs, 1046 
Cyfopfiaga, 1014 
Polsangium, 1028, 1029, 103<» 
jSoranj^tum, 1023 
ViSrto, 201, 203 
Taper 

3/yro<r«cjM, 1W2 
Plant wsitiues 
Bflrfrrium, S24, 825 
Clotitndium, 823 
Cylophaga, 1013 
Starrliy materials 
Baeillxtt, 722 
Sugar refinery waste 
Lompreptdia, 814 
Vegetable 
Boni/us. 731 
Bpinlium, 214 
Vegetation 
Baeillv$, 815, 819 
Thtirihrix, 989 
Wood 

Chmdromyct^, 1037, 1039 

Ciojtndiuin, ^ 
J/Vittrocfws, 1012 
Sjmanyiuw, 1033 
Watermelon 

DanUvi, 745, 751 
Water pbnls 
Ixtmpropedia, 814 

Dogs 

Di>« 

Daclcroidrs, 5C>C 
Blond 

Lepforpira, I07S 
NpirocAfftfa, 10G6 
Slfcpfocpccus, 5t3 
Con]unct»^•a 
CorjfTitkocienum, 4'>j 
Ilrj ibw) tes 

Fatal illness 
/{iclclUfa, IV*} 

Feces 

Doci(ii«. 8iS 
Soteie'.tKa. 514. 530 
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Dogs (continued) 

GcnUal ot^ns 
Satmonctta, 514 , 620 , 530 
Intestine 
Bacterium, 680 
Salmonefra, 514, 620, 530 
iSpirocJjaefa, 1068 
liiver 

Acvformis, 812 
Nasal mucosa 
Ztiberella, 578 
Nasal mucus 
Bacillus, 740 
Not pathogenic for 
Mi/cohacteriwjn, 880 
Nocardm, 806 
Preputial secretions 
//emopfcUua, 588 

Red blood cells, see Erythrocytes 
Skin 

Carynclhrtx, 400 
Stomach 

Bacillus, 651, 671 
jSptriZJuni, 217, 218 
Spirachaela, lOflO 
Throat 

Streptococcus, 315 
Urine 

Bacillus, 740 
Dogs, Diseases of 
Abortion 
Bruceita, 562 
Abscess 

Micrococcus, 273 
Actinomycosis 
Actinomyces, 927 
Bronchitis 
Nocardia. 919 
Cancerous ulcers 
Spirochaeta, 1074 
Catarrh 

Bgeudomonas, 146 

Cerebromenmgitis 
iVocardio, 919 
Distemper 
Brucella, 563 
Endometritis 
Bactenum, 677 
Glanders 
il/ol/eomj/ces, 655 


Haemobartonellosis 
ilaemobarlonella, 1102 
Hemorrhagic septicemia 
PasteuTtlla, 549, 550, 553 
Human tuberculosis 
J/yco5acteriuin, 878 
Ixiukcmia 
Bacterium, 680 
■Streptococcus, 337 
Lymphadenitis 
iVocardta, 919 
Measles 

Slrepioeoccus, 341 
Peritonitis 
Actinomyces, 915 
Phfe^bn 
Actinomyces, 915 
Plague 

Spirochaeta, 1068 
Pleuropneumonia'like disease 
Asierococevs, 1293 
Pneumonia 
Brucella, 563 

Purulent infectious, urinary tract 
Corynebncfcriwm, 3S9 
Pyorrhoea 
Leptolhnx, 366 

Rabies, vaccine contaminant 

F/ar^aefenum, 437 
Rabies-Jike disease 
BacBfws, 603 
Ringaorm 
Aciinomyees, 916 
Uremia 

heptospira, lOi^- 
Dung, see Manure (Dung) 


:t, also see Air. 
chrom^cler, 424, J25, 427 

cdnomscM, OB, ,25 729, 

738,739 

acieriuri, 605, 68- 

hromobaclerium,J^ 

loslridium, 786, 817, 8- 

JJ3^ J)t,' 

icracoam, 260,262, 

253,255,256,2o7,«*"' , 273, 

279, 280. 28> 
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Dust (fonlinued) 
iU)/aga\i'an<lta, 1117 
Mvtd’Qeftrium, 8S0, S90 
Sardna, 2S0, 200. 202, 293 
Strroito, 4S1 
Slrtpiocoeeva, 316, 340 
SUepiomyces, 935, 936, 949 
Dusts 
StabJo 

ificrococcui, 265 
Street 

Clcatridtum, 786, 820 

EsgSi SCO Foods Aod Foodstuffs 
Efsporaled milk, see Dairy Products 

Feces, Aabnsl, see Muiure (Duag) 
Feces, Hurnu 

Also Bcc Humao Sources, lutcstinc 
•lerolocfcr, 430,45? 

.Weaitpenet, 413, 4IG 
lineiUta, 612, 047, C51, 652, 654 , 056, 
601, «5C2, 665, 666 , 6CS, 721, 736, 737, 
T38, 744, 746, 748. 749, 755, 755. 756. 
813, 617, 8IS, 825, 826 
ii<K/<num, COJ , 607. 073. 075. 631, 633, 
687, 759, 700, 701, 762 
Ila<t<Tot<i<t. 507,568. 569. 570. 571. 572. 

573. 571, 575 
liifiddtroeltnum, 369 
Co/fnofxjfrcnuJn, 368 
n«frtd«um, T73, 774 , 7S2, 785, 787, 
r««, 791, 793. 791, 790, 797, 799, 600. 
601, 602. 609, 810, Rll, 812, 820, S21. 
823. R2I. 620 
t’i>ryD€f»oeJ#nMm. 401 
i.VrrAdJa.533,5St 
Ki^/iencAta, 447, 450, 451, 453, 453 
A'ufiflcfmufn, 3CS 
(Trunufofxsnffiu, P20 
Kurff.io, 03 

353, 331, 357, 359, 362 
iherd-atUritr^t 370 
.Uiffwerew, 252, 253, 257, 259, 260, 
2^5, V/,. 270. 272. 274, 2:5. 276, 277, 
278, 279, 2«P, 231, (715 
SC: 

H'U. 4'»! 

1 48 
SC? 


Salmonella, 502, 50-1, 505, &)6, SlfJ, 611, 
512, 513, 514, 515, 517, SIS, 519, 520, 
522. 521, 525, 52G. 527, 528, 629, 630, 
531 

SMse«a, 537, 53S, 539, MO, M2, W3, 
644 

Spirocfiaefd, 1007, 1060, 1070 
SrupA^fococcus, 2S3 
5r«pfocoeeus, 322, 323, 326. 327, 330, 
333 , 335, 330, 341, 343 
I'tirio, 201, 205 
Feces, lafant 
Microcoeem, 25T 
A'fissfno, 301 
Ptevdomanat, lOS 
Sfapht/locDccus, SSI 

Fementing aod Fermented Materials 
.l^are amencana, cap 
rseudomonos, 106 
Alcohol infusions 
BaeUnum, C75 
Ale, bottled 
Atetd^aeter, 602 
Deer, sec Beer 
Hcct ]uiec 

Atetobotter, JS9 
Ikcta 

flaci»uJ,6K.CC-1.7S2,757 
Baffenum, 675, 67S, CS6, 761 
LaetobacUlvt, 357 
Boernprs 

Acefotaefer, 131, 182 
Dread dough 

ilaallui, C57. C61, 742 
Baelrnum, G53 

Latlobaallus, 357, 359. 361, 363 
Oiblwg", soc Sauerkraut 
Cereal mash 
Lorto&anffur, 263 
ti>m nvi.<h 
C7«fni/tMTn, “SI, 825 
l^ctof-ficdtue, A '7 
Dales 

.4r<fo7<jffcr, IRl 
D«iKh 
liadSliii, 742 
/Jijtlmura, C®A 
En»«Uce, iw«e SiUc". 

IVm.rr.led milk drinkn, ree Dairy 
T^edocti. IVftrenlrd mllli 
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Fermenting and Fermented Materials 
(continued) 

Figs 

Acetobacler, 184 

Flax retting, see Retting, Flax 
Fodder 

Bacillus, 750, 755 
Fruits 

Acciobacter, 18i, 182, 183, 184 
Ginger beer 
Rocterjtxni, 362 
Grain mash 
Acetobacler, 182 
Bacillus, 824 
Granulobacter, 822, 824 
Laclobacillus, 35G, 357, 359, 363 
Hay 

Baalltts, 740 

Hemp retting, see Retting, Hemp 
Hydrogen paroxitlo solutions 
Aeslobacier, 189 
Infusions 
SaetUus, G72 

Ken&f (Hibiscus) retting see Retting, 
Kenaf 

Kombucha from tea infusions 
Acetobacler, 189 
Malt 

Bactenum, 677, 078, 679, CSS, 7C0, 761 
Malt beverages 
Acetobacler, IS2 
Malt infusion 
Micrococcus, 263 
Malt mash 
Sarcina, 287 
Mash, dried peraimmon 
AcetdiacUr, 184 
Mash, spoiled 
Pediococeus, 249 
Mash, vegetable 
Lactobacillus, 356, 357, 359, 361 
Methane fermentation in swamps 
,Si3rcina, 287 

Milk, Fermented see Dairy Products, 
Fermented Milk 
Molasses 
Closiridium, 7Sl 
Laciobaallus, 359, 363 
Pickles 
Bncflltu, MS 


cauliflower 
Laciobaallus, 357 
cucumber 
Lactobacillus, 357 
tomato 

Laetobaeillus, 357, 359 
Plant juices 
Psetuiomonas, 106 
Plant materials 
Closiridium, 772 
Lactobaciilus, 347 
Slreploeoccus, 325, 326, 327, 340 . 
Potato mash 
Amplobacter, 813 
Clostridium, 781 , 808, 819 
Icclobaa’Uus, 356, 357, 361 
Pulque 

Pseudomonas, ICO 
Streptococcus, 338 
Sake 

laetobaeillus, 363 
Sauerkraut 
Sadlius, C57, 750 
Bacterium, 075 

Laelobadllus, 357, 359 , 

Pseudomonas, 146 
Silage 

Bacterium, C02 
Closiridium, 785 
Lactd^ocillus, S59 
Pfopionibaclerium, 376 
Strcplococeus, 336 
Slimy fermentation 
Uodllns, 749 
Soybean cake 
Bacillus, 757 
Tobacco 

Bacterium, 674, 6S2, 685 
Urea 

Staphplococcvs, 2S2 
^Svroeoccirt, 23S, 250, 260, 2CC, 267, 


269, 279, 280 
5t«r«'na, 2S9, 293 
Stapbi/loeoecus, 2S2 
go tables 

4alo5acter, 1SI,JS2 
^ac/o6aciflt«, 347, 350, 357, 35 , 

tM tS6.lS7. 


ISS 
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Fenssented Materials (conh'nuecf) 
Vinegar {tonUnuedi 
DadUtis, 750 
Baclertum, CS2 
— , fiuick pnjccss 
AceioixicJer, 187, IS3 
— , ttlna 

/tce(«j6«feT, 187, ISS 
Wine, sec Wine 
Yeast, €co Yeast 

listes 

African ^^ucl^«h, blood 
Sptrochaefa, 1007 
Anchovy ptcklc 
/’fdjOfoeeus, 2u0 
Anchovy, eiUcd 
ViOrio, 201 
Blcnny, jntcsllnc 
J'reponema, IWS 
Droehet 
Sur(»nt?{a, 

Oullhc&d, Marine 
Ffcponema, 1071 
Carp, paUiDgcnle (or 
Baclenum, Gl2 
Prdfua, 401 
Pt<itdcm»n<u, 102, 140 
Mvco*jaeit»ijm, 8S3, SSI 
Caifuh 
AVrrofia, 4C2 
Codfi.*h 
— , fcccs 

Aehrcmd'asitr, 420, 423, 42G, 427 
f'JatohocJfrmn, 434 
— , tntcslinc 
AeAro-irf'CCfcr, 425 
Shs<i!a,bti 
— . red salted 
i/ifroceccuf. 250 
/’tfude^onCi, no 
i<d»nno, 2 S 0 
flin e 

.te*rc»'.rf^5crrT, 42). 423, 423 ^ ^27 
i arlrr-’o, 43|, 43 <i 
CV«lcf 

5S1 

iVicfjh 

455 

•», ili.i e anj fej-r* 

Atk/c— 03 


Eels 

Boclenvm, 673 
JI/ycof«3c<fr<tim, 883 
t'lftfio, 20 s 
Ccncral 
Bactllut, 753 

/’feudnmoncy, 102, 100, 140 
— , blood 

Rteketltia, 100? 

Sptrethatia, IOCS 
— intestine 

Chitin-discstiRg bacteria. C32 
— , rectum 
Treponema, 1070 
— , skm 

Daetertum, GOC, C12 
3/icr«*0fc«a, 210 
IlndJocIc 
SpirochQfia, 10C5 
— , elimc 

/'/otoi'Of/fn’um, 43S, 440, 441 
Ilake 

Fheoheelerium, 430 
Itatibut 

/’sfu'/emcnoj, 145 
— , akm 

FlaeohaeUrxxim, 420, 434, 437 
llerring, nhed 
iSofaTio, 202 
Kibfisli 

Pteudommat, 100 
Lamprey eel 
BarlmeHa, llOS 
Marine fishes 
.UjieobccreriKm, SS3 
/•aevdomenoJ, 147 
SpirocAeera, 1067 
Trepottemo, 10*5 
Perch, eryibwjies 
<7ro*a»i<ffa, lllO 
PtilUel. 

iipirceftaefa I0C3 

Salmon, liiue bUck 
CAoerf/pcercta, lOtT 
Ealcjin eegs 

Ar4re^c4,«c!«r, 42S, C'^ 

— — , di^nM-d 
I’rri.ifonm'.oj, TCO 
K&lced 

JUicrceoreur, 250, 2C6, 2C5, 203 
/'»fvdr»»-cnci, 110 
Sarnea, jcp 
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J'lshes (clijt/rriucc/) 

Sardines, ^Ued 
Vibrio, 204 
— , Blomaeh 
Eubacleriumf 367 
Sea bass 

jJ/l/coioc/crJujii, S84 
Sergeant major 
MycobacteriuTn, 8S4 
Shark, blood 
BorreUa, 1064 
Skate, elime and fecca 
FtavobacUrxum, 434, 439 
Tench 

J5arf<wjeWa, 1108 
Trout 

BaclerUim, C86 
Whiting 

Mieroi-pirentma, 1004 
Fishes, Diseases of 
Oirp 
tumors 

itycobacUnurn, 8S3, SS4 
rod spots 
Baelerium, 042 
Eels, dtaetued 
i?ac/erjtim, 673 
3/{/cohactcrtu77», S83 
V-tbrto, 203 
Genera! 

— , epidemic infection of fishes 
BactUvs, 751 
Vibrio, 197 
— , fresh water fishes 
Hemorrhagic septicemia 
/’«cw£fomo7ia«, 102, 103 
— , akin ieaions 
Pseudomtmas, 102 
necrotic ulcers 
Rickettsia, 1097 
— , necrosis of the liver 
Chondroc(Kcm, 1017 
Mycobacieritm, SS4 
Kiiifish, skin lesions 
Pseudirtnmas, 109 
Marine fishes 

Pseudomonas, 149 

^ infected skin and muscle 

Pseudomonas, 109 
, tuberculosis 


ilyecbaelerium, 884 
Trout, furunculosia 
Bacterium, CS6 
Salmon eggs 
AcAromo6«ctcr, 692 
Bseudmonas, 700 

Fishes, Scientific Names 
Abude/duf maurrh't, SS4 
.4cfop««fl japonicum, 636 
^weiwras mefas, 462 
i?fcnRtu« pavo, 1075 
Box hoops, 1073 
Cenlropristes slriatus, SS4 
Clarias angoiensis, 1067 
Coeiorhxjnchus sp., 636 
Cotlus bubalis, 1074 
Cyprinus ecrjjfe, 491, 642, S84 
Cyprinuo sp., 102, 149 
Esox lueiui, llOS 
Fttndu/us parvipinnes, 109 
Gadm caliorias, 420, 423, 425, 426, 
427, 434, 436, 544 
Oadus minutus, 1067 
Oadus pollachitu, 1069 
Eippoglossua kippoglossus, 429, 434, 
430, 437 

Lepadogaster bimaculatus, 1075 
Melanogrammus oeghfmus, 438, 440, 
441 

iHerlangus merfonjos, 1064 
il/feropO| 7 oj» undulatus, 884 
Oncorrhyriehus nerka 1047 
Pelamys sttrda, IOCS 
Perea Jtuviatilis, 1110 
Feiromyzon ffiarinua, llOS 
Fhysiculus japonicus, 636 
Fa^a CTiTiacea, 434, 439 
Saccohrflacftu* /oMifts, 753 
Sgttttlus acanfhias, 420, 427, 436 
Teiraodon fahala, 1097 
Tinea hnea, llOS 
Trar^urus joponievs, 694 
Tnjfo iuceno, 1076 
Cfropfijfljis Unuts, 439 
Fomites 
{Airbrush 

Mtcrococcus, 253, 275 
Hospital shirt 
Serratia. 484 
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Toads sad Foodstuffs 
Anchovicg, picWed 
JticTOcoceus, 2oO 
Asparagus, boiled 
Bacillus, 742, 743 
Bocfmum, 7S0 
fiacon, taiatcd 
Vjftno, 702 

Boaos, EaUed, purple difcoloratroD 
Pteudommaa, IM 
Beel extract 
Bactllus, 734 
Beet juke, su^r 
teuconosfoc, 313 
Blood satmge 
Cfotfrtdium, 7SS 
Blulwurst 
Cfojfndium, 7S8 
Bread 

Bacillus, 661 
Baefenum, 6S0, 756 

r>« 

Bacillus, 711, 750 
sUtny 

Bacillus, 711, 73S 
BocUrtum, 760 
Butier, gee Butter 
Candy 
Buetffus, 750 
Canned beans 
Baallus, 750 
— , beets, blackened 
DaciUut, 730 
blueberries 
Baallus, 735 
— , carrots 
Baallus, 742 
com, spoiled 

731, 755 

com, sulfur stinker epoiluie 
ClMlndiiiJrt, 54X) 

— , evaporated milk 
Baallus, 713. 733 
PsfudoTnemas, 103 
— , foods 

B4n»w, 713. 730, ni, 731, 736 
a«Hd«««.TT9, 797 
, KOods, spoiled 
Baallus, rw, 731, 731 

spoifnl, non-»riH 
CfotfndiuM, tW, 


— , macaroai, spoiled 
Baetllus, 317 
— peas 

Bacillus, 737, 75G 
— , pumpkin 
Baefertum, 609 
— , pumpkin, swells 
Bacillus, 730, 731 
— , eabr.oa, spoiled 
Saa'llus, 817 
sardines 
Saralia, 4S3 
— , siMoach 
Bactffus, 82S 
— , string beans, spoiled 
Bacillus, 731, 74S 
— , tomatoes 
BaciWttt, 756 
— , vegetables, flat sours 
Baallus, 734 
Catsup 

Vactc^cillus, 359 
Cheese, see Cheese 
Codfish, reddened salt 
Baallus, 667, 742 
Flotcboclenum, 442 
Pstudomonas, 110 
Corn meal 
Boeferiunv, 679 
Crab meat, musty odor 
Achromobaclcr, 425 
Cream, sec Milk and Cream 
Da»r>- Products, see Dairy Products 
Dates, commercially packed 
Boaftus, 755 
Eegs, black rot 
Pr^fva, 490 
— , cooked 
Itaclaium, 761 
— , duck 
Salmonella, 517 
— , hen’s 

Bacillus, 653, 651, 657. 659, €63, 
672 , 747 , 720 

Pseudonoaaa, 147 , US, 14!). ICO, 
179 

— , musty 
.icAromo6cf(cr, 425 

14S, IT9 

— , I'owdered 

- 510, 512, 513 
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Foods and'^Foodstuffs (con/mwcd) 
Fish conserves 
Clostridium, S21 
— , herring, rusty 
PseudomonQS, 110 
— , ealtod 
Bacitlia, CSS 
Ristella, 576 

— , eenti'dried ' . 

Flavobaclerium, C91 
Food conserves 
Bacillus, 741 
Gelatin, spoiled 
^aci7iu5, 756 
General 

Serraiia,48l,4S2 
Grapes, Spanish dried 
Bacterium, C2i 
Ham, salted 
J?«5acte«um, 307 
— , sour 
Clostridium, 7S4 
Horseradish, ground 
Bacillus, 757 
Maf:garme 
5aci«us,CG2.CG7 
Bacterium, C81, CSS, CS9 
Meat 

Daclertum, 678 
il/iercKoccus, 25S, 272, 281 
Streptococcus, 338 
oxlracl 

Bacillus, 648, 631 , 740, 745, 74G, 749 
Bacterium, 078, 7CO 
Micrococcus, 255, 267 
Streptococcus, 339 
pies 

Salmonella, 531 
— , spoiled 
Bacillus, 749 

Miik, see Milk and Cream 
Mincemeat, canned 
Bacillus, 757 
Oranges 

Bulylobacter, 825 
Oysters 

Jiifiabtlis, 823 
Pickies 

Bacillus, 648, 754 
Saimortclla, 519 


Plum preserves 
' Bacillus, 753 < 

Pork 

Closfrtdium, 802 
Potato, cooked 
Bacillus, 664, 741, 748 
Ilicc, cooked in chicken broth 
Serralia, 484 
Salad dressing 
Lactobacillus, 363 
Sausage 

Bacillus, 749, 751, 752, 816 
Clostridium, 178, 779 
Salmonella, 530 
Sugar, also sec Sugar 
Dadlltcs, 742, 745, 747 
Leucouostoc, 347, 34S 
Micrococcus, 2C0 
Spirillum, 217 
— , beet 
Bacillus, 747 

factories, frog spanm fungus 
Leuconostce, 347, 548 
Spirillum, 217 
Tomato jiticc 
DaciHus, 713 

Tomato products, spoiled 
Laclobaeiilus, 357, 359 
Trudies, cooked 
Baallus, 767 
Wiener skins 
Tclracoccus, 284 
Wurat 

Micrococcus, 25S, 272, 281 
Goats 

Cerebrospinal fluid 
Streptocixcus, 338 
Corneal or conjunctival discharges 
Cdesiola, 1120 
Geneml 
SalmoneUa, 606 

Goafs, Diseases of 
Abort'roa 
Brucdla, 551 
Agalactia 
Anutomyces, 1292 
Glanders 
MaUeomyces, 655 



FAUnLY rSEOTOarONADACEAE 


in 


Sea water gelatin colonics After 2f 
hours at 20’C, circular, about 1 5 mm in 
diameter or larger, margin slightly undu- 
late, sunken due to the beginning of 
liquefaction, interior somewhat zonate, 
colonies surrounded by a halo of numerous 
small secondary colonies, circular and 
finely granular la crowded plates a 
large number of gas bubbles are formed 
Luminescent. 

Sea water gelatin stab Rapid saccate 
liquefaction complete in 5 days at 22‘*C 
Abundant flocculent sediment 
Sea water agar colonies- Mostly very 
large, 0 to S cm. in diameter in 24 hours, 
fiat, highly iridescent, circular with 
undulate margin, or composed of narrow 
and close or wide filamentous growth 
Occasionally small colonies appear that 
are circular, mth entire or slightly undu- 
late margin, often producing irregular 
secondary grow th, surface always smooth 
Luminescent. 

' Seawateragarslant Growth abundant, 
spreading, grayisbly viscous, homogene- 
ous, iridescent, the medium becoming 
rapidly alkaline when inoculated at an 
initial pH of 7.0 With fish decoctions 
added to tho medium, luminescence is 
much brighter and growth becomes 
brownish after several days. 

Growth on autoclaved fish Abundant, 
smooth, glistening, yellowish, becoming 
dirty brown after several days. Mild 
putrefactive odor. Luminescence very 
baUiartt, 

Sea water containing 0.2 per cent 
peptone; Abundant uniform turbidity, 
thin pellicle, sediment accumulating over 
a period of ecver.al days. Ijumincsccnee 
at surface only unless the tube is shaken 
Ivnik, with or without the addition of 
2S per cent salt - ICo growth 
Potato plugs rcstingon cotton saturated 
with sea water: Growth slight, somewhat 
spreading, slightly brownish. Luminous 
Indole 13 formed (Gore’s method). 
Xitrites arc produced from nitrates. 
Ammonia is produced in peptone media 
(Ifanscn method). 


Fixed acid from glucose, fructose, 
mannose, galactose, sucrose, maltose, 
mannitol, dextrin, glycogen, trehalose, 
cellobiose; slowly from salicin Non- 
fixed acid from nielezitosc, slight acid 
from sorbitol, disappearing in 24 hours. 
No add from glycerol, xylose, arabinose, 
dulcitol, inositol, adonitol, erythritol, 
arabitol, lactose, raffinosc, rhamnose, 
fueose or alpha methyl glucoside. 

Starch agar. Wide zone of hydrolysis 

Hydrogen sulfide is produced (Zobeil 
and Fantham method). 

Temperature relations Optimum 35® 
to 39®C Abund.snt growth at 22® to 
25*C Optimum Juminescence at 20* to 
40“C. 

Not pathogenic for white rats or amphi- 
pods. 

Aerobic, facultative anaerobe 

Source Isolated from a dead amphipod 
{Talorekestia tp.) at Woods Hole, AIttssa- 
ebusetls 

H.abitat Seawater. 

03 Pseudomooas phosphoresceas 
(Fischer) Bergcy ct al. (.BactUva phoa- 
phoreseens Fischer, Zcitschr f. Hyg,, S, 
1S37, 53, Photobactenum tntiicum Bei- 
lerinck. Arch Nderl d Sci Evades, t3, 
ISS9, 401; Bactenum phoaphortscena 
Lclim.ano, Cent f Bakt , 5, JSS9, 7S5; 
not BacUnum phosphoreacena Fischer, 
Cent f Bakt , 5, ISSS, J07, Bergej’ct a!., 
Manual. 3rd cd , 1930, 177 ) From Greek 
pkoapkore^^ to bear or bring hght. 

See page C99 for additional synonyms 

Description taken from Fischer (/oc. 
cii ) 

Small, thick rods 2 to 3 times as long 
as wide, with rounded ends AfofiJo. 
Stain lightlj’ with aniline dyes 

Gelatin colonics After 3G hours, small, 
circular, gra^'-white, punctiform. 
Liquefaction Bluish to green phos- 
phorescence in 4 to 5 days. 

Blood scrum; Cray-white, slimy 
grow fh. 

Potato. Tliin while lajer in 2 (o 3 
days. 
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Hail 

liacillm, 711 
Micrococcus, 2G9, 279 

Hogs 

General 

Salmonella, 502, 601, 505, 607, 509, 
510, 513, 514 , 519, 521, 522, 525, 526, 
627,630 
Genital orRans 
Brucella, 5C2 
Intestine 
Bacillua, 753 
L>'mph glands 

Salmonella, 505, 510, 513, 514, 518, 
624, 528, 520 


Diver, necrotic foci 
Spliocropliorns, 679 
Orary 

Bacillua, 757 
Peritoneal fluid 
Bacillus, GCO 

Hogs, Diseases of 
Abortion 
Brucella, 561, 562 
Abscesses , 

Corj/ne5oclerj«m, 3SS 
Vihrio, 200 
Actinomycosis 
Actinomyces, 920 
Anthrav 
Sactllus, 720 
Blood in liog cholera 
Borrelia, 1063 
Bronchopneumonia 
Docillus, 657 

Calcareous deposits in nuiscles 
Actt’nomi/ccs, 972 
Caseous suppuration 
Coryncbacterium, 406 
Conjunctivitis 
liickeltsia, 1120 
Cutaneous lesions 
Spirochaela, 1069 
Diarrhoea 
Saci'llus, 826 
Erysipelas 
Erysipelothrix, 411 
Ilearttt-atcr like disease 
Rickettsia, 1097 


Hemorrhagic septicemia 
Pasfeurcllo, 518, 549 
Hog cholera 
Borrelia, 1063 
Salmonella, 509, S31 
Infections 

Corynehacterium, 391 
Influenza 
Hemophilus, 686 
Listeriosis 
Listeria, 409 
AJarscilie's disease 
San'llus, 662 
Measles 

Sfreptococous, 341 
Pyorrhoea 
Leptelhriz, 366 
Septicemia 
Streptococcus, 317 
Swine erysipelas 
Bacillus, 652 
Eryjt'pelofAni, 411 
SwiDC fever 
Salmonella, 509 
Swine plague (Hog cholera) 
Micrococcus, 278 
Tuberculosis, avian 
Mycobocten'tim, 6S0, 881 
Tuberculosis, bovine 
Mycdbaelerium, 879 
Ulcers, intestinal 
Borrelia, 1063 
Horses 
Blood 

A'ocardia, 897 
Spirochaela, 1066 
Female genital tract 
Kle5$iclla, 459 
Streptococcus, 340 
Foetus 

Streptococcus, 317 
General 
Rickettsia, 1097 
Salwonello, 618, 529 
Intestine 
Bacillus, 694 
B^^dobacterium, 369 
Streptococcus, 323, 327 
Zuberelia, 577 
Hoek'joint (foals) 

Alocordio, 910 
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Go«t<. Dlf eciec of (conftnufi) 
HrtnwiUr 
Covina, J05I 
ltcn»Tr}jac*i<5 t^plJccnib 
I'asUoitlla, 51? 

Kpfititli 
Coliutia, ]I19 

Soeardia, 000 
Oj-liUtalmb, 5nf«ti©m 
Colatcia, 1120 
I’lcympr.^uJrona, Iwrine 
Atineeo'-m, t?72 
Tu!>»'ftuWM, Iwvjnc 

Owliiti riti 
Ulr4 

Hultlifia, \ir-A. lff«. 10^0 
Ur«, lOTO 
Nf(f9if>owfi«ni«, 1071 
fiprp’t^a, IW) 

(Vilixtr 

fl<vt{lw,SU 

?f3 

lP?i 

1101, IICR 

I>7if n**yir*. I'cnjThn n’fvn pc^ 
Hetnffn'Ie-.t'i.i, JIC*? 

Isv^'uUlM »iMh tf iJ 

(/■••'. RiT. «cr.. hyi 

ItAr-f 

|ty,| 

O/nr-^r'e. {fl'it 
2>? 



Xot |«lhoRpn>c for Johne’s dtsca-'r 
J/VCO*'acffnun, fSl 
IlrtJ l»lo«l cclU. foc rrj-lhrocvtfs 
Tot'crctilfwi*, Axun 
itieoboctfrivn, SSO 
Tubprculosia, |»i*cine 
Mi-tabaetfrium, ES3, ?Sl 
TuborculotU, inAl.e 
Hicebeettnvm, S5\5, SSB 
TuIxtpoIoxh, turtle 
ili'eolxuterit.n, SW 
StofT-aPlt 

KttbtuUa. <5? 

Tunifi vjiRvnxtix 

tltclfUtia, lOPC, lOSO 
Culnri Tict, Diseases of 
Anthnis 
l7oe»f/ut, 720 
Dnieetliwls 

Wl.K.', &C3 
Cer»««il •(teniUi 
UwffTfi**, 575 
Kpitmtie 

tiatitnvn, (N1 
OVxo'lerx 

555, 5M 
IIr^orrl.x«»f eeptirrnbi 
i’o*ttuftSIa, 519, 550, 551, 551, 5.51 
In^ertluM 
Cafly>. r?l 
Awc'i/jo. 013 

|,KlerxHi* 
iAftna <03 

S''tfi«ef€e^, 317 
Ms^uUiun ilneau' 

/.-.rtr'ata, lOK 

t 

riefc'.— «-a». 115 
{•Via 

AfMK'ia.Sri 

Tv’-'e.'-.W ». t.-u'y* 


Tw**’''via •« 1 Ir ij 
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Human Diseases (continued^ 
Abscesses, ccrviml 
Actinomi/ces, 91G 
chest 

A'ocardra, 920 
— dental 
Aerobacter, 45& 

Bacilluif 050 
— , caf 

Corynebacteriuntf 402, 403 
— , facial 
Bacletium, C07 
— , foot 

Aclinomycei, 973 
— , iliac 
Oospora, 922 
inguinal 
Kocardia, 970 
— , inicslina! 

Danttus, 810 
— , jau' 

ActmomycM, 917 
h’ocardta, 921 
PfoaeUnomyecs, 923 
5treptetAnr, 924 
— , kidney 
Clouridium, 823 
— , 1/ver 

BaciUua, 400, CCO, 000 
Bacterium, C77 
Bacterndes, 5G7 
Co^R/strepte/An'i, 975 
Proteus, 490 
Sphaerophorvs, 679 
Vtbrta, 205 
— , lung 
i?aci7/«s, CC7 
Risiella, 575 
SphaerophoTXii, 579 
— , mouth 

CoryntboeltTium, 402 
— , multiple 
A'eeordio, 021 
— , oaseus 
Diploeoeeus, 310 
— , palm 

AtUnomycts, 971 
— , parotid 
Slreplomyces, 903 
— , perianal 
SphaerophoTUS, tSO 


— f periuterine 
V««ene//o, 303 
—» pulmonary 
Aciinomycea, 917 
— , rectal 
Etertkella, 634 
— , akm 

Stuptococeua, 333 
subcutaneous 
Aciinompees, DIG 
. teeth 

Actinamyeea, 01? 

Aefo6ac/cr, 450 
Slreptoeoecus, 520 
— . thomcic 
Cfosfriditim, 821 
— , urinary imct 
Bacteroidet, 6C6 
Cloatridium, 806 
Acholuric laundico 
Streplomyees, 059, 962, PC3, 963 
Acnc pustules 
Micfoeoecua, 251, 259, 272 
Cvrynelaeterium, 337 
Actinomycosis 
Aetinamyeea, 027, 971 . 
Cohnutreplothrix, 923 
Bheomyeta, 918,’ 928 
A'ofcrdio, Wl, 075 
Streptolhrix, 025 
— , bono 
Actinomyces, 917 
— , bronchial 
Actinomyces, 910 
— , lachrymal gbnd 
Aclinowyer*, 927, 970 
A’oeardic, OlO 
— . lung 

Actinomyces, QIC 
Acalc arthritis 
Spiroehaeta, 10C\ 1070 
African relapsing fc'ff 
Borretia, 1061 
Aki>'ami (Japan) 

Leptospira, 1073 
Alopecia areata 
J/^crocacctia, 255 
AUcoUr p)-orrhcft. ryo”t.» 
laris 

Anal pu* pocict 

Cerpnebaeterivm, 400 
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Horses (continued) 

Large intcaUne 

Bacillus, 012. 747, 749, 755, S13, 814, 
815,817,818,820,827 
C7tMrnd»um,783, 790 
Jiutoeftnum, 363 
Ga^kya, 281 
HjWerilfua, 822 
InJlaMis, 823 
MicriKocciiS, 2Ql 
Li%-cr 

AfoKtomvtrs, 555 
Salm^tlla, 507 
Xasal passages 
Coryarboefertum, 3S5 
77ot pathogenic for Avian tubcrculasis 
J/yeo6oc/rn'«m, 8S0 
I'ncumonU 
Coryntthn'x, 407 
llrapiratorj* tract 
Sfreptoeoceus, 318, 337 
Halivii 

.Yoeardta, 075 
Skin 

Cofinttfinr, 400 
Spleen 

MalUom^c<0, 553 
Threat 

Strcpfoeocciur, 313 
fnne 

VaeUnum, 012 
/Vdiorofcuj. 250 
A'flfcina, 291 

Horses. Diseases of 

MiorUon 

Brufella. V3l, M2 
.S<t?monr2/<i, WO 
.Sfrfproeorftt*, XK5 
Mv^w* on jaws 
Yororrfio. 930 
Arrx* pintul'-* 

Ca'-jenrf^acUriu’n, 401 

V»rfor«»-rv>, 25.3 
r.r.'V'Sr.»'tntW 
S!rtltrr<^cui, 317 
0»ni;T»*r»)tt» tJrrrsattli* 

5T3 

tlrtvfsl 

5:repr<r<»-rwr, 3lt 


Glanders 

Malleotnycet, 551, 555 
llemnrrhngic septicemia 
PnatewreWa, 549, 550, 551, 553 
lofecttoQs, genUourioary aystcni 
Kfcbsieifa, 450 
Influenza. 

Streptococcus, 310 
Joint tli of foals 
Shiffclla, 512 
Lympliangitis, ulcemtive 
Corimebocirnum, 3S9 
Xasai secretion in glanders 
Bacterium, CSS 
Pneumonia 
Bacterium, CS4 
Streploeoecus, 330 
— , infectious of foals 
Ccfifnetactfrium, 391 
Purulent infcctioas, urinary' Irsct 
Corynf&oermum, 5S9 
Pus, tespitatory tract 
Slreplcecceus, 318 
Hinguorm 
.tcn'nomyeei, 91C 
StomAtitis 
Trepenema, 1074 
Strangles 
5t«pt«rofcu», 31S 
Ulcerative lesions 
Cwynfbflcfenum, 3S9 
Wounds 

Corffnebaclerium, 3S5 
llumsn Diseases 
.MMcc'ses 
Aleoltpenes, 413 
Jtfieroeoeeujr, 212, 211 
/Voteiu, 4S8, 490 
Psrudomana*, 89 
Satmmelta, 507 
Strtploeoceut, 333 
Veiltmrlla, 303 

■— ,*Wi»minal 
Itadllus, 8)5 
— . alreobr 
Itaeterium, CTS 
l>Ta]n 

Jlafiilus, CVt. f/A, M5 
Cap«i*laru, 577 
.Vecardio, 
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Human Diseases {continucti 
Corate 

Treponana, 1073 
Corcinoms, uiccrating 
Spirochaeta, 1074 

Carr/oij’s disease* 

BaTlonella, 1101 
Cflfnrrh 

.l//croceccws, 2uS 
iVeJss^rifi, 29S 
Slaphyloccccua, 282 
— , ncuto 

Slaphylococoa, 2S2 
— , acute epidemic 
CoTyncbacierium, 401 
Central and South African rc^psing 
fever 

Borr^tia^ 1060 

Cerebrospinal meningitis, epidcniic 
yeiaseria, 207, 302 
Chancroid 
Hemophilus, SS7 
Chancroidal ulcers 
Streplococcua, 341 
Chicken pox pustules 
Streptococcus, 345 
Cholcocystitis 
BisicUo, S77 
Cholera 

Bacillus, 650, 6C5, 007, 738 
Bacterium, 687 
Escherichxa, 447 
SpirtUum, 217 
Vibrio, 194, 204, 205, 200 
Cholera infantum 
Alcaliyenes, 415 
Vibrio, 19S 
Cholera like disease 
Ytbno, 205, 206 
Cholera nostras 
Vibrio, 198 
Chromidrosis of axilla 
Micrococcus, 256 
Chronic endometritis 
Vibno, 198 
Climatic bubo 
Miyagawanella, 1116 

Colitis 
Shigella, 543 
Colitis, ulcerative 
jlfjcrococciw, 690 


Columbcnsis fever 
Salmoneth, 63 i 
Conjunctival catarrh 
Bacterium, 677 
Conjunctivitis 
Actinomyces, 016, 068, 969 
Bacillus, 741 
BaeieTtum, 759 
Hemophilus, 585 
ilicTococcobacHlus, 690 
Mimeae, 595 
iVeijscria, 301 
Streptothriz, 924 
angular 

Morasella, 591, 592 
— , granular 
Baallus, 5S9 
iVojjucAta, 593 
— , inclusion 
CMamydocom, 2115 
neonatal 

Chlamydosoon, 1115 
— , swimming pool 
Chlamydosoon, 3115 
Cornea, infected 
Bacterium, C79, 685 
Corneal ulcerations 
MoraieUa, 591, 592 
Cracked heels 
Actinomyces, 918 
Cystitis 

Bacillus, 650, 653, 665> 666, 668, 742, 
758 

Bacterium, SSO, 676 
Escherichia, 447 
Micrococcus, 248 

Proteus, 490 • 

Shigella, MS 
Staphylococcus, 282 
Strcplobacillus, 590 
Streptococcus, 339, 343, 344, 345 
— , fetid 
Closlrtdivm, 825 
^^pus 

Aettnoiavers, 918, 974 

Haeowystitis 

Cidinisbeplolkrix, 975 
Dengue 

Leptospira, 3078, 1079 
VentaX caries . 

Aridr^etenum, S6I 
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Human Diseases (conlinutJ) 

Anemia 

lJatmoborl<»itUa, 1101 
— , pernicious 
SalmcmeJia, 522 
Angina 

Ssrepldbneillui, SSO 
Ludwig's 
filreptococcttS, S20 
— . Vinccnt’B 
Borrelta, 10C3 
Aciginous exudate 
Actmomyees.on 
At^orccta! inflammation 
ifiyagatnntlia, 1110 
Anlhrat 
Coedtus. 720 
jtlicrococcus, 263 
Prcleus, 601 

AphttiQus ulcers of glsgivnl and buccal 
mucosa 

Vei'ffon*/fa, 301 
Appendteiua 

liaetUus, 752, 811, 817, 818, 820. S27 
fioeUretdet, 5G6, 567 
ClMfrfdium, 773, 77C 
Cortrr>e6ae/er<un, 103 
DiploeoeeuM, 300, 310 
/"oi^tfCfrrtum, liS2 
Oapora, 022 
RamiUicUriiim^ SCO 
Aiitrf/a, 575 

Slreploeocexts, 320, 330, 331, 332. 333 
VetUantlla. 302, 501 
— . Rsngrcftous 

Sphatrophonui, 670 
Arthritis 
iJai/enum, C71 
Diploeoccm, 307 
i/icrocaccus, 230 
A'riiicna.SOl 
Slrtp(cf>onUttt, 

— , ftcuie 

Sptrorhj^tla, JtJCO. 1070 
A»p(lip fiuid, old 
203 

IlaUmti* 

Spirtr^Btla, IOCS 
TVnti'* Jiacate 
.‘'('sp?C^V«i,OOQ 
lUrtonrll-.f 
R^lpntlla, tlOl 


Beriberi 

Baeillus, 610, 72S 
A/icrocoecus, 253 
Black water fever 
Lcplosptra, 1078, 10T9 
Blue pus 
Pseudomonas, SO 
Boils 

J/icr«occua, 212, 2G8 
Botulism 
Baalltis, 8H 
Closiridiurn, 770 
Botttonneuse fever 
RicLelUia, 1059, 1098 
Bfsght's disease 
Strep! cctxcus, 33S 
Dronchieetosis 
Capsularis, 577 
Streplococeua, 332 
Bronchitis 
Actinomyett, 073 
Bon'ffus, 500 
Chdolhrii, 074 
S’oeardta, 021 
Spirochofio, 1065 
I'lhnc. 206 
Zvlitrtdo, 5*8 
chrome 
RtiUlla, 570 
fetid 

BotiKus, 613 
putrid 
Bacillus, 710 
Bronchoplcuropnewnonb 
ftocardia, 021 
Broncliopncumonia 
Oaelerium, COO 
Brucellosis 
BruttUa, CGI, &G3 
Buliocs 

PttttevrtUa. &I9, 651 
Bulionic pltguo 
A’oc«fdia,020 
Bullis fever 
JltritlUta, 1003 
Otnccrol the rtomach 
^aeiBo., 710, 716 
Oiererous tissue 
3ftcroe«rul. VA 
Csncerous ulren 
Spiftthetta, 1071 
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Human Diseases {conlinuei} 
European relapsing /ever 
Borrelia, 1060 
European typhus 
Rickellsia, 1085 
Exanihematous typhus 
}iickclls^a^ 1085 
Spirochaela, 1007 
Febrile iiiness 
Rkkellxia, 1098 
Felons with red pus 
Serralia, 484 
Fever, see 
Dlackwater fever 
Boutenneuse fever 
BuUis fever 
Columbensis fever 
Endemic typhus 
Enteric fever 
Eruptive fever 
European typhus 
Dutch East Indies fever 
Five day fever 
Kenya typhus 
Malta fever 
Marseilles fever 
Mediterranean fever 
Mexican typhus 
Mianeh fever (Persia) 

Murine typhus 

Oroya fever 

Paratyphoid 

Parenteric fever 

Parrot fever 

Postnatal fever 

Pretibial fever 

Puerporai fever 

Q (Queensland) fever 

Pat bite fever 

Recurrent fever 

Rocky Mountain spotted fever 

Sao Paulo exanthcraic fever, Brazil 

Scarlet fe%'er 

Scrub typhus 

Seven day fever, Japan 

Shin bone fever 

South African tick bite fever 

South American relapsing fever 

Spanish relapsing fever 

Spotted fever, Minas Gcraes 

Swamp fever, Europe 

Tobis fever, Colombia 


Trench fever 
Typhoid fever 
Typhus fever 
Western refapsing fever 
Wolhynian fever 
YelJow fever 
Eive-day fever 
Rickelisia, 1Q05 
Vood poisoning 
Bmllua, 605, 6G9, 670, 672 
Eaf«one«a, 503, 504, 510, 6U, 613, 
S14, 517, 610, 521, 523, 528, 525, 
520,631 
Furuncles 


Micrococcus, 242 
Gangrene 
Bacillus, 814 
Clostridium, 810 
buccomaxillary 

Leptospira, 1078 
Gangrene, gas, see Gas gangrene 
— , lung 
Bacterium, 680 
Cateuabacterium, 365 
Streptococcus, 320, 330, 331 , 332, 313 
— , mouth 
Blreploeoceus, 342 
pulmonary 
Bacillus, 827 
Baclcroides, 5C6, 567 
Vcnianella, 303, 304 
— , putrefactive 
Slreploccccia, 329 
— , senile 
Bacillus, 757 
Gangrenous foot 
Ascocpccus, 250 
Gangrenous lung exudate 
Bacillus, 013 

Gangrenous phlegmon, mouth 
Spirochaela, 1070 
Gangrenous pulp, tooth 


BeciUitS, 606, 745 
Gangrenous nounds 

Borittuj, 815, 825,820. 82? 
duslridittm, 792, 812, 825 
Marmulrn, 823 ■ 

«e,Jif!«!,823 
EoberlsoTtiHus, S23 
Gas gangrene 

BadUus, 753, 813. 810, 817, 824, 835 


820 



i.vDEX or fiovnci:^^ axi» ihhitat}* IBS."? 

tium&n DUeises (conhr»i»<ff> 

Empyema 

Dental farii’S {eifniinutd} 

/fipfaewus, 307 

/?onlf.«,2i2.T4»,T45 

/xpforfArt’x, 305 

3CS 

— , purulent 

//<pfo<rJcK»a, 5Co 

Cupfufany, 577 

320, 330,3!1. 3!2 

35nJemse tjT^ius 

IVbno 202 

JCM 


lltwi/xatrdilJS 

CoAniifrtpWAn?, 918, 075 

.icftnomj/ets, 917 

.Vtra '■difl, 921 

noeillux, 051 


CtfMac(cnum, SCO 

iTociHui, 813 

Corynebaeifnum, 401, 403 

Honiliwi 

Ihp/oeoceujt, 307 

/hoflut, 039.0.0. R13. RIB 

Jtcmop^shs, 5.B9 

ClattnJtum, fan 

.^iapAj/toetxvut, SS2 

I'roiftu. 4B3 

Arfp/rtrar w,32> ,32C. 327,339,513.31 1 

S7G 

Vibno, 200 

,'vi!man<(ra, .Wi, fill, 515, 510, 522. 

— . ^epUc 

521. 52S 

/Taflcnum, .yr) 

A'*»^Ha, .W, S.3'1, 501 

— , ulcerative 

Diplilh^rui 

lliertroffija, 274 

H'jntlva, 752 

.BfapAylocorco*, 1?52 

('oryntf’<if{tftun. Sh.*. U»), 401, 4<I7 

l;nJcMe fever 


,‘:fllraenff?a, .yU, 502, OC!, fi03, 507, 

Slrtptnroetui^SXi 

tfO, fill. fil3. Sll, 517, 518. 519, 

Dutrh Ja» 1 Jfl.ljr* {(>>rf 

523. 521, 523. 520, 527, 53S. fi?> 

(xp(i»pra, 1978 

l.ntfritn 

l>jn*niMK rnlenl»*, (V)V»n 

.% oeordta, V30 

fiptnUun, 2JS 

.'iarnno.S'Ki 

lh»rni>‘r> 

4'{rrplo/’»ev*, 33"*, 311 

/hrltrt un , CS1 

l.r«p!»»'e fn rr 

rUfihUt.ai 

lliHrllna, KKi 

531 

I.T) »tpela« 

557. 5TS. KFf. 510. 512. 

.^frtTfaterru*, 313, SJS 311 

515. 5M 

cinjrrwtu* 

1 il'io. ?kj 

f.'tal/lla, 573 


1 fjaijwVml 

/ranf.’fci. ♦-»» 

411 


ijyO^A n.trtMig'’ 


2CI 


1 rytl.r.'iA r'»ulu!>»nrr 

J/»»'*wwrw. 2.*.7. 2*»l. 27S 


. ^I,n5> 

rr>tl.^RJk iv»l .»«;•» 


/lAn.’i'w*, 712 

1 V;4jM»v.,. 

11 “ *V»n 





1 'U* 1 

.V»r®'«‘.a.'>21 



{ i/o’ tdro-fo, 

Jlic 
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Human Diseases iconiinued) 
Influenza 
Dialisler, 695 
' Ilemophilxis, 6S5, 586 
Micrccoccus, 2G4, 272, 277 
Sarctna, 20i 

Streptococcus, 340, 341, 342, 314, 
— , nasal washings. 

Veillonella, 303 
Intestinal intoxication 
il/tcrococcua, 247 
Intestinal ulcer 
Bacterium, 677 
Jaundice, acholuric 
Sireplomf/eee, {?5S, 002, 063, 065 
Spirosehavdinwa, 1071 
— , infectious 
Leptospira, 1077 
Pseudomonas, 90 

Kcnjti typhus 
RicXettsia, 10S9 
Keratitis 

;lclino»«jc€!,0l5,9l7 
Discomyces, 918 
Kolpohyperplasia cystica 
Bacillus, 820 
Leproma 
Actinomyces, 916 
Leprosy 

Myc^acienum, 852, 887 
I>eprosy-hke lesions 
Mycobacterium, 8S2 
leprous lesions 
Mycobacterium, 8S2 
Leukemia, Ij^mphatic 
Baden urn, 689 
Spirockaeta, 1068 
Lichen planus 
Rislella, 570 
Lichen ruber 
Bacillus, CCO 
Lingua nigra 
Oospora, 922 
Listeriosis 
Listeria 409 

Li%’er abscesses, eeo Abscesses, Jive 
Liver, acute yellow atrophy 
Bacillus, 659 
— , infected 
Micrococcus, 272 


LouisLina pneumonia 
Miyagatcanella, 1119 
Lung diseases 
.dc/tnomyccs, 970 
Mycobaderiim, 87S 
jVocordia, 899 
— , exudate 
Sarcina, 290 
Lupus 

. Bacillus, 661 

Lymphogranuloma inguinals 
Mtyagawanella, 1116 
Lymphogranuloma venereum 
jViyopouranelfo, 1116 
Alhdura foot 
Nocardia, 909, 915 
Streptothrix, 02i 
Malignant edema 
Bacillus, 826 
Proleus, 691 
Malignant tumor 
Sptrochacia, 1067 

• Malta fever 
Brucella, 561 
^fcr8eiUes fever 
Rickellsia, 10S9 
^^titis 
Tetracoccus, 284 
^^astoiditis 
Bacieroides, 566 
Diplococeus, 307 
Staphylococcus, 262 
Measles 
Dijdococeus, 311 
5almenel/a> Sl^ 
Streptococcus, 341 
Veillonella, SC'I, S'!! 
Mediterranean fe r 
Rickettsia, 1089 
Melioidosis 
Malleomyces, 556 
Meningitis 
Bacillus, 662 
CiUdiacterium, 369 
Corynebaelerium, 403 
Diplococeus, 307 
Lactobacillus, 361 
Malleomyces, 556 
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IluriJa DJjtJies (confjntiti) 
fijn Kansri.ne 

ao*««4<uw, 773, 778. 782. 7S3, TSl, 
7S5. 7'1I,70J. TK.Kl 

St'fptvofeut, SW 
G.v««v»m cd'-ina 
awfMu'i'u-i, 825 
jlhll'pTXJRS 
Il'inHut. R 2 O 
Gft»lrjr drrar.5'‘«nrnl 

rss, SU 

Gastnw'rtffUl* 

//dfiWui, 751 

-ICO 

Praleuf, 4M, 4^0 

fidnn^flh, OOl, 5A5, &•»*.. £07. £03. 
511, 512, 5n. 5H, 515. 517. 5lR, 

519. 521, 523. 523, 521, 525, 53, 

520. 5.32. TOl 

.Vo•a^^l«. W> 

(iilAjTinu (J^pPin) 

Ufli"r*'«. 1(777 

GmeuiXii 

8 vj f^'Ottin , 5*3 

J/s'.V 54.' 

tllsR Iff* lilf i}t«ra*e 
Va'Ut^yrfi, 5y* 
t.V-'.in 

l/lfTWortki, 5'’*3 
(i.»r,rf5»F-4 
.S*i»»c'ia, 7*5 
Ififi-tprarfH!, 21’'. 275 

t.l.'.lli • A 

517 

r.rt'iVr a irri 'aI- 
[linrr -•>«, .Vi> 

#..Vt /'.3. « V 

1:^4 

< '« •'.*'.40 

t.-J' <■ • lr«i •» 

15. 

/• / ...-..v.l 
11.^. 


n«rorTh.‘y;Ic wpUccraia 
PwlTrawt. C77 
PaHruTfUa, 519 

]lfKi.'kin*« lymph clir.iii 

Co*i'r.<5cffmun, 402, 403, 401 
\iru4 

itn-c^avunrlla, 1119 
lfl<inn frUp*mj; (c\er 
tt^rcUa, 10C2 
lafxnt (!i3rrlx>n 
ftrtptoececvs, 339 
Inrandli'm 
llactllur, 74C 
Infection* 

Aetincrites, 073 
Cirynf5flfffn,<n, Oi 
•kfmeno, 200 

Aere^ifjo. 899, 001, 007, 012 
Pfolfut, 491 
SaiinaK<Ua, 531 
SpKoe^cphc-uji, 579 
Streptae(re\i*. 316, 321, 340, 312, 313, 
314.313 

.?nrf f««i« ^90? .C«.CC3.P&I .CCS.OGT 
— . enn-*, Icr* hnO c l.c'l 
vtf/ine^jcM, 917 
— , LSjiJiicr 
.4<fin«i-n*^c». OIS 

— . ip''i»lourifi.ar> ifitl 

iUr^tnt\'e, 417, <52 
-. W 

/.Vtc*it»-. 431 
— outer «r 

— . ienn*al 
CljK'nim*'. 825 
tmcrj»-ral 

.U'.ie-l'rj. £.‘*'1 

I i!i.r.*UTy 

'05 

uttrAfT 

r.t 

f.-r Tv. f/.S 
K'Lf -1 I p 

• I. £.■ *.r>ry Its-. 

i . . r“». i:5 
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ilANUAIi OP DETERMINATIVE BACTERIOLOGY 


Cooked fish: Abundant growth. En- 
tire surface covered with a gray-wbilo, 
slimy growth. Bluish -white phos- 
phorescence. 

Alkaline broth: Slight turbidity in 24 
hours. Pellicle in 3 days. 

Acid broth: No turbidity. No phos- 
phorescence. 

Milk: No growth. 

No gas formed. 

Not pathogenic for laboratory 
animals. 

Aerobic. 

Optimum temperature 20" to 30"C. 

Source: From sea water of tho West 
Indies. 

Habitat. Sea water. 

64. Pseudomonas pleraatonll (Zirpolo) 
Be^ey et al. (Micrococcus picrantonti 
Zirpolo, Boll. del. Socleta del Natural, 
in Napoli, Si, 1018, 75; Coeco-hacUlus 
pieranlonii Meissner, Cent. f. Bakt., II 
Abt., 67, 1020, 204 ; Bcrgey ct al., Manual, 
3rd ed , 1030, 176 ) Named for Picran- 
toni, an Italian. 

Oval rods: 0.8 by 1. 0 to 2 0 microns. 
Polymorphic rods, sometimes vacuolated. 
Motile. Qram-negative. 

Gelatin colonies- Circular, luminous. 

Gelatin stab. Not llque^ed. 

Sepia agar colonies- Circular, white, 
conveY, smooth, serrate edge. Intense 
greenish luminescence. 

EgB-Blycerol agar slant : Ycllowish- 
green, luminous streak. 

Broth: Turbid. 

Indole not formed. 

Acid from glucose and maltose, some 
strains also produce acid from lactose and 
sucrose. 

Best growth in alkaline media. 

Aerobic. 

Optimum temperature 33®C. 

Source Isolated from the photogenic 
organ of the cephalopod RandeUtia minor. 


*65. Pseudomonas martynlae (Elliott) 
Stapp. (Bacterium marlyniae Elliott, 
Jour. Agr. Pcs., S9, 1924 , 490; Stapp, in 
Sorauer, Ilnndbuch dcr Pllanzenkr., i, 
6 Auf., 1928, 278; Phylomonas marlyniae 
Bcr^y ct ah, Manual, 3rd cd., 1930, 262.) 
From M. L. Martynia, a generic name. 

Rods: 0.59 to l.GS microns. Capsules. 
Chains. Motile with one to several 
bipolar flagella. Gram-negative. 

Green fluorescent pigment produced. 

Gelatin: Liquefied. 

Beef agar colonics: White, round, 
smooth, glistening, raised. 

Broth: Clouding in b-inds. Thin pelli- 
cle. Small crystals, 

hClk: Soft acid curd with peptoniza- 
tion. 

Nitrites produced from nitrates after 2 
weeks. 

Indole not produced. 

Hydrogen sulfide production slight. 

Acid but not g-as from glucose, galac- 
tose, arablnosc and sucrose. No acid 
fromrhamnosc, lactose, maltose, raflinose, 
mannitol and glycerol. 

Starch hydrolysis none or feeble. 

Optimum temperature 20®C. Mari- 
mum 37®C. Minimum 1.6“C. 

Optimum pH 6.0 to 6.7. pH range 5.4 
to 8.9. 

Aerobic. 

Source: Isolated from diseased leaves 
of the unicorn plant from ICansas. 

Habitat: Pathogenic on Marlynia 
louisiana. 

66. Pseudomonas striafaclens (Elli- 
ott) Burkholder. {Baclerium slria- 
faciens Elliott, Jour. Agr. Res., S5, 1927, 
823; Phytomonas siriafaciens Bergey 
et al.. Manual, 3rd ed., 1930, 208; Burk- 
holder, Phytopath., SS, 1942, 601.) 
From L. stria, stripe; faciens, making, 


•The section covering the pseudomonads that cause plant diseases has been re- 
vised by Prof. Walter II. Burkholder, Cornell Univ., Ithaca, New York, April, 1943. 
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Hunun Dl$w*f* 

Ri'Ti>npl‘n (ffrnf»nuf<f) 
5frf/>f/vwfiii, Sit 
— « tyreliruinai'l' 

—.jiurulcnl 

lti}fSfTsu>n, OTfi, &*« 
Ufmtf}<hlvi, iSZ 
Spfmrrtfpbff'ut, ST9, i'Jt 
MpHinp'pfteuni^'niti* 

111" 

Mr*tp*in tyjilim 

Mlinpft fp\pr, IVmw 
Spifrirla/i't, lOT) 

MuMli* «r Ififwfwn^ 
.Staf^jlftrorpui, i?<2 
Mi«f Ip^kTi* (r*pliAt) 
I'trlftltm, Ill'll 
M«in>*’p*n rrUjwine fpxrt 
Spir/rf^ffii, iVCf 
Muluptp »<*lpru«t< 
Sptree^ntt'S. U*'*j 
Mttflftf Ijrptim 

Ifv.: 

M)(pt<vrA 

•Itfjno^yri'i, Olfi, OjV 

V/TTT'^/d. !*>}. t'C. 51?. Wl 
i, {'OV 

VIji-fM.i forvf’i W 

fii’if'mirfikt. 513 

Sr^T'rft* 

. .‘V. 

fev; 



Tff» 

\ »fvU» •*>' 
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Cl'tromyelU'x 

firs 

SUfpifKKcm, 330 
O^icopliJpsnwn, natilUry bone 

l^ttvdwnenat, TOl 

OlHi^ 

Racttrmiit$, 5C7 
CitW-Ccf^rium, 310 
SphocTcctllui, jNt 
SphafTopko''u*, 6T3 
Oium mrdtA 
fiantfui, CCC 
Carynelaelcnum, 
thplocoecut, 3J>7 
Oicna 

Haati^.CA 
Ccrynfl<selertum, H07 

PtfuH<rmoncu,^i 
Salrffnnfll't. SH 
.*«jfneo, 

SUrpSorKttts, 310 
--. *rcrTl>orM 
.Wirrwopcv*, S<A 

.Valwtpp.rno. r<ll. f4)7. MO, W** 

I'BfrntPtip fe\fr 
flftUtUa, Ml 

pp)<len5»fa 
itie'tKoettUt r»0 
iNirml lorf 
i/i>*»p>n-o»)<Wa, 1117 
IWlPUrrlV***'* 

I'aitruTtUa, Sit 
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.Uir^t^orcx*. S'-! 
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IV*'xO.>cy» ftru(u<. 
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rr*r|'*.vfi« r><PU£»>wi. IuIUp 
I f^r*** .rpvt. ?ro, 7Tl 

77 1 



MCfc», 7»'7 


132S 


INDEX OP SOURCES AND HABITATS 


Human Diseases (canlinucd) 
Peritoneal evudato 
Sphaeroph^rui, 279 
Peritonitis 
Clostridium, 820 
^amtiacten'um, 309 
• Sireplocaceus, 307 
Pernicious anemia 
Salmonella, 522 
Pertussis 
Paefertum, 690 
//emapAtlua, 6SG, 5S9 
Pctccliiac in skin 
A’cj'sscriQ, 207 
Pliapulcnous ulcer 
Sorrelia, JOW 
Pharyngitis 
ZuGeretta, 678 
Phlegmon, pcrincphfitic 
Streptococcus, 329 
Phthisis 
Pflctcrium, GST 
5orc»J5a, 203 
Pink eye 
DsetUus, SS9 
PjntA 

7’repon<ma, 1073 
Pityriasis 
Diseomyees, 910 
Plague 

PastcurcUa, WO 
Pleurisy 

Streptococcus, 329, 333 
— , purulent 
Euhaclerium, 307 
Pasteurella, 56-1 
Rislctla, 577 
Slreptobacillus, 581 
PJeuropncmnoQia 
Diplococcus, 310 

PJcuropncumonia-liko disease, 1293 
Pneumonia 
Actinompces, 973 
Bacillus, 047, C05, TtO, 018 
Brucella, S63 
Diploccccus, 307 

KiebsieSla, 42S 
Salmonella, 518 
Streptococcus, 341 
Paeutnonta, alypiral 
Miyagauandlo, 1117 


— . catarrhal 
Bacterium, 687 
— . louisiana 
Mipagauanclla, 1119 
— , septic 
Bacterium, CS-1 
— . virus 

Miyagatconella, 3119 
Pneumonic plague 
Pasteurella, 649 
PnemnDDitis 
Miyasaieonelta, 1119 
Polj-arthritis 
Corynebaelerium, 402 
Postnatal fever 
Corynebacierium, 405 
Postpollomyelitic paralysis 
Veillonelta, 301 
Pretibial fever 
Bieketlsio, 109S 
Prostatitis 
Aednomtjees, 018, 074 
Pscudoactinomycosis 
Actinomyces, 91C 
Xocardia, 921 
Pseudodysentery 

jSiitpello, 63S 
Pspudomycosis 
/V/erecoeeus, 09C 
Pscudotuhcrculosis, pulmonary 
A^pcardio, 919 
Psittacosis 
lilclellsia, 1095 
^/lyayaifontllo, 1U7 
Psoriasis 
A^ocordio, 921 
Puerperal fever 
Bacillus, SSO 
Micrococcus, 246 
Streptococcus, 318, 329, 331 
Puerperal septicemia 
Ciostridium, S21 
SiapAi/lococcus, 701 
Pulmonary mycosis 
Oospora, 923 
Pulmonary oosporosis 
Oospora, 922 
Putaonary tuberculosis 
Actinomyces, 917 
MucdbacUrium, 878, 897 
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Human Diseases (continued) 

Pulmonarj' tuberculosis (continued) 
Owpora, 923 
jStrcptococcus, 343 
Purulent pleural fluid 
Salmonella, 577 
Purulent urethral discharge 
Spiroehaeta, 1074 
Pus 

Actinomyces, 916, 927, 971, 974 
Bacillus, 659, 6G5, 737, 826 
Bacterium, 078, 685 
Clojtndium, 806 
Corynebacterium, 403, 406 
LeptospiTa, 1078 

Micrococcus, 241, 242, 243, 251, 256, 
275 

Noeardta, 921 
Oospora, 922 
Pfoaetinomyees, 923 
Sarcina, 293 
^ptrocAaeto, lOGO 
Staphylococcus, 282 
Streptococcus, 316, 321, 320, 341 
Streptomyees, 963 
Pus, anal pocket 
Corynebacter/um, 400 
— . blue 

Pseudomonas, 89 
— , cars of scarlet fever patients 
Corynebacterium, 402, 403 
— , gonorrhoeal 
J/iVrococcus, 270 
Xtisseria, 240 
— , Joints 
Hemophilus, 585 
AVimno, 290, 297 
— , peritoneal 
Slreptoeoeeus, 337 
— . pyelitis ealculow 
Vfl-no,20C 
— , stinking 

. tetanus 
ilanlliu,C,Vj 
, leeth 

Chromiiiicttrium, 23t 
I’li'litM cftlculosa 
Spirillum, 21“ 

ViiriQ, 200 
Pjeloc) otitis 
Ktebiiflla, iZS 


Pyemia 

Bacterium, 685 
•SpAocropAoruJ, 580 
Pyorrhoea 
Strepiothrix, 923 
Pyorrhoea alveolaris 
Micrococcus, 262 
Spiroehaeta, 1069 
Treponema, 1072 
r«7fonef/a, 303, 3W 
Pyrexia 

Salmonella, 519 
Q (Queensland) fever 
Coxiella, 1093 
Rabies 

Streptococcus, 340 
Rag picker’s disease 
Proteus, 691 
Rat bite fever 
Actinomyces, 972, 074 
Spinlfum, 215 
Sireptothrix, 924 
Rectal ulcer 
£u5flc/<n«»>i, 3C7 
Recurrent fever 
Spiroehaeta, 1007 
Red perspiration 
Micrococcus, 263 
Relapsing fever 

Borreha, 1000, 1001, 10C2, 1063, 1004 
Spiroehaeta, 1065, 10C6, 1069, 1070 

, African 

Borrelia, lOGl 

, Central and South Africa 

Borrelia, 1000 

, European 

Borrelia, lOCO 

, Indian 

Borrelia, 1062 

, Moroccan 

,8piroc/iarta, 1007 

, South Amcricmi 

Borrrlia, lOOl 

, Spnniih 

Spiroehaeta, 1007 

, Western 

Borrelia, 1001 
Rlieumatisni 
.'•/rcpfccoffu* 313 
— . acute 
Aelinomyers, 927 
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Htitcuia Diseases (continued) 
Rheumatism, articular 
^ftcrococcus, 275 
Spirochaela, 1070 
Rhioitis 
Zuherella, 678 
— , chronic 
Sflimoneiia, 531 
Rhinopharyngitis 
Titpontmat 1Q76 
Rhinoscleroma 
^TieLsieHa, 459 
Hiclcettsiaipox 
Ricktitsiu, 1092 

Rocky Mountain spotted fever 
HickclUia, lOSS, 1080, 1098 
St. Vitis dance 
Nocardia, 97S 

S5o Riulo exanthemic fever 
Rickettsia, 1088 
Sarcoma 
BaciUuo^ 744 
Scarlatina 
Sacillus, 656 
CorynebacUrium, 406 
Nocardia, 019 
Scarlet fever 
Bacillus, 649, 668 
ilftcrecoccws, 255, 276 
Neisseria, 301 
Streptococcus, 315, 343 
VeiUmella, 303, 304 
Scrub typhus 
Rickettsia, 1091 
Scurvy 

Bacterium, 678 
Seborrfaoic eczema 
Pseudomonas, 148 
Septicemia 
Bacillus, 738 
Bacterium, 553, 674, 686 
Bacteroidcs, 568, 667 
Chromc^acterium, 232,233 
CfostndiuTn, 796, 821, ^6 
Miyagaicanella, 1119 
Streptococcus, 316 
Seven-day fever, Japan 
Leptospira, 1077 
Shin bone fever 
Riekettsfa, 1095 


Skin abscess 
Sireptococcus, 333 
— , ulcers 
/lurococcns, 250 
Sleeping sickness 
Borrelia, 1062 
Smallpox pustules 
Bacterium, 674 
SlaphylococcMs, 282 
Streptococcus, 345 
Soduku 

Streptoihrix, 924 
Salt chancre 
Hemophilus, 587 
South African tick bite fever 
Rickettsia, 1089 

South American relapsing fever 
Borrelia, 1064 
Spanish relapsing fever 
Spirochaela, 1067 
Splenic anemia 
Slreptmyees, 961 
Splenomegalia 
Bacfcroidce, 681 
Nocardia, 922 
Sporotrichosis 
Aet/nomyees, 916 
Nocardia, 911 

Spotted fever, hlinas Geraea 
Ricktitsia, lOSS 
Spotted sickness 
rreponcmo, 1073 
Stomach cancer 
Sardna, 285, 290, 291 
Stomatitis 
Jfierococcue, 696 
— , creamy 
Ooapora, 922 
Streptotrichosis 
Streptomjfccs, 967 
Strumitis 

Boctllus, 655, 669, 671 
Suppuration, wound 
Micrococcus, 242 
Swamp fever, Europe 
Leptospira, 10TB 
Sycosis, baeillogonic 
Bflcteri'um, 087 
Syphilis 
Baeferfurrt, 6S7 
Borrelia, lOW 
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Hmasa Diseases (conlsMted) 

Syphilis {confiTiuei) 

Treponema, 1071 
Tabardillo 
RkJcetUia, 1DS5 
Taches notres 
^jcAeftita, 1CK9 
Teta.nu3 

BofiUua, 816 
Clostridium, 709 
, pus 

Bacillus, 610 

Tick bhe level. South African 
Bseielisia, 30K> 

Tick bUe, priinary sores 
fiisicttsio, 10S9 
Tobia fever, Colombia 
Bickellsia, lOSS 
Tonsillar abscesses 
Oosporo, 932 

Tonsillar nocardioraycosia 
ATocardio, 921 
Tonsiliitia 
Dtploeouua, 210 
Streptoeocetu, 33? 

Zt^erella, S76 
TonsiU, infected 
3lieroexcus,2i^, JHS 
A'efsKria, 300 
Trachoma 
Baaltus, £89 
eWamydosoon, 114 
JlicToexeue, 200, 2G9 
yeissertd, 201 
jVoQuciita, S33 
Trcaeh fever 

«tclr«s»Q, lOM, 1095, 1098 
ApjrocAaera, lOG? 

Tnehomycosis axillaris 
Aficroceeevs, 2C8 

Tricbomjeosis axillatia, red wncty 
ifjcrocofcui, 200 
Trichoraj coais flan 
Xocerdia, 022 
Trichorrhexis nodo«a 
Bdetm«»i,7CpO 
Tropical frambesia 
Treponema, 1072 
TeuUuj^amushi disease 
fiielctoia, 10S9, 1091 
Tuberculosis 
Cafhnum. C7G 


Gama, 2S3 

Myediacienum, 877 , 879 
Proaeliniwiifccs, 923 
^frepfofAn'a::, 924 
— ,boae 

Strsploeoecut, 343 
— , bovine 

3/ye<36ae{ertwnv, 870, 89G 
Tubercutosts, pulmonary 
Actinomyces, 017 
JtfffceAaclenum, STS, 897 
Oosporo, 923 
Spinfium, 217 
Slrepiocoecw, 343 
Tuberculous cavity 
BadUus, £S0 
Tuberculous lesions 
Mi/eclmctCTium, 879 
Tularemia 
Posleurcflo, £49 
TiTihoid fever 

Bceillua, 5S0, CC6, 817, 827 
Ebcrtkella, 

Ptcudomoncs, 148 
iTofmcmtffa, 516, 619, 627, £30 
Typhus fever 
baeterium, 656 
Corffnetraelerium, 400 

Hierococcus, 2C0 
Rtekelltta, I£85. 1098 
SpjrecAaeta, 1070 
Typhus, European 
Riekfitna, 10S5 
Typhus exantheznaticus 
R»cl.ftota, 1085 
Typhus, Kenya 
RicKetUia, 1055 
Ulcere, abdomina! n-ell 
Slrcplomyees, OCC 
— , genital rpgion 
Spirochaeta, 1067 
— , Kingival 
ATocordio, 921 
— . grenulatine Bkjn 
^tvorocetts, 250 
— , orieatsl skin 
ificrccocciis, 251 
— , pharynx 
*Voc«i'dia, 93) 

, rectal 

EiAaeterium, 367 
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Human Diseases (conlinactl) 
Ulcers, sfc’m 
Corynebacterium, 406 
Micrococcus, 6Q5 
Spirochaela, 106S 
— thoracic 
Actinomyces, 915 
upper lip 
Nccardia, 920 
Ulcus vulvae acutum 
BaciUm, 400 
Undulant fever 
Brucella, 561, 562 
Urethritis 
Slreptobaeillus, 590 
Urinogenital suppurations 
300 

Vaccinia 
Spirockaeta, 1074 
Vaginitis 
Bacillus, 826 
aftmeoe, 605 
Neisseria, 301 
Spirockaeta, 1074 
Veld sores, Africa 
Micrococcus, 280 

, Australia 

Mtcrococcus, 280 
^^ene^eal discharges 
2l/<Vroct)ceus, 279 
Neisseria, 296 
Verruga peruana. 

Bartonella, 1101 
Vincent's angina 
BorreUa, 1063 
Viral pneumonia 
iUi>o?aw2Relio, 1H8 
Vitiligo 
Nocardia, 975 
War wounds 
Corync6ocleriU7n., 402 

, gangrene 

Streptococcus, 329, 330 

, septic 

Spkaerophorus, 679 
Warts 

Bacterium, 6S4 
Weil's disease 
Lep£<JSjrtr«, 107? 
Pseudoffionos, 90 


Western relapsing fever 
BorreUa, 1064 
Whooping cough 
Bacterium, 589, 690 
Jlcmophitus, 587 
Wolhynian fever 
JUchttsia, 1095 
Wounds, gangrenous 
Bacillus, 738 
Wounds, infected 
Badltus, 663, 826 
Clostridium, 773, 776, 12^, 792, 791, 
798,799, 801,811,812,823 
Diplococcvs, 310 
/ry?fl6t7ts, 823 
il/i'crocflccys, 695 
Pledridium, 826 
— , superficial 
Corpneiaeterium, 3SS 
— surgical 
Bae/eroides, 574 
Yaws, ulcerated lesions 
Spirockaeta, 1065, 106S 
Treponema, 1072 
Yellow fever 

Bacillus, 648, 650, 661, 662, 752, 819, 
826 

Bacterium, 613, 675, 676, 679, 66J| 
687 

Clostridium, 813 

Cory«g5oclenw?n, 4W 

MicTtxoccus, 261, 2S0, 281 
Streptococcus, 3B 
Yellow fever vorriit 
Streptococcus, ^^10 
Human Sources 
Alimentary canal 
Micrococcus, 251 
Amniotic fluid 
Streptococcus, 329, 330 
Vetllonella, 303 
Aorta 

Bacterium, 077 
Appendix 

Bi^dobaeierium, 369 
(7a{enal»actcn«/rt, 368 
Ann 

Marfellitlus, 323 
pleetridium, 826 

Regltllus, 323 
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Human Sources iconiinued) 

Ascitic fluid 
Corynehacterium, 402, 403 
JHrthoIin'ff ffland 
Streptococcus, 320 
Uladdcr 
Sarcind, 204 
PJood 

AcUuomyccs, 927, 973 

Alcahgenei, 413, 4IG 

liacillus, 580. 650, 659, C68, 660, 827 

Bacterium, 553, 674, C86 

Bartonella, 1102 

Bruedlo, 561, SC2 

Clostridium, £21 

Corjfneiaelerium, 3S6, 400, 403, 405, 
40G 

D*pJocofciM, 307, 311 
Ebcrtkelh, 534 
Kseheriehia, 447 
lUlicanma, J004 
llemophtlus, 6S5, 689 
Leptospira, 1078, 1079 
Mallcomyees, 550 

.Vifrofcccw, 255, 200, 264, 272, 277 
Mtyagaicanella, lllC 
AVimna.OOC, 297 
iY<iearrf/fl, 973 
BasteureUa, 519, 551 
Proteus, 400, 491 
Uielrtlsia, 10S5, 1092, 1093 
Salmonella, 512, 514, 618, 628, 631 
Spliaeropfiorus, 579, 6S0 
Spirillum, 217 

Sptroehnela, 1007, 1009, 1070 
Sireptococcut, 310, 321, 32G, 327, 329, 
3.10, 330,310,311,343, 514 
Slreplompees, 900, 905 
I'lOrio, 201 

lllood cullurp, |if«t inortom 
f'loslnJium, 71*8 
/lliKxl, putrrfyitiK 
Spiriliunj, 217 

lUood vessels 

BicketUin, 10S6 
Dody accretion* 

Microeoreus, 210, 2Cj 
llra»n 

Strep/oeoccus, 310 
lliTJWt 

AfOnem^M, 927 

Ilueral cavity, are .Mouth cavity 


Cadaver 

Saallus, 752, 819, 826 
Baclerium, 687 
Clostridium, 813, 826 
,?/rep/oc<»fciM, 327 
Cadaver, yellow lever 
Bacillus, 612, 659, 662, 819, S2C 
BaeUnum, 675, 676, 679, 6S7 
Clostridium, 813 
Salmonella, 531 
^Ircplocoeeus, 338 
Caecum 

4lcalt(^nes, 415 
Carriers 

Solmonella,‘- 512, 514, 615, 519, 520, 
521, 624, 525, 626, 52S, 629 
Cerebrospioal fluid 
Cwynctac/crJUM, 404 
Dtploctveus, 307 
llemophtlus, 585, 589 
AVijseriii, 296, 297, 301 
Sireptothriz, 300 
Cervit 

Streplococeus, 341 
Cervit etudalc 
Cblamydotaon, 1115 
Vibrio, 198 
Chyluria 
flaci'fltij, 651 
Coniunetiva 
flaoHua, 600, 666 
Bacterium, 077, 684, 089 
Cklamydocooft, 1115 
CoTpnebaeterum, 385, 3SC 
Diplococcua, 311 
Hemophilus, 585 v 

.iricrococcu«,2t8, 257,261 
Mimeae, 595 
.Voraiffla, 501, 602 
AVi«»cr»ff, 290, 297 
7'actnia, 091 
Norci'na, 201 
Canjunctival exudate 
Chlamydoeoon, 1115 
Cornea 

.Ictiaomyccj, 900, 973 * 

Cklamydocoon, 1115 
Diuestivc tract 
Diplocoeeus, 309, 3I0 
iitcroeoeeus, 217, 251 
Slreptoeoeeus , 320, 332 
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Human Sources (coniinwed) 

Digestive tract (continued) 
Vet'HoneWa, 303 
Duodenum 
fiaefen'-um, 688 
Staphylococcus, 701 
Strepioc<KCiat 702 
Ear 

Coryncbuctmuffj, 403 
Endothelial cells 
flartaneWa, 1102 
HicUtUia, 10S6 

Epithelial cells, intestinal mucosa 
Hicl-etts'ia, 1085 
Eye 

flcKitllus, 655 
Aficrococcotflcilltis, 690 
Slaphyloeoceiu, 282 
Eyelid 

<4ctinaffiycM, 072 
Fcnralc genital canal 
Coccus, 250 
A/icfococcus, 210, 252 
Female genital tract 
Coccus, 250 
Gafkya, 284 
Vi6no, 205 
Female genitalia 
jPacterotdcs, 607 
Food handlers 

Salmonella. 512, 619, 521. 624. 526, 
527, 520, 631 
Foot 

Baallus, 658, 661, 662, 670, 071 
— , skin of 
5arc*nfl, 290 
Gall bladder 
J?actll«j, 612 
General 

Slfeploeoccus, 338, 343 
Genital canal 
Bactllus, 3G1, 362, 580 
Corynehacierivm, 402 
Streptococcus, 336 
' SlTCptosiaphylococcus, 345 
Genital mucous membranes 
Borrcfia, 1065 
Genital secretions 
Miyagawanella, 1116 
Treponema, 1071, 1072 


Genital tract 
Staphylococcus, 281, 282 
Genitalia 
Eacteroides, 574 
Borrelia, 1063 
Genitourinary tract 
Chhmydosoon, 1115 
Klebsiella, 458 
Gums 

Streplococetis, 3J0 
Hair 

Jl/icrococcus, 253 
— , beard 
Bacierium, 687 
follicles 
Bacterium, 686 
Coryneboc/erjuffi, 387 
Micrococcus, 259 
— , showing trichorrhexia 
Bacterium, 6S8 
Healthy persons 
Vibrio, 204 
Heart 

5flcter»um, 677 
Intestine 
Atrobacltr, 455 
/llcal/yenes, 41S, 415 
Eadtlm, 659, 671, JS9, 7«, 745 , 745, 
747, 757, 758 , 813, 814 , 815, 517, 
825, 826, 918 

Baderium, 580, 672, 677, 678, « 
Bader niit), 667, 568, 569, 576, 571, 


672, 573, 674 
Bijidohaclerium. 369 
Bntyribacteriun! , 369 
Catenabacleriurh, 368 
Closlrfdtum, 78 <, 794, 799, 800, < 

820, 821 

Coryne6actea’"«, 402, 404 


EbertMio, 633, 531 
Escherichia, 447. 4i0, 450 


!HiCtenum, 367, 368 
‘bsiella, 455 
■lohaciUus, 353, 354, 361 
;ro5octeriKrn, 370 


il/tcro»p»>o, 202, 203 


Neisseria, 301 
Paracdlobaclrvm, 4®1 
Proteus, 489 
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HumAJi Sources (conlintied) 

Intestine (conimued) 

Pievdomonaa, 97, 14S, 146, 147, U8, 
150 

RitUlla, 577 

Salmonella, 462, SIS, 523 
Sarctno, 292 
Shigella, 529, 542, 543 
iSp?iacroctW[{«, SSQ 
5pirt2?ufn, 217 
Spirochaeta, 1007, 1074 
Slreptococeua, 326, 327, 328, 330, 331 
VeiJ^oncKa, SOt 
rifeno, 194,195, 201,205 
Zulerena, 577, 578 
Joints 

CoryneSac/erjww, 5S6 
iVe«4Jei-ja, 296. 297 
Kidney 
Bacterium, 677 
Coryneioelenum, 400 
Bptroehaets, 1007 
I^rEO iatestiac 
WierococcM, 247 
Uryox 

Car jjnebacle f turn , 3^ 

Liver 

058, 659, COO, 062, W7 
Daclerium, 013, 670, 679, C83, 033 
BarKmella, 1102 
CliKtndium, 821 
Pasteurella, 519, 551 
Sireptococeus, 33S 
S<rtp(wii/c««, 907 
I.ung 

itctinefriywi.Oi?, 90S 
Bactllta, C07 
Corynebocieriufn, 3S6 
Ifemophtlua, 5S9 
Mt^gateaneUa, tllS, IIW 
Ooaporo, 922 
Spirillum, 217 
.‘'ptreefcarro, 10G5 

Sireptoeoftm, 529, 330, 331 , 332, 3*3 
VeillorttlU}, 302 
Lj tupli glands 
BaetBut, COS 
Paeltrium, 059 
flaf»<mc?/a, llOl, U02 
Coryrttlaelenum, 402, 403, 401 
I,>nipt»l(l tiaaues 
£>jp?o<occia, 310 


MaxilU 

Hoberitmtlluf, 823 
&fouUt cavity 

.IcDncmpccs, 620, 927, 971 
Ascckcccus, 250, 693 
Baetllua, 3C5, ^0, 650, 656 , 657, 
&i7, 743 , 744 

BaeUnum, 676, 078, 679, 087, 7Gl 
BaeUraides, 574 
BifiddbaeUnum, 369 
Borrelta, 1002 
Calenabaclenum, 3G% 

Cocctts,601 

Carvf^ebaclenum, 380, 402, 401, 405 
Diplocacciis, 310 
FuiobaeUrium, 582, 583 
Itelieo/taclerfum, 690 
Jodococeut, 605 
Laetohadllui, 361 
Leptospira, 1079 
Leptolhriz, 305 , 366 
Leploiriehia, 304, 365 
Jficrocwcns, 248, 251, 257 , 200, 262, 
203, SOI. 209, 273, 277 , 690 
A'eissena, 300 
PriMc(nio;»iyf<», 023 
Sareina, 294 
Spirillum, 218 

Spirochaeta, 1003. 1066, 1070, 1074, 
1079 

BfapAylococcNa, 701 
Slreptoeoceua, 310, 320, 331, 323, 329, 
330. 331, 333 , 330. 338 , 339. 341. 
312. 313, 344 
rrepanema, 1072, 1075 
302. 303, 304 

TiSno, 203. 204 . 203 , 200, 207, 703 
Moutli cavilj', putrid tissue 
C7(wrrti/iuin, E30 
CraRnloSac/er, 822 
Mucous membran'} 
flocfcroiVci, 574 
/•rtsleurcBn, 652 
.S'fr<p{ororc»«, 312, 344 

— nrnutb nivitj 

IfXll 

— — nual 
JfiCToeocctii, 274, 276 
kSarnno, 292 
ZvbtrtUa, 578 



1336 


index op SOimCES and habitats 


Human Sources (coniinuedi 
Mucous membrane, nose and thit^t 
Neisseria, 301 

respiratory tract 

Borrelia, 1052, 1063 
Dialister, 695 
Oaffkya, 283 
Neisseria, 298, 299, 301 
Mucus 
Bacillus, 737 
Mucus, intestinal 
Baciilus, &i8, W9, 664, 679 
— , nasal 

Bacillus, 658, 659, 667, 669 
Corynehaeieriutn, 406, 407 
A/tcrococcus, 257 , 278 
iVetssmo, SOI 
Pseudomonas, 05 
Slreploeoecus, 342, 344 
Titrio, 203 
Nasal Tvasbicgs 
VstHoneHa, 303 
Nasopharyngeal secretions 
Dialtslcr, 595 
Ncjsserto, 301 
Nasophatj-nx 
Hemophilus, 585 
Neisseria, 297 , 293, 209, 301 
Pasieurella, SSl 
Staphylococcus, 282 
Zuherella, &TJ 
Natural cavities 
Gaffkya, 284 
Veillcmeflo, 303 
Nerves, peripheral 
Myc<^actertwn, 882 
Nose 

Corynehacterium, 385, 403 
Biplocoeeus, 311 
Micrococcus, 2Q0, 262 
Sarctna, 292 
Streptococcus, SIS, 521 
— , raucous membrane, seo Mucous 
membrane, nasal 
Oral cavity, see Afouth cavity 
Organs, internal 
Leptospira, 1078 
Peritoneum 
Bacillzts, 60C 
Pharynx 

Corynebadcrium, 385, 403 


Diplococctis, 310, 311 
Streptococcus, 320, 321 
Pia mater 
Nocardta, 975 
Pleural fluid 
Pasieurella, 549 
Preputial secretions 
Bacillus, 612 
Hectum 

Alcaligenes, 415, 416 
Bacillus, 650 
Red perspiration 
Afjcrococcus, 263 
Red pus 
Bocleriunv, 685 

Respiratory mucous membrane, see 
Mucous membrane, respiratory tract 
Respiratory system 
CillobacleTium, 369 
Xtjplococcus, 307 
Eubacieriurn, 368 
Respiratory tract 
Hemophilus, 685, 6S6, 687, 589 
Klehstclla, ^ 

Neisseria, 29S, 299, 300 
Slreploeoccus, 316,319,321,831,332, 
333,334 
Saliva 

Bacillus, 647, 671 
Ptprococcus, S07 
Florohocfcrium, 440 
X>6pto(hrii, 366 
Micrococcus, 258, 275 
Neisseria, 29S 
Staphylococcus, 282 
Streptococcus, 320 321, 337, 344 
Veillonelfa, 304 
Scalp 

AficrocoecMi, 26'‘ 

Sebaceous glands 

Corynehaefertum, 387 


Sinuses 

He?npphtlus, 585 
Streptococcus, 321', 333 


Icillus, 647, 650, 651, 655, 5^- 

COO, 601, 662, 663, CCS, 6-0, C7I. 
742, 743 

acferitim, 674, 683, 6SC 
trynebaclerium, 386, 403, 4 
ibacferium, 2CS 
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referring to the type of lesion cnused 
on the blades of oats. 

Rods: 0 6G by 1.70 microns, Alotilc 
with one to several flagella. Capsules 
Gram-negative. 

Green fluorescent pigment produced 
Gelatin. Liquefied. 

Becf-pcptone agar colonies White, 
raised, margins entire or slightly undu- 
lating 

Broth: Clouding in layers Bing and 
slight pellicle 

Afilk: Alkaline, sometimes a soft curd 
which digests or clears 
Slight production of nitrites from 
nitrates. 

Indole not produced 
Acid but notgas from glucose, fructose 
and sucrose. No acid from lactose, mal- 
tose, glycerol and mannitol 
Starch: Hydrolysis slight. 

Optimum temperature 22*C 
Oplirnum pH 6.5 to 7.0 
Aerobic, 

Distinctive characters Differs from 
Pteudoinona$ coronafactens in that the 
cells are somewhat smaller and the patho- 
Ken produces a streak on oat blades 
Instead of a halo spot 
Source* Forty cultures isolated from 
oats gathered in various parts of .\mcnca 
Habitat : Pathogenic on cultivated oats, 
and to a slight degree, on barley. 

07- Pseudomonas tomato (Okabe) 
comti not’. (Baclenum tomato Okabe, 
Jour Soc Trop Agr Formosa, 1933, 32, 
Phylomonas tomato Magrou, in Hauduroy 
et a] , Diet, d Bact. Path , Pans, 1937, 

^22) Named for the host plant, tomato 

Brobable synonjm* Bacterium pune- 
tulans Bryan, Phytopath., S3, 1933, S97 
Hods : 0 00 to 0 97 by 1 8 to G 8 microns 
Motile ujth 1 to 3 polar flagella Gram- 
negative. 

Grocn fluorescent pigment jiroduccd in 
culture. I 

Gelatin: Slow hquef-action. 

Bccf-cxtract agar colonics White, 
circular, fkit and glistening. 

I'mtli: Turbid in 21 hours PrlHclc 


ABlk: Becomes alkaline and clears. 
Nitrites are usually produced from 
nitrates 

Indole not produced 
No produced. 

Acid but not gas from glucose, sucrose 
and lactose No acid from maltose and 
glycerol. 

Starch hydrolysis feeble. 

Slight growth in 3 per cent salt 
Optimum temperature 20“ to 25“C. 
Maximum 33“C. 

Aerobic. 

Source* Isolated from diseased tomato 
leaves 

Habitat Pathogenic on tomato, Lyeo- 
perstcon eseulentum 

68 Pseudomonas aceris (Ark) Burk- 
holder (Phytomonaa acerts Ark, Phyto- 
path , S9, 1939, 909, Burkholder, Phyto- 
path , 92, 1912, 601 ) From Latin acer, 
maple, ML Acer, generic name. 

Rods 0.3 to 0 8 by 0.8 to 2 5 microns. 
Motile with 1 to 2 polar flagella- Gram-* 
negative 

Green fluorescent pigment produced 
Gelatin: Liquified 

Beef-ext ract-peptone agar . Colonies are 
graj-ish-whitc Appearing in 24 hours. 
Broth Turbid. 

Milk Clearing with no coagulation 
Nitrites not produced from nitrates 
Indole not produced 
Hydrogen sulfide not produced. 

Acid from glucose, fructose, galac- 
tose, arabinose, ^ylose, sucrose, maltose, 
lactose, raffinoso, mannitol, glycerol and 
dulcitol 

Slight grow til m broth plus G per cent 
salt (BurUiolder) 

Temperature . 13* to 3I®C. 

Source From diseased leaves of the 
large leaf maple, Acer macrophillum 
Habitat; Cnu'=es a disc.'u-o of Acer app 

C9 Pseudomonas angulata (Frommo 
andAIurmjl HolLand {Bacterium an- 
Qulatum Frommo and Murra 3 ’, Jour Agr. 
Res , IS, 1919, 219; Holland, Jour, B.nct , 

S, I9OT, 221; Phytomnna^ angulata Bcrge^* 
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Htiman Sources (wnlinucd) 

ToQguo, epithelium 
Micrococcus, 2G7 
Tonsillar crypts 
Aclinomyces, D27 
Vt&Kofhn'z, 833 
Tonsillar granules 
Spirillum, 218 
Tonsils 

Alcdligcncs, 416 

BoctWus, 5^ 

Cori/ne5aclcriu»i, <105 
Diplococcus, 310 
SphacTCphorus, 670 
S(Ttp(OCtKCU3, 33$ 

Veillonella, 501 
Trachea 

Corynebaclcrium, 383 
Urethra 

Coryneboclmum, 404 
Z/Cplolhrii, 3GG 
ilficrococcus, 248 
Slreplobaciiius, SOO 
Streptococcus, ilO 
Urethral exudate 
CWomiidozoon, 1116 
Urinary tract 
Micrococcus, 248 
^ctjscria, 300 
Stapbgiococeus, 282 
Vriae 

Bacillus, C17, 052, G53, G55, OGO, 601, 
G63, 6G4, CGS, OGO, 071, 741, 757, 75S 
Soclerium, G78, CSS, 700 
Socfereides, 674 
Leptospira, 1077, 1073 
Micrococcus, 23S, 217, 260, 2C6, 207, 
269, 279, 2SQ • 
jl/yco6actcntim, 800 
Proteus, 400, 491 
Solwonello, 518, 531 
Sarcina, 239, 293 
Spirochactn, 1067, 1070 
SpiroschaudinntQ, 1071 
Siaphplococcus, 282 
Streptococcus , 323 , 338, 340, 341 
Uterus 

Actinomyces, 580 
Bacillus, 66S 
Proieus, 490 


Spirochaela, 1067, 1074 
Streptococcus, 320, 331, 332 
Vaccine pustules 
CoryneOacterium, 401 
Vagina 

Sam’llwf, 5S0, 612, 652, 667 
Lac/obacillus, 362 
Leptolhrix, 306 
Mimeae, 595 
Neisseria, 30l 

Streptococcus, 318, 319, 327, 329, 330, 
332, 333, 354. 337, 333 
Vaginal secretions 
Micrococcus, 261, 278 
Vulva 

Streptococcus, 333 
Ice 

HfjcrococcJis, 272 
Ice Cream, see Dairy Prodoets 
Infusions 
Asparagus 
Soctffus, 656 
Socterium, C79 
iVierococcus, 262 
Bean 

Bacillus, 657 , 664, 669, 750 
Baclerxum, 679, ^ 

Micrococcus, 262, 264, 268, 271, 273, 
279 

Spirilbm, 218 
Bed 

Clostridium, 8II, S2I 
Brewer’s gram 
Bacillus, 65C 
Carrot 

Micrococcus, 261, 264 
Streptococcus, 341 
Cheese and white beets 
Bacillus, 711 
Com 

Bo«Ilus, 650, 748 
Bacterium, 6S1 
Digitalis 
Bociltiw, 745 
jlltcrococcus, 262, 263 
H^g white, cooked 
Banlius, 757 
Fermenting 
Bocittus, 672 
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Hiunan Sources (continued) 

Skia (continued) 

Oaffkya, 283 

MicToeoceus, 230, 242, 243 , 244, 251, 
252, 254 , 255, 256, 257, 258, 239, 
202,274,695 
Myec^aeienum, 882 
Nocardia, 919, 921 
Plocamohactenum, 691 
Paeudomona-i, 148 
/?tclc«sta, 10S6 
Sarctna, 2S8, 290 
Streplococcua, 318, 333, 343 
Skin, dry scalp lesions 
Diseomycca, 975 
Skin of foot 

jl/icrococcKS, 251, 252, 256, 262 
Smegma 

^VCo6oe{cn»m, 890 
Sareino, S91 
Treponemo, 1072 
Spinal fluid 
iloctlliu, 60? 
xl/tyaj^avancffa, 1170 
^almonclffl, 622 
Spleen 
Daallua, 03 
J3ac(muns, C77 
ilruffWo, 561 
PaiUuTtlla, 09, 551 
,Safmenc{la, 522 
Sjreptocofciu, 341, 344 
Slreptomycea, 958 , 962, 963, 904 
Sputum 

.lcl«ntimycc«,916, 917,970,972 
Panllus, Gt7, 653, 664, 665, 067, 668, 

669 , 672. 701. 738, 740, 741, 752. 

754,918 
liaclrnum, 761 
llruccUn, 693 
CVoifpfAnr, 974 
Ihplococeua, 307 
Ca/lya, 283 
Hemophtlut, 58.) 

KUbnefla, 45S, 459 
.l/icrococcn#, 257, 2G7, 277 
^fijfa|;^tcanella, 1119 
Moraxella, 5'>2 
A’rjiima, 20S 
Nocordia.OSO, {121,976 
0<«pa'-a,922, 921, 976 
Paitevrtllit, 519 


PfOttc4in<?ftij;cei, 923 
P^ei/domfina*, 69S 
.^mno, 203, 291 
Serratta, 484 
Sptrtffiwn, 701 

Streptoeoceus, 320, 321, 340, 341, 

313. m 

StrepMknx, 924 
ri5r»o, I9S 
— green 

149 

Stont&ch 
Aclinomyces, 969 
Atcaltgenea, 418 
Bacillus, &17, 650, 660 
Evbaelerium, 367 
//elicobaclcrmm, 690 
Stfrcino, 2S0, 290, 291, 294 
Stomach contents 
iSaeiUus, 814 
Ga^kt/a, 28l 

Submatiilaty lymphatic gland (child) 
jl/icrococcM, 280 
Sneat 

^acifftis, 666, 673 
Tear duct 
,4d«nomycM, 970 
Teeth 

/l«<fo&actmum, 361 
/lero6ocfcr, 456 
FusobocUrium, 682, 583 
CranulobacUr, 822 
Streptococcus, 320, 339, 340, 341,342 
— , carrous 
Bacillus, 653 
Micrococcus, 2G2 
— decayed 
ClaHolknx, 918. 974 
Throat 

CorynrtocterjuTM, 3S0, 387,401, 400 
i>«pfococc««, 311 
i/rcrococcM, 2S0 
SpiTOehoeta, 1065 

Streptococcus, 316, 318, 320, 321, 333, 
331. S», 337, an, 541, 512, 313 
Veillontlla, 303 
Tongue 

Mieidobaeterium, 361 
— , deposit on 
iVocardia, 920 
Streptococcus, 310 
l'i5ao, 205 
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Insecta (continued) 

Leptmoforsa dccemlmca/a, 419, 440, 660 
Leucolermes lucifugu^, 10G7 
Linognathvs slenopsis, 1097 
Locusla migraloria, 666 
Lucilia coesor, 780 
Lucilia sericata, 274 , 301, 748 
Lygus pralensis, K)3 
Lymantria dispar, 739 
Lymanlna monacha, 267, 618, 651, 652, 
659, 660, 663, 682, 749, 753, 755 
Malacosoma americana, 416 
jlfclocosoma costrensta, 690 
Melanoplus femurrubrum, 665 
jWclolonfho melolontha, 336, 662, 681, 
690, 753, 757 

il/uaco domestica, 282, 523 , 677 
NeoUrmes ftou'a, 1121 
Neiirotwna nemoraiis, 268, 663 
^^eura/oma n^moralh, larvae of, 268 
iVaclutdae, 491 
Oncopelluy /aseiaius, 490 
Orffifw pvdibunda, 670 
PeetinopJioro gossypielloj G64 
Pedicmua longiceps, 1085 
Pcdiculua Aumantta, 664, 1060, 1097 
Pedievlua humanua var. capttis, 1085, 
1095 

Pedtcufua Aumantta var. corporia, 1085, 
1005 

Pcdicuiua I'eatiflienti, 1061, 1002 
Perzplaneia americana, 217 , 405, 425 
Penplanela orienialia, 652, 1009 
Phlebclomua noguchit, 1102 
PMebfflemua pernieiosua, 1074 
Phlebotomus verrucarum, 1102 
PAoturta pennsyii'anicua, 491 
Pteris braastcae, 336, 665, 666 , 690 
Pieris rapac, 271,440, 737 
Poiyplax serraia, 1112 
ptdyplax spinulosus, 1086, 1101 
Poptllia japonica, 727 
PoriAalria dispor, 250 
Poriheina (Lymantria) diapar, 336,660, 
661 

Potosia cuprea, SOS 
pTOcryptotermea ap , 1121 
Prodema Iilura, 684 
Proloparce sp., 491 
J’pramcts (l’'anessa) cardut, 66^ 


Pyrauata nubilalis, 200 , 259, 452, 685, 
690, 750, 750, 760, 761 
Reiiculiicrmes fiavipea, 1003 
Reticulitermes lucifugus, 1069 
RhagoUtis pomoneHa, 141 
Rhodnius prolixus, 914 
(SceitpAron cemen/artwm, 605 
ScoHoplerpx libalrix, 659 
Stmuftum Tioelieri, 1068 
Stomoxya caktlrana, 677 
Stylopyga orienlalis, 1076 
Stylopyga (Bfnlta) (Penptaneto) on- 
entaha, 1075 

rcmmorAinua (Cieonua) mendfcw, 652 
Tenehno moliior, 634, 6S0 
'Permes lucifugm, 1070 
Thyridopitryx ephemeratSormit, 392, 
604 

Tihtcen hnnet, 269, 60S 
Tnaloma rubro/asciata, lOOS 
Triehodeclaa pifosua, 1097 
CTr^ropAua fasciato, 420 
Taneasc poit/cWorua, 65.5 
Fancaso afrjcao, 653, 656 
Xenopsylla aaita, 10S6 
Xenopaylla cAcopta, lOSC, IIW 
Insect Diseases, see Insects 
Insects, eec Insects for Scientific Nswe* 
Apple maggot 
Pseudamonaa, 141 
Bagworm 

Baclerium, CW 
Corynel>aclcrium, 392 
Bedbug 
Pactenum, 605 
Dorrelta, 1060 
CoryneiacfcriMm, 392 
Ilaempbarimella, IIW 
Bee moth 

Boctenum, 759, 762 
Eacherichia, 452 
Micrococcwa, 259 
Streptococcus, 340 
Vibrio, 200 
Bees 

Racilius, C93 
Bacten'um, 673, 676 
Bifidehacterium, 369 
Pri>teus, 490 
Salmonctlo, 532 
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lafusloQS {coniinwi) 

Genera! 

755 

ProUy^, -<88 
ll&y 

Aerdbacler, 456 
Bacillut, 711, 74S, 815, 824 
Herbs 

Sfnrockaela, 10S3 
Jequirity seed 
Ba<M?{ua, 672 
Koblrabv 

r»6rto, 200 

Leaves, mdigo plant 
650 

Lentils 
Baallva, 7H 
Malt 

U\croeoceus, 263 

Meat 

Baetllui, 65t 
B»etid<mtmn, 117 
— , extract 
j/t’erecoeem, 255, 207 
putrefying 
iftcrococcw, 251, 256 
Potato 
fiaejHu*. 650 
Putrefying 
Baetertum, 682 
Snakcraot 

,1/ifrirorcrrt, 261 
Vegetable 

Banllus, C5J, 650, 671 
Boefenum, 675. 676, 681, 687, 68S, 
CSO 

Mtcroeoceii-i, 277, 278, 2W) 
PttuJimmo^, 147, IIS 
IVlieat 

Baetllui, 050 

Insects. Scicndfic N&mca 
Adi>rftiiJ< cmpreuttii,CST 
.ImifcrjnM mimmui, OSO 
.InaiA (rttiii, 65-1 

lf.j» mfUif<ra. 4O0, CIS. 657, 600, 607. 
CCa. 670. 673. 676, 093, T’l, rM. 737, 

• IS, “W, 741.710,757 

tpu nelhfica. VA, 327, 337, 422 
Irrlm 

IHaUn pf'maatea, 4W 
Biatla entntaht, 1CI)3 


Bloila (Periplane(a) orientalis, 740 
Blisaui leucoplerua, 264 
Bmbtpt wpn. 254 , 265, 2S2, 33G. 337, 
342, 481, 400, 650, 652, 730, 754 
Colofermes (GJyplofcrmes) tridtpeants, 
583, 742 

Calalarmea app., 1070 

Ceratomta calalpae, 746 

Chtroaoifius plumosua, 173 

Cktronomtia ap , 535 

Cimtx htrundtnta, 1096 

C»mex Icdalorjttj, 392, 665, IDGO, 1096, 

not 

Ctm«r ToCundaiua, 1062 
Clistoeempa /ragihat 660 
Cnethoeampa pilyoeompa, 342, 6S4 
CeccinclJa tiefenwolattf, 431, 440 
Coenagrtonidae, 269 
Conpcep^alus Jaaeiatus, 440 
CUnPcapkahdca fehs, 1090 
Ctenoeephalua felts, 1006 
ClenocepAofus »p., 1104 
CuUz fattgana, 1096 
Culei piptCM, lOOS 
CuUz ap , 1006 
Donais arcAipta, 260 
Oiotrofifo ap , 324 
DiapAeromfro fmorata, 433, 670 
Dtprton #fr<i/er, CCS 
Droaophtla conftiao, 1075 
Eacics iwpenoht, C08 
Bchtdinaphaga galltnacea, lOSQ 
Knraplalopus s&rdtjas, 665 
Bphealta LueAnieBs, 259, 200, 617, 759 
Eiitaa aegtlam, 330, 425, 460, 6S9 
ivuzca (Ajrofis) stp*lu»», 737 
Gallana taetlonflla, 200, 259, 310, 452, 
759. 7C2 

Gtleehaa goatgpiella, 07S, 6SC 
Gftaatnn palpnlia, 10G2 
Glyptolerme* tKdvpennf*, 1075, 1076, 
1121 

Gortyna ochrarea, 657 
Grj/IMatpa gryilolalpa, “45 
Uyponomtvla fronywel/a, 750, 751 
IlypmotntMia ap , 2C7 
faophya {Parluiiaffi) arnpltpetinit, 739 
Kolorz-rniCf *;i , 1003, 1121 
laebHWfenia $p , 2C0 
£.iolAri<I( lu rupiVof/»#, 971 
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Insects (conftnuecJ) 

Fleas, rat (conli-nucd) 

Pasleurella, 649 
nicheUsiailCSd, I0S7 
Flies 

^ofmojifWo, 528 
jStapAylocorciiS, 282 
— , black 
Spirochaetd, 1068 
— ,bluo bottle 
Jl/tcrococe«3, 274 
Neiisena, 301 
— , fruit 

Treponema, JOTS 
— . green blow 
BadH»3, 74S 
— , tsetse 
Borrelia, 1002 
Fly larvae 
Baclerimfi, 677 
——.blue bottle 
Closln'dtum, "SO 
Goneral 
lepiolkrts, 

Mtcrococeus, 281 

RickeUtia-like organisms, 1093, 1000 
Grasshoppers 
Riierihella, 534 
F/afo6ac/er:«»i, 440 
Gypsy moth 
BaciJlna, 600, 661, 739 
Oyrococcus, 250 
iStr«p<(7coccHS, 336 
Hornn'orm septicenua 
ProleiiS, 491 
Imperial moth 
JJactcriwm, 608 

Japanese beetle, Jlrihy dtsesse 
Bacillus, 727 

, milky disease, Type B 

Bacillus, 727 
June bug or beetle 
BactUus, 746 
Micrococcus, 269 
I^dy beetle larvae 
Flavo6ac<crt«J«, 440 
Udy beetle, nuie-spotteU 
Flavobaclenuvi, 431, 440 
larvae 

Ba«llt<«, 6*19 


Leaf beetle 
Baderium, 079 
Lice 

Badltus, CC4 
Borrelia, 1060, 1061 
Riclellsia, 1085, 1095, 1007, 1090 
biting 

Riekelisjo, 1007 

— , body ^ 

Riekeitsia, IC^ 

— ,g03t 

Riekellsia, 3097 
— , head 

Rickettsia, 1085 , 

— , mouse 

Eperyihrazem, 1112 
rat 

^icA-erisrtJ, 1086, 13W 
Locusts 
Baeillua, 666 
diseased 

Microcoeevs, 251 
hfay fly nymph shells 
Cbitin-digesticg hacterls, 632 
Meal womi 
Boeteriwn, 634, 680 
MedikcrraDcan flour moth 
Boeiltus, 647 
— — — , larvae 
Micrococcus, 259, 260 
Midge 

Bacterium, 685 
— , larvae 
Pscudofftonas, 173 
Milkweed bugs 
il6ertAelia, 534 
Frotews, 490 

Monarch butterfly larvae, wilt di'^ea*® 
Micrococcus, 261 
Mosquito 

fifcilcllsio, 1096, 1098 ^ 


— , feces 
Micrococcus, 2S0 
— , larvae 
Spirochoeia, 1068 


653, 660, 737, 750, W 
•acunvm, 678, 683, 6S1, CSC, 6S9 
occohacillus, 690 


Streplococcus, 330 
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Insects (conlinued) 

Bees and larvae 
Bactllut, 64S G67, 669, 670 
— , diseased 

BactUus, 657, 73S, 740, 740 , 757 
— , foulbrood 
BacJlliiS, 737, 7« 

Micrococcus, 266 
Slreplococcus, 326, 327, 337 
, foul brood, American 
Bacillus, 726 
— , foulbrood, benign 
Bacillus, 660 
— , foul brood, European 
Achramobacler, 422 
Bacillus, 724 
— , infectious diarrhoea 
Proleus, 490 
Beetle larvae 
Aehromohatler, 420 
Beetles 

Aelfnomyccs, 971 
Bacillus, C57 
Fusi/ormis, 691 
Pseudomonas, 124 
Blood-sucking insects 
Pasleurella, 551 
Blue bottle fly larvae 
CJoslndtum, 780 
Butterfly 

Bacillus, 653, CSS, 656, 007 
Cabbage bullcrfly 
Bacillus, CC5, 660, 737 
Dlplobacillus, COO 
Flatobaclerium, 410 
Streptococcus, 330 
— • — , larvae 
1/icrocofcu*, 271 
Caterpillars 
iiactllus, 657 
B(lflern<|n, 012 
Coeeol/actllus, COO 
I'itudomonas, 9t, 148 
.Sfrcptocoecm, 330 
, feces 

I'leuriemofias, 148 
— , *Ul disease 
.Uierococeas, 2C1 
I’liineli bug, ra»'ea1 organ* 
l/rfoecrerM. 261 
Cii-aili, I.jnniaii 


Bocien’um, 608 
itieroeoecus, 269 
Cockchafer 

BaciBi«,662,753,757 
Bacterium, 6S1 
Dlplobacillus, 690 
Slrtploeocevs, 336 
Cockroach 
Bacillus, 740 
Fustjormis, CW 
Sarctna, 291 
Spiroekaela, 1069 
Treponema, 1075 
— , fat body 
Bacillus, 652 
Coryjiclxjefenum, 402, 405 
— , feces 

Achromabocter, 425 
— intestine 
Arthromitis, 1003 
Spirillum, 217 
rreponemo, 1076 

Colorado potato beetle, intestine 
Aehromobocter, 410 
Bacillus, 660 
Flarobaetertum, 440 
Corn borer, European 
Bacillus, 750 

Bacterium, 685. 759, 760, 761 
Coccobacillus, 600 
BseAenchia, 452 
Micrococcus, 259 
I'iCrto, 200 
Cricket 
Bacillus, 745 
Cutworm eepticemia 
Proteus, 491 
Damsel fly 
SlierOcoecus, 209 
Firefly 
Proteus, 491 
Flea* 

Hacmobartonella, 1101, 1106 
—.cat 

Rtekeilsia, 1096 
Spirochaeta, 1006 
— , elilcVen 
Rickettsia, lOS/f 
— .d«K 

/farmo/Kirtmirlfn, lUM 
— • rat 
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Mammals (.conlinued) 

Cfumpanzco, feces 
Clottndium, 785 
— , general 
Spirochaeta, 1079 
Deer mouse, er 3 *thracytc« 

Grahamtlla, 1111 

llaemt^artoneUa, 1100, 1107, 1108 
Deer mouse, gray-backed 
Erythrocytes 
Eperylhrozoon, 1113 
HaemdbarloneUa, 1107 
Domestic animals, general 
Salmonella, 523 
Streptococcus, 317, 318 
— , lympli 

Corynchaclerium, 4(U 

mouth cavity, mucoua membrane 
Cotyophanon, 1001 
, throat 

(Streptococcus, 334 
Dormice, erythrocytes 
Haemdjarionella, 1108 
Ferrets 
jBruccllii, 563 
— , respiratory tract 
Hemophilus, 589 
Flying (ok, intestine 
Acufermts, 813 
Bacillus, 818 
Foxes 

iSofmoncWa, 517, 525 
General 

Sireplococcus, 338 
— intestine 

Bacillus, 817, 826 

Bacleroides, 567, 568, 569, 570, 571, 
572, 573, 574 
ifufj/niacteriww, 380 
Clostridium, 796, 810 
Laclobactllus, 354 
Streptococcus, 331 
— , mouth 
Slrcplococcxis, 331 
— , mucous membrane 
Becleroides, 574 
Streptococcus, 242, 243, 244 
natural cavities of mammals 
daffkya, 284 
— , sahva 
Streptococcus, 3(Jt 


Gerbilles, erythrocytes 
I/cmobarlonella, 1108 
Ground hogs 
Pasfeurella, 551 
Hamsters, erythrocytes 
ffraAome^fa, IlIO, HI! 
Haemobarlonell-a, 1104 
Hamsters, Chinese 
Erythrocytes 
//aemofiijr/onclllo, IJOS 
Jerboa, erythrocytes 
Haemobartonella, 1108 
Laboratory animals 
•Streptococcus, 317 
Lemmings 
Pasieurella, 551 
Moles, erythrocytes 
Grahamella, 1109 
Monkeys 
Borlonello, llOS 
Spirochaeio, 1068 
— blood 
Rickettsia, 1088 
>Spm7tum, 1065 
— , erythrocytes 
GrahomcUo, 1111 
Ifamobartonello, 11(M 
— , io/ected n’ilb yehoir fever vim 
Corynebaclerium, 404 
— trachoma 
Chlamydozoon, 1114 
Musk rsts 
Fa4tcMreKo, 551 
Opossum, blood 
Spirockaeia, 1066 
— V erythrocytes 

ffamtAartondla, llOS 
Otter, blood 
iSpirocAac/o, 1067 
Primates, lower 
Salmonella, 602 
Rodents 

Pasieurella, 549, 651 
Salmonella, 517, 527 
Spirockaeia, 106S 
Sireplococcus, 3i0 
— , blood 

^orrctia, 1064 
Shrew mouse 
Spirockaeia, 1066 
Shrew, short tailed 
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Insects (continued) 

Moth {continued) 

— » crushed egg masses 
Alcatigenes, 416 
Mud dauber waep 
BacKrtum, 605 
Nun moth 

Saallut, 643, 651, 652, 859, 060, 683, 
749,753 755 

, larvae 

il/icrococctM, 267 
Olive Ry 
BactUus, 647 
Piok bollirorm 
BaeiUu4 , 664 
Processionary moth 
Bacierium, C84 
Btreptococeue, Hi 
Reduvid bug 
^?ocord^a, 014 
nielelUia, lOOS 
Boscleaf beetle 
Clostridium, 608 
Sandfly 

BartmtUa, 1103 
Spiroehatta, 1074 
Sawfly 

Bonllus, 663.663 
Sdkwotm 
BoctBui, CoO, 652 
Proteus, 490 
Berratja, 481 
Staphylococeu», 2S2 
Btrcptororcus, 33C, 343 
— , blood and c>rsttn8 
tlficrocoecus, 254, 3G5 
— , diseased 
Conllui, 739 
3fifrDco«ua, 265 
Btefpfocofctrf, 337 
gphina moth 
Bacillus, 746 
Squash bug 
Ranllus, 051 
StinV tiugs 
EbtrlhrUa^ 531 
Tarnished plant hug 
Bactenum, 603 
Ttnl caSrrinlUr 
Bacitlus, 746 
Termite* 


Caryoeoecu^, 1121 
Fttsiformis, SS3 
Spiroehaeta, 1067 
Treponema, 107S, 1076 
— ^.inteatiae 
/Ifl&romilis, 1003 
Baetllvs, 728, 742 
Caleomitue, 1003 
hticromonospora, 9S0 
Spiraekacta, 1069, 1070 
Tettigonids, diseased 
Baallus, 730 
Tipulid 

Fuatformts, 694 
Walking stick 
Bacterium, 679 
flOTOiactertiim, 433 
Wasps 

Salmonella, £33 
Weevils 
Baealhs, 653 
Winter wheat cut worm 
j4cArcmo6«ter, 425 
teaves, see Veast 
Mammals, also see Cats, Cattle, 

Goats, Guinea pigs, Hogs, Horses. 
Mice, Rabbits, Rats, and Sheep 
Ant eater, five-toed * 

BartontUo, IICS 
Ape, alimentary tract 
Scrrolio, 4Sl 
Bandicoot 
Concfla, 1093 
Bat, blood 
BpirocAaefo, 1070 
Spirimemo, 1070 
— ^.erythrocytes 
Bartonella, 1108 
Crahometla, 1110.1111 
— intestine 

Chitm digesting bacteria, 632 
Ituflalocs. blood 
BpirocAacta, 1065 
— , eo’throcylcs 
BcemoAorfonrBa, 1106 
leucocytes 
BicAclteid, ID'S 
CaincI 

BaimoruRd, 513 
CanuN-ora 
Salmonella, £09 
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Mammals Diseases of, (conlinuedi 
ICangaroos (conftnucd) 
Septicemia 
J^ocardfo, 921 
I^aboratoiy animals 
, Brucellosis 

Brucella, 561, 562 
Monkeys 
Abortion 

Brucella, 662 
Bruccllosia 

Brucella, 502, 503 
Conjunctival folliculosia 
NoQwhia, 594 
Conjunctivitis, granular 
NogucHa, 593 

Conjunctivitis, inflammatory 
Noguehia, 594 
Fever, boutonneuse 
flicfcellaio, 1089 
Fever, relapsing 
Spirochaeta, 1069 
Tuberculosis, bovine 
ilfycobflcierttim, 879 
Tuberculosis, human 
ilyedbaclerium, 878 
Moose 

Tick paralysis . 

Klebaiella, 459 
Mules 
Botulism 

CJostndtum, 779 
Gangrenous dermatitis 
Sphaerophorus, 579 
Reindeer 

Hemorrhagic septicemia 
Pasfeurello, 649 


Rodents 

Eperythrosounosis 

Eperylhrozoon, HU 
Glanders-like disease 
Hallcomyccs, 556 

Grahamellosis 

GrahamtUa, 1109 

Haemobartonellosis 

Haemobartonella, 1102 


Melioidosis 

^falleomyce*, 550 

Pseudotuberculosis 

PaaUurella, 549 , 651 , 553 


Sea calf 
Septicemia 
Bacterium, 689 
Squirrels, ground 
Tularemia 
PosleurcIIo, 569 
Water buffabes 
Pleuropneumonia, bovine 
Atleroeoceus, 1292 
Osteomyelitis 
Clostridium, 825 
Septicemia 
Chromobacterium, 233 
Whales 
Septicemia 
Clostridium, 819, 825 


Mammals, Scientific Names 
Aeodon serrensis, 1109 
Alactaga spp., U09 
Apodemus agrarius, 1108 
Aretomys marmota, IOCS 

Afpjcolc orrolis, 1113 

Blarina hrevieauda, 1107, UIO 
Bos laurus, lUO 
Cario poreellve, 1106 
CtTcopiiheeut pala$, 1065 
Citellus pygmaeus, 1110 
Cricctulus spp., 1108, UIO 
Cricelua domesticus, IllO 
Crieelua phoca, IIU 
CUnodactylua gondi, 1061 
Deamodua rufua, UIO 
Didelphya aurita, 1066 
Didelphys didelphya, llOS 
EUcmya guerdnua, ^^0 
Gerbillaa tamarianua, luw 
Cits gliif 1108 
Golundo ^ 

Uodon macrurus, ItW 
Jaevlua jaculus, 1109 
Jerboa ap., 1U3 
Xrtxtro tp., 1067 
ilaeaeus 
Macaeua ap., 
a/a«fspentadact!/ra,nOS 

iIaatmyaeoueha,lU^ 

Mm<m« InVra™, 

Jf,wcMrw “'’"'“"m ^10, Ills 



INDEX OP SOOTCIS AND flADlTATS 


1345 


Mammals (.eontimed) 

Shrew (continued} 

Erythrocytes 

Ilaemoharlonella, 1107 
SqvKirtl bite 
Aettnomi/ece, 974 
Squirrels 
Erythrocytes 

Jlaemobartonella, 1108 
Squirrels, gray 
Erythrocytes 

irocmobartonella, 1107 
Squirrels, grouod 
^callus, €C9 
P(Uteurella,&49, £51 
Vole 

Erythrocytes 

Eperylhr^soon, 1133 
CraAemelle, 1110 
Ifaemt^arteneUat 1101, 1106 
Vole, Field 
L*pio\p\Tii, 1077 
iVatcr rata 
raiteurella, 551 
IVcaael btto 
Aetinomvce<>073 
Whales 
Ambergris 
Epmllutn, 317 
Wolf 

Erythrocylca 
Grakamella, 1110 
Mammals, Diseases of 
Apes 

Conjunctivitis, granular 
A'oguehio, 

Enterocolitis 
fofmonrffo, 510, S10 
Orchitis 

SpireeJiaita, 1074 
l^irotitis 
iSpifoeAaf/o, 1074 
Syphilis 

Treponema, 1071 
Tracboma 

CUartydozoon, IIU 
IVavera 

HemorrliaRic Mpticemia 
ToiieurtUa, 551 
Iluffalocs 

Hrmorrhatie teplicmb 
PasleurtUa, 5tS, &19 


lofcctioos 

Corpnebacterium, 391 
Cunela 

Pseudotuberculosia 
Actinomyces, 915 
Chtmpatizees 
^milkty dygeatcry 
ySafmonetta, £10 
Deer 

Hemorrhagic septicemia 
Pasleurelta, £47 
Domcsl'ic animals 
Abortion 
Brucella, £61» 562 
Abscesses 

Coryrwioctertunt, 388 
Tuberculosis 
A/yco6fle(er»«m, S79 
Ulcerative lesions 
Coryneboctenum, 389 
Ferrets 

Poalcurello, 55^ 

Foxea 
Listeriosis 
Lxtlcna, 409 
raeumonia 
Streptococcus, 317 
General 
Blue pus 
Pteudomonai, 89 
Ciiolcra 
V«£rto, 19C 
CoujuDctivitis, acute 
Miyaeaicaneila, 1119 
Infections 
Streptococcus, 342 
Malignant edema 
Clostndtum, 770 
Daettfus,82(i 
Septicemia 

Slreplacoceut. 232, 233 
Cctblllcs 
lasteriosis 
Litteno, 409 
Belapsing Icser 
Sp«r«ft<iftc, 1009 
linganxrt 
Gastroenterilis 
A'ocardia, 021 
Lumpy j^w 
A’warrfj'a, 031 
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MANUAL OF DETEIttflNATIVE BACTEniOLOGT 


et al., Manual, 3rd ed., 1930, 207.) From 
L. angulatus, referring to the type of 
lesion produced on the tobacco leaf. 

Description taken from Clara (Cornell 
Agr. E.\p. Sta. Mem. 159, 1931, 24). 

Rods . 0.75 to 1.5 by 1.5 to 3 0 microns. 
Motile by 1 to G polar flagella Gram- 
negative 

Gelatin' Liquefaction. 

Green fluorescent pigment produced. 

Becf-e\tract agar colonics : Dull white, 
circular, raised, smooth and glistening. 

Broth: Turbid in 30 hours and 
greenish. 

Milk Alkaline. 

Nitrites not produced from nitrates. 

Indole not produced. 

No HjS produced. 

Lipolytic action negative (Starr and 
Burkholder, Phytopath., S3, 1942, COl). 

Acid but not gas from glucose, galac- 
tose, fructose, mannose, arablnose, xy- 
lose, sucrose and mannitol. Alkalinereac- 
> tion from salts of citric, malic, succinic and 
tartaric acid. Rhamnose, maltose, be- 
lose, ralhnosc, glycerol, salicin, and acetic, 
lactic and formic acids are not fermented. 

Starch not hydrolyred. 

Slight growth in broth plus 5 to 6 per 
cent salt (Burkholder). 

Facultative anaerobe. 

Distinctive characters! Braun (Phyto- 
path , S7, 1937, 283) considers this species 
to be identical in culture with Pseudo- 
monas labaci, but they differ in the type 
of disease they produce. 

Sources : Isolated by Frorarae and 
Murray from small angular leal spots on 

kt‘ Causes the angular leaf spot 
ECO {Nicoliana tabacum). 

’seudomonas aptata (Brown and 
Bn) Stevens. iBaclerium aptalum 
J and Jamieson, Jour. Agr. Res., J, 
fe06; Phytomonas aptata Bcrgey et 
^anual, 1st ed., 1923, 1S4; Stevens, 
^Disease Fungi, Now York, 1925, 
f , 'rom Latin aplatus adapted. 

/ ^ 0 0 to 1 2 microns. Motile with 
gclla. Gram-negative. 


Green fluorescent pigment produced in 
culture. 

Gelatin : Liquefaction. 

Agar slants: Moderate growth along 
streak, filiform, whitish, glistening. 

Broth: Turbid: A pellicle formed. 

Milk: Becomes alkaline and clears. 

Nitrites not produced from nitrates. 

Indole not produced in 10 days Slight 
amount found later. 

No lIjS produced. 

Acid from glucose, galactose and 
sucrose. No acid from lactose, maltose 
and mannitol (Paine and Banfoot, Ann. 
Appl. Bio!., 11, 1924,312). 

Starch not hydrolyzed. 

Slight growth in broth plus 7 per cent 
salt (Burkholder). 

Optimum temperature 27* to 2S®C. 
Maximum 34* to 35*C. Minimum below 

rc. 

Aerobic. 

Source: Isolated from diseased nas- 
turtium leaves from Virginia and diseased 
beet leaves from Utah. 

Habitat: Pathogenic on sugar beets, 
nasturtiums, and lettuce. 

71. Pseudomonas prlmulae (Ark and 
Gardner) Starr and Ilurkholdcr. (P^y* 
tomonas primvlae Ark and Gardner, 
Phytopath., S$, 1936, 1053; Starr and 
Burkholder, Phytopath., S2, 1942, COl.) 
From I>. pn'miilus, first; M.L. Primula, 
a generic name. 

Rods: 0.51 to 0.73 by 1.0 to 316 
microns. Motile with a polar flagellum. 
Gram-negative. 

Green fluorescent pigment produced in 
culture. 

Gelatin: Liquefaction. 

Agar colonies : Round, convex, smooth, 
glistening, yellowish. 

Milk: Coagulated. 

Nitrites not produced from nitrates. 

Indole not produced. No HjS produced. 

Not lipolytic (Starr and Burkholder, 
Phytopath., S2, 1942, 601). 

Acid but not gas from glucose, lactose, 
sucrose, maltose, galactose, arabinose, 
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Mamnials (cOnfiniwi) 

Wicroliw monfibeHt, 1077 
Microtvis penntytvaiiicus pennsylo^tti- 
cus, 1105, lUO, 1113 
,lfi« acomys, 1U3 
Hw decumanvtyiiOT, IIIQ 
Mus mimlns, 1113 
3/ua wujckIus, 1110 
Mus nTTVcg^cw, 1107 
Mus rallwf, SOI, 3107, 1110 
illtw raHua gmetwnte?, 1107 
Mus sylvahcus, 1107 
Uyorua gits, IKS 

Piifonyseui U-ucoiiia n5roiora«n*>a, 
1100, U03, 1111 
Fcromj/scus manicufafus, 1111 
PsromyHvs manieulaiui gracths, 1107, 

Ilia 

rSodojaiu prnedWeeliM, UO 
Phoga eitiiina, CSO 
PAy31«Jt4 dartcini linatui, UU 
PtpuCrcUua nolAuKi, 1111 
Pttvdioctlius apells, UC8 
Plsropui, 813, 818 
ISadua ratlM, 1107, 1113 
Kadus raUui /rugisorus, 1 10? 

Se»ur«« earoItiKnai* Uueotts, 1107 
Sciuru# mlgarii, llOS, U13 
Spalax iypMcps, llOl 
Sp«mopS»Itt# muiteus, GOO 
Thaht$ochtlyi tareUa, 1111 
Vtsptrlilta 1070 

Vt»pertibo nortula, 1110 
r<jperujc huhlii, 1070 
Manure (Dung) 

Ulaclc cock 
-l/peft-wewj, )0-12 
t'at 

Strerlpeoccin, 337 
( <ywpost 
ScrraOa, iSl 
Cow 

Aehramohacter, i23 
815. ESI 
roryopJianun, 1001 
Coryntitaclenun, <03 
UiCTtAofJmujn, 370, 371 
W»crofocfu», T7I 
lIl'eoGrtflirnjm, 850 
Alyiococeu*, 10J2, JOH 


RtsteBa, 576 

iSlr^pfococcus, 322, 323, 337, 33S, 342, 
345 
Deer 

Angioeoceus, 1018 
Arehangium, lOlS 
Chmdroeocctis, 1045, 10-16 
Chtmdfomycss, 1037, 1038 
S(elitiangium, 1034 
MyiPCoeciJS, iW2 
Simo»»sri“'«» 1033 
Deer (Antelope) 

Ck(fn4r0mycei, 1037, lOJS 
Deer (Uoc) 

ArcSonjriuTn, 1019 
Chendrococcus, ISIS 
A/piococctw, 1042 
Deer (Stag) 
llyzococcxai IWS 
Dog 

BbcjBw.SIS, 82C 
3fyzoeocm, 1013 
SpirochdetOt 1065 
SfreptocDCCu;, 337 
Fox 

5(r«ptixoccu), 323 
Frog 

Batillvi, 742 
General (usually cow) 

AerobacUr, 4K 

Bacillus, 720, 737,738 

BaeferiuTn, C02, 613, 013, 032, CSO, 

Cftonii>‘(»nyecs, 1037 
CloBlndiwm, 776, 778. 783 , 803 , 809, 
510,815, 816, 817, 818, 820, 821, 822 
GrnnuldboKitTy 820 

Jfterficoeeua, 271, 275 
Stycdbscterium.SOO, 891 
IfVZWOCCM, 1012, 10-13 
Plectn'ilium, 823 
1035 

Polyangium, 1030 
PseiuJtmttnas, 105, 1-|5 
Sireplomyces, 910 
CoQt 

CAandfoeoccu*, 1015, ioio 
Sfyzococeu*, 1912 
PeJongiifm, 1033 

CAan/fromyeei, lOSS 
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Manure (Dung) (continuedf) 
Grouse 

Chondrococcus, 1045 
Guano 
BociHus, 745 
Guinea pig 
Bacillus, 734, 736 
Hare 

Arckanffium, 1018, 1019 
Chondrococcus, 1045, 1047 
Pol^anffium, 1031 
Soranffi-uin, 1023 
Hen 

hfyxococcus, 1042 
Herbivorous animals 
Micrococcus, 248 

Hc^ 

Vi Jrjo, 206 


Horse 

Ackromobacler, 425, 426 
Baclerium, 642, SlO 
Bacillus, 733, 734 , 738, 749, 7ti 
Caduceus, 819 
Chondrococcus, 

Clostridium, 783, 799, 810, 813, 814, 
815, 821 ^ ^ 

PloiJobacUrium, 441 , 442, 822 


Myxocccctcs, 1042 
Podanffium, 1035 
Sorangium, 1023 


Sfrepiococcui, 337 
Liquid 

Sarctnfl, 290, 291 
Spirillum, 216 
Vibno, 204, 206 


ilfi/cobacfertum, 890 
^fpc(K0ccus, 1042 
Podanffturn, 1035 
Mouse, field 

Chondrococcus, 1045 


Muskrat 

Anffiococeus, 1048 


Parrot 

Mipagawanella, 1117 


Chondrococcus, 1045, IWfi 
’hondrompees, 103S 
feliltangium, 1034 


Methanobacleriwn, 646 
Mpzococcus, 1042, 1044 
Podanffium, 1035 
Polpangium, 1026, 1027, 1030, 1031 
Sorangium, 1022, 1023 
Spnangium, 1033 
Robin 

Bacillus, 756 
Stable 

Bacillus, 631 
Stoat (Ermine) 

Streplococcus, 323 


Mice 
Blind gut 
FusiformU, 6S3 
Blood 

Bacillus, 647 
Bemophilus, 689 
5piroc5aeta, 1068 
,5pirt7Jum, 215 
Erythrocytes 
Dwarf mice 
Bperythrosoon, 1113 
Erythrocytes 
Multimammate mice 
Orahamella, 1110 
Erythrocytes 
Peruvian mice 
Grahamella, HU 
Erythrocytes 
White mice 

Eperplkrosoon,lll2 

IlaemobaTlontUa, 1105, U06 

°'SL, 816, 817, 875,876, 
Clostridium, 820, 826 
ErysipclothriX, 411 
Haemohartonella, U^ 

pasteurella, 549, 550, 55 
Salmonella, 503 
Lungs 

Hemophilus, 589 

Miyagavanella, lUS 
Spleen 

Hemophlus, 689 
Mice, Diseases of 
An^h^a^: 

Bacillus, 720 
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Mice, Diseases of (conhnufiO 
BronchopncuKionia 
MiyngawantUa, 1118 
Cancerous ulcers 
5ptrocfcaefa, 107-1 
Cl'eesy m&ssea in lun^ 

Corynebacienvm, 390 
Kpiioolic in Japanese waitsing mice 
Bacillus, 751 
Gangrene 
Streplococcui, 342 
Joints, infected of wliite mice 
Cor^neboclert'um, 402 
Mouse typhoid 
Balmonellu, 503 
riague in field mice 
Bacterium, 682 

PJeuropneumonta-likc disease, 1293 
Pneumonitis 
M»yaj«if«n<?lai 1118 
Q (Queensland) fever 
Cwrielfo, 1093 
8cpticem» 

Cdryncfraelcnum, 300 
Seplicmia in vhito mice 
j>l/jipelol5r>x, 300 
Tuberculosis, at lan 
Myeotxieltrtum, 8St 
Tumors, lircaat 
SptTorhatia, JOGS 
Milk and Cream 
Cream 

Botferium, C02 
Leucmt»loc, 3tS 
Microeoceus, 2S0 
Pteudemonai, 08, 700 
Streptocoectm, 337, 330, 3t0, 313 
— , bitter 
Mterocoecug, 2G5 
— . raneid 
.Uco/iprnr*, 4J6 
— < npcninc 
.IcAromoftflclcr, 423 
Mtcforixeue, 274, 2S0 
— , aour 

riaf<j5ac/cr»um, 410 
M.llc 

.1rArf>mrf«ic/er, 421, 433, 425, 427, 
fin 

.Xeujarrttt, 812 
.Icfinomycri, 974 


yteroliacler, 450, 457 
yllcoliffwjes, 416 
Aromabaetllug, 735 
Baetllus, G44, 647, 618, 649, 653. 654, 
660, 6G2, 668,672, 712, 717, 721, 726, 
730,731,733.734,736,737,738,741, 
742, 743, 744, 745, 746, 748, 761. 752, 
763, 755, 767, 75S, 813, 814, 815, 
818. 824 

Baslerium, GOJ, 602, 601, 674, 675, 
679. {>80, 68!, 684, 6S7, 760, 761, 762 
Brucella, 5QI 
Chromobacterium, 694 
CloatTidium, 770, 773, 791, 820, 824 
CorifnsSaclertuin, 390, 400 
Eeckeriehia, 447 

BJaralKjclerium, 435, 440, 442, 611 
GaJaetoeoceus, 250 
Granuldacillui, 824, 826 
Laclobaallvs, 352, 353, 355, 356, 357, 
358, 350, 361, 363, 364 
Eeaecmotloc, 347, 348 
i/icrdaelcrtum, 371 
attcrococcut, 238, 230, WO, 241, 2tS, 
251, 252, 253, 251, 255. 256, 257, 258, 
230, 262, 263, 261, 265, 260, 287, 
268. 273 , 274, 278, 279, 2S0 
.l/pco&acfcrtum, 879 
ParapUelrum, 825 
B/ocomc^acfcnum, 691 
Propionibaclenum, 373 
Feeudornonat, 99, 100, 101, 145, 149, 
179,700 

Bnmna, 290, 292 
Serralia, 4Sl 

Sr/eptococeue, 310, 320, 322, 323, 325, 
320, 327, 328, 331 , 335, 336, 337, 339 , 
312, 3U 
— , curdled 
Vicrococcua, 262 
— , paateurized 

flooWiu. 721, 73«i, 733, 735. 755 
Corpnrbacferivtn, 400 
/yaetobaeillue, 355, 363 
jVirroeoeevt, 255 
Fseudomonaj, 101 
poalcuritcd sV'un 
.V«<Toroec«s, 255 

— -jo'adeieil, Dairy Products 

— , raw 

Coryneheelcrium , 500, 400 
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Milk and Cream (conitnued) 
Milk, red 
SoTcina, 293 
— , skim 
Microeoceus, 237 
— , sterilized 
Bacillus, 748, 750 

Mineral Sources 
Arrowhead, African 
Clostridiumf 786 
Arrowheads, poisoned 
Bacillus, 8K 
Concrete, corrosion, of 
Thiobaeillus, 81 
Coprolite 
Tktohacillus, SO 
Cutting compound 
Pseudomonas, 95 
Iron ore, swamp 
Siderococcus, 835 
Lignite, fossil from 
Wtcrococcus, 26G 
Oil-bearing rocks 
Desul/optbrio, 209 
Oil, lubricating 
Bacillus, 756 
Oil-eonkcd soils 
Bacillus, 063 
Baclerium, 682 
Pseudomonas, 95 
Oil wells 
Dcsul/ovtbrio, 208 
Paint, fresh in greenhouses 
Chromdbacterium, 233 
Hocks 

TAfo5a«ii«3, SO 
Rocks, oil-bearing 
Desuljovihrio, 209 
Microcoezus, 271 
Salt, see Salt 
Salts, Rochelle 
MicTOcoccus, 260 
Tartrate 

SlicToeoccus , 280 
Walls, cellar 
iSpjrocftaeta, 1053 
Walls, damp in cellars 
Baclerium, CSS 
jl/tcroc(WCT«, 255, 277 


Walls, damp ia mines 
Micrococcus, 255 
Walls, wine cellars 
Streplococcus, 340 

Mollusca, Common Names 
Cephalopod 
Pseudomonas, 112 
Fiirto, 202 
Clam, intestine 
Bacterium, 632 
General, crystalline style 
Crisiispira, 1055, 1056, 1057 
Mussel 

Bacillus, 661, 663 
Cristispira, 1055, 1056, 1057 
Vibrio, 203, 207 
Oysters 

813 

Salmonella, 532 
Saprospira, 1054, 1055 
Spirillum, 21$, 217 
crystallirie style 
Crisiispira, 1055, 1056 
Scallop 

Crisiispira, 1056 
Squid, intestine 
BaeUrium, G32 


Mollusca, Scientific Names 
Anodonfo ci/gnea, 1055 

Anodonta mulabtlis, 1055, 1057 
Cardium edule, 203, 207 
Cardium papiltosum, 1056 
Chama app.,105G 
Gaslrochaena dubia, 1056 
htmo spp; 1050 
Vdtigo edulis, 636 
LoUgo pealcii, 632 
Maelra sulcaCaria, 1030 
Muslelus muitelus, 632 
cdtifts, 601, 6G3 
Ostrea eduliSj 1056 
Oi'alipes ocellalus, 632 
Paehalabra rnoestra, 1056 
Pecten jacobaeus, 1030 
PAoladis dacl^fli, G3$ 

Pinna sp., 1074 
RondeleU<i minor, 112 
Saxicava arelica, 1057 
Sepia tp., 634 
Sepida intermedia, 202 
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Mollusca iconlinued) 

Solen eMU, 1057 
Spheroidea maculatxia, 632 
Tapes decussata, 1057 
Tapes laela, 1056 
Venus mercenaria, 632 
Venus (Meretrix) castra, 1056, 1057 
Mud 

Aered/acteT, C92 
Amoebacler^ $49, 850 
Bacillus, 728, 741, 745, 814, 81fi 
Chitia-digeating bacteria, 632 
Chlordbium, 870 
Chlorochmtalium, 873 
Clatltrocv^bs, 872 

Clostridium, 793, 795, 803, 820, 824, 
825 

Cylindrogltsea, 874 
LamproeysUs, &)S 
Methanaoxus, 218 
Mierocoecus, 2^, 275 
Pelocliremstjuffi, 856 
Pelodielyon, 871, 872 
Pseudomonas, COS 
lihabdomonas, 851, 855 
Bhodopseudomonas, gC4, 865, 8G6 
Bbodol fleet, 855 
Saretfta, 2S6, ffl7 
rfiiobacillus,78,70, 81 
Tfiioeapaa, 815 
Thiccystis, 817 
Tfixoilietyon, 816 
riu'opedio, 8I3 * 

Tfiiopdlyeoccus, 850 
fAiojarana, 813 
Thiosptrillum, 831, 852, 853 
Tfitolheee, 810 

blacl: (freab, bnckisband tatt water ) 
Sfethnnocoeeus, 2fS 
Streplocoeeus, 337 
Vr^aetertum, 601 
— , canal 

J/elAaneii(3Ct<r»ii'n, GIO 
— , roQtaining suHur 
Aefiromalium, 090 
AetinOmycts, 973 
.l/a<rcmon<ii, 1001 
Tfiioploca, 001 
Tfiiosptra, 702 
curativt 


Spirillum, 212 
Mud, lake 
Beptothrix, 9S6 
J/icrtwnonojpora, 979 
Mad, mariae 
Aehromatium, 999 
Achromobacter, 418, 410, 421, 425 
,4c/iflomvce#, 970, 972, 974 
Bacillus, 658, 6C0, 661, 736, 741, 743, 
745, 748, 750, 818 
Bacterium, 632 
Clostridium, 795, 820, 821 
Desul/ortbrio, 208 
Diploeoecus, 094 
Flavdiaeterium, 430, 431, 432 
ilethanobaeUTtum, 646 
iiteroeoceus, 696 
Pseudomonas, 1C8, 697, 69S, 609 
Spirochaela, 1053 
Thioptoca, 094 
Vitrle, 703 

Muddy bottom, bnekisb waters 
Spinllum, 215 
Muddy water 
BaeteriuTn, CSS 
OU, see Mineral Sources 
Peat 

,4rtinom^M, 9C9, 074 
Chromobacterium, 234 
Uydtogenomonas, 78 
Thiobanllus, 81 

Petroleum, see Mineral Sources 
Pigs, ecc Hogs 
Phosphorescent Dacteria 
,lcArO»»?€>bncler, 631 
Itacitlua, C3I> 

OaeteriuM, E33, 65J, C35 
Pteudommos, 111, 112, 147 
jTarctna, 037 
I'iSne, 203 

Phosphorescent Materials 
Ampliipod, dead, 111 
rreah water ebrirop, 636 
Ccn*‘ral, 702, 703 
Luminous ccphalopod, 112, 202 
Luminous cuttle fish, C3( 

Luminous e<iuid, G3C 

Luminous CsL, CW, 63J, 635 , 636, 637 
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Plant Disease Attacking 
Acer macrophUum, II3 
Acer «pp., 113, 165 
Aescw^us turdtnala, 165 
Affaricuj campesina, 123, 129 
Affropt/r(m repcns, 116 
Agropyron smitkii, 395 
Aleuritia fordt, 131 
Allium ccpa, 136, H6, 710 
Amarantftus spp., 178 

Ar«c>rpfeo/»AoWi<a knojae, 171 

Ancnaa comoaw, 127, 128 

Ananaa snU'pua, 472 

Antirrln'jium 167 

Aptum j^rai'coiens, 122 

ArctiVm lappa, 1C8 

Aster chincnsis, 477, 73S 

Astragalus «p., 139 

Ai'ena Sfllicn, 113, 116 

Afcna 8pp., 102, 163 

Begonia spp., 165 

Berberis Ihunbergerit, 116 

i?er6e«« vulgana, 116, 165 

Beta vulgaris, Hi, 4CS, 478, 613, 639, 663 

Bou’lesia seplentnonaUs, 125 

Brassica rapa, 130 

Bromus inemis, 116 

Calendula ojjicmahs, 133 

Canna tndica, 171 

Capsicum annum, 164, 740 

Capsicum spp , 120 

Carnegica giganlea, 468 

Castanea spp , 138 

Chaelochloa lutescens, 142 

CicAmum tntybus, 125, 134 

Cickorium app., 133, 134 

Cissus japonica, 134 

Citrus spp., 15G, 178 

Cojfca arabica, 639 

Corchorus capsularis, 164 

CoTijlus cdurna, 139 

Corylus, spp., 167 

Cucumts sativus, 117 

Curcurbttaceae, 458 

Cumtnum app,, 121 

DacfyJts glomerata, 394 

Dahlia sp , 473 

Daucus caroia, 136 

Daucus carota var. sattva, 166 

Delphinium spp., 115, 134, 696 


Dandre^ium sp., 613 
Dianthua cart/ophrjllus, 137, 143 
DftintAiu sp., 639 
DiV/cn&acAia pida, 157 
Ddiehos lablab, 160 
Dracaena fragrans, 167 
Bdgeworikia chrt/sanika, 478 
ErioholTya japonica, U4 
Erodium leranum, 122 
Euffcnfet lali/olia, 399 
Euphorbia pufeherrtma, 399 
Fraxinus spp., 132 
Gardenia jasminoides, 136, 696 
Geranium spp., 160, 267 
Gladiolus spp., 118, 130, 168, 47S 
Glycine max, 131, 132 
Glycine sp., 160, 161 
Gossypium spp., 160 
(?£U8jipju»i sp., 471, 477, 745 
Gypsophila paniculata, 230 
IJedera helix, 168 
Helianlhits debilis, 141 
JIolcus sorghum, 143, 754 
IJolcw app,, 158 

Ilordeum vulgare, 113, 116, 163, 1^, 7^ 
I/yadnihtis orientaUs, 152 
Ipomoea baiaias, 136, 739 
/m spp , 118, 140, 147, 639 
Juglans spp., 159 
Koelranteria paniculata, 165 
Laduca satiea, 114, 115, 125, 126, 129, 
134, 153, IM, 746 
Laduca saliva -var. angualaia, 168 
Laduca seartofa, 154 
Laihyrys odoratus, 477 
Lens esctdenla, 141 
Lespedeza spp., 159 
Lemslicum o^ciale, 141 
lAgustrum japonicnm, 128 
Lupiniis polyphillus, 169 
hupinus sp , 747 
DycAnts sp., 639 

Lycopersicon escH^eniM^, 145, x , 

757 jje 

Lycopersiem lycoperstcum, nz, 

Mangi/era tndica, 475 
3/antAoius sp., 466 
iJ/onxAaius ulihm'ma, 170 
3fariyni<^ lauisiana, 112 
iJfa«Aj>/atn«ina» 15S 
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Plaat Disease Attacking (continued) 
Maltkiola tneana var. annva, 122 
Medieago eativa, 165, 393 
Medicago tp., 118 
MtlUtia floribunda, 4G6 
Morvi !p , 135 
^[usa safnentum, 140, 169 
Xerinm oleander, 133 
Xieoliana tahacum, 114, 121, 127, 130, 
138, 167 

OdontoglosBum dlrosmum, 751 
Olea ep., 132 
Oncidium Irameriani, 145 
Oneidium tp , (MO 
Oryia solii’a, 169 
Panax quinquefolivm, 131 
Pamcum miliaeeitm, 144, 169 
Papaier rhoeas, 1(>5 
Passifiora eduUe, 138 
Pelargonium tpp , 122, 160 
Petoailes japonicua, 142 
Petatiiea tp , 143 

rjjflseolua rvipari*, 119, 127, 131, 160, 
161,747 

Phleum pralente, 703 
Phormium tenaz, 100 
Ptnua kalepentit, &40 
Piper belle, 130 
Pt'sum entii'um, 119, 138, 747 
Pieum entiFum var, nrtenee, 119 
Plantago lancedata, 161 
Polygonum convolvulus, 140 
Populus tpp , 133, 751 
Primula polyanlha, 114, 115 
Primula tpp , 114 
Prolea eynaroides, 170 
Prunus ipp; 133, 153 
Pteudotsuga taxijolia, 231 
Puerar^a btrtula, 110 
Ilhododendron ferrugineum, 039 
Picinue communis, 131, 162 
Posaceae, 465 
Pubut spp , 229 

Saeeharum ofldnarum, 121, 121, 103, 
171, 472, 473, 639, 753 
Paliz alba, 4C7 
Saliz tpp., 141, 740 
Napornna, (2J9 

Seeale cereale, 110, 1C3, 16S, 740 
.‘^«'*(ipnur»i, 753 
AVtaria ila/jfa, 126 


i8o;afflax, 131, 132 

iSTolanum luierosum, 129, 138, 757 

Slizolobium deeringianium, 135 

Taraxacum kok-sagh:, 179 

Thea sinenstt, 756 

Triyolttim pralctise, 141 

Tnfoltum tpp , 757 

Trilteum aestivum, 116, 121, 400 

7V*Iicum tp , 162, 163, 740 

Ulmut tp., 142, 472 

I7&urnum spp , 135 

Viera faba, 136, 139 

Vigna atnensis, 703 

Yigna tp , 100 

Vtli* ap., 145, 276, 466, 478, 758 
Vtlis tinifera, 639 
irasAiR^lonia filtfera, 697 
Zea maifs, 472 
Zingtbar oficinale, 171 
Plant Diseases 
Alfalfa 

Leaves of, 165 

Stem and leaves, bronn lesion*, 118 
Vascular pathogen, 393 
Aloes, 758 
.ImoranMua, 178 
Antirrhinum 
Leaf spot, 107 
Apples 

Rltster epot, 69? 
niisicrsand rough bark, 121 
Canker, 6J0 
Mrc blight, 465 
Hairy root of, 229 
Rot of, 141 
Apricots, 153 
Arrow-wood 

AngubiT lent aiwl and atem lesions, 
135 

Ash 

Cankers, 133 
Asparagus lettuce 
licaf spot on, ICS 
Aster, 477 
Aster, Cliitia, 7iS 
Astregulus 
Dtack leaf spot, 139 
lUnanas, C13 
niackrot, 140 
Rlood disease of, 1G9 
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Plant Diseases (conftnued) 
Barberry 

leaves and twigs, 116 
Barley, 116, 740 
Leaf streak, 113 
Leaves and seed of, 162, 163 
Bean 120, 131,160, 161,341 
Blighted leaves and stems, 127 
Halo blight, 119 
Wilt. 399 

Bean, Broad, 136, 139 
Castor oil, 131 
Leaf spot, 162 
Hj'acinth, 160 
Kidney, 747 
Soy, 131, 132, 160, 161 
Spotted, 127 
Velvet 

Leaf spot, 135 
Windsor, 136, 139 
Bedts 

Gall on, 154 
Leaves, 114 
Vascular rot, 144 
Beets, Sugar 
Gall on, 154 
Begonia 
leaf spot, 155 
Betel tdno 
Leaf spot, 130 
Bindweed, Black 
Diseased leaves, 140 
Bird's nest fern 
Leaf blight, 696 
Blackberries, 229 
Bowlesia 

Water-soaked spots of, 125 
Brome-grass 
Water-soaked spots, 116 
Broom corn 
Lesions, 143 
Burdock 

Leaves and petioles of, 168 
Cabbage, 117 
Black rot, 155, 156 
Soft rot, 471, 474 , 477 
Cactus, 613 
Rot, 477 
Calla lily 
Soft rot, 474 


Canna 
Leaves, 17 
Cantaloupes 
Wilt, 468 
Carnations 
Leaves, 640 

Root and stalk disease, 137 
Water-soaked lesions and leaves, 111 
Carrots, 136 
Leaves, 166 
Rot, 468 
Soft ^ot, 471 
Cassava 

Necrotic lesions of leaves, 466 
Wilt disease, 170 
Cauliflower 
Black rot of, 155, 156 
Leaves, 117 
Soft rot, 474 
Celery 
Leaves, 122 
Rot, C39 
Soft rot, 471 
Cherries, 120 
Chestnut 
Canker, 640 

Water-soaked spots on leaves, 138 
Chryeantbemum 
Pasclated growth, S95 
Citrus, 120 
Canker of, 156 
Citrus fruits 
Spot disease, 475 
Clover, 757 
Clover, red 
Root rot, 141 
Corn, Field 
Blight, 457 

Stalk rot, 124, 125, 472 
Cotton, 477 
Angular leaf spot, 160 
Boll rot, 745 
Root rot, 471 
Stem and boll lesions, 16 
Cow peas, 120, 161, 703 
Cricket bat willow 
Watermark disease. 46' 

Cucumber 
I,caves, 117 
Soft rot, 471, 474 
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Plant Diseases {continued) 

Cuciimber {cenftRued) 
wm, 4C8 
Cumin 
Blighted, 121 
Dactyhs ilomerala 
BUmy beads, SIM 
VsbVi& 

Tuber and stem rot, 473 
Delplilruum 

Black spot on kavea, 115 
Douglas fir 
Calls os, 231 
Dill 

Blighted, 121 
Plant 

Soft TOt, 471,474 
Elms, 270 

Dark discoloration of a-ood, 142 
Wet wood, 472 
Cnglish TTslnvii 

Black spot of leaves and nut, 150 
Eus^mia foh/ofia 
Witches’ 'broom, 3M 
Fig 

Blight, &f0 
Filbert trees, 157, m 
rux 

Lc&f stripes, lt3C 
Foxtail, 142 
Frcoch endive 
Uot, 125, 131 
OardcOMS, COO 
General, 80, 341 
I>caf spot, 130 
Geranium 

FasciaUrd grow Ui, 305 
Galls on, ”28. 220, 230, 231 
General, lC7 
I^at spot, ICO 
Giant cactus 
not, ICS 
Ginger 

Sprout rot, 171 
Omseng 

Boot rot. 131,477 
Oladjolus. 115. 4T8 
Gummy Icswcs on leases, ICS 
Tubeni,conn rot, 130 
OrapM, 145, 400, 475, Cy, TS4 
CrapcTiacs, 270 


Craa^, 1^ 

Qarciaat, Turkish 
Leaves and stems of, 139 
Iferoo's hiii 
Leaf spot, 122 
Rorse'radisb, 1C4 
Black rot of, 155, 156 
Hoot rot, 477 
llyaeintb 
Soft rot, 471 
Yellow rat, 152 
Iris. 118, UO, U7 
Bl^Ut on leaves, C39 
Bromj leaf spot, 140 
Soft rot, 177, 471 
Italian millet 
Broim stripe, 120 
Ivy 

Leaves, ICC 
Ivj', Japanese 
Black spot on leaves, 134 
Johnson's grass 
Leaf stripe, 171 
Jute 

Watcr-eoaked to brown spots 
leaves, KM 
Konjac, 171 
Kudau vine 
llalo blight, 119 
Lirkspur 

Bacteria! bhgfit, COC 
not, 131 
Lentils 
Hoot rot, 14! 

Lettuce. 15-1, ISS, 740 
I,eavcs, 114, 115 
Magical lesions, 120 
Itool disease, 120 
itosette dtscsso, 122 
Kot. 125. 131 
Lettuce, wild, 15) 

Lilac. 120 
lily 

Brown spots on bulbs, 477 
Lsquat 
Bud rot, 14t 
Icivage 

Spot on leaves, 141 
Lucerne 
Root rot, 141 
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Plant Diseases (conltnwefO 
Lupine, 161, 747 
Maize, see Corn 
Mango, 475 
Maple 
Leaves, 165 
!Maple, large leaf 
Leaves, 113 
Marigolds, 133 
^lillet 

Leaf stripe, 144 
Leaves, sLeatbs and culms, 169 
Mulberry 
Blight, 135 

• Muabrooms, cultivated 
Brown spots on, 128 
Muakmelon 

Soft rot, 471 
■Wilt, 468 
Nasturtium 
Leaves, lU 
Oats 

Black chaff, 162, 163 
Galls, 133 
Halo spot, 116 
Leaf blight, 110 
Leaf streak, 113 
Olive, 761 

Galls and tubercles, 132, 750 
Onions, 740 
Bulb rut, 136, 146 
Rot, 146 
Soft rot, 471 
Orange 

Canker of, 156 
Orchid, 145, 640, 759 
Papaya, 478 


Paris daisy 
Galls, 228 
Parsnip 

Soft rot, 471, 474 
Passion fruit 
Leaves and fruit, 138 
Peaches, 153 

Blossom blight, 129, 130, 134 


Canker, 640 
Fire blight, 465 


Peas, 747 

Diseased seeds, stems 


and pods, 138 


Peas, field 

Water-soaked lesions, 119 
— , garden 

Water-soaked lesions, 119 
Pelargonium 
Leaf spot, 100 
Peppers, 120 
Leaf wilt, 740 
Soft rot, 471 
Spotted fruit, 164 
Petunia 

Fasciated growth, 395 
Pine 

Galls, 610 
Pineapples 
Brown rot, 473 
Rot, 127, 128 
Plantopo spp. 

Leaves, 161 
Plum 

Cankers, 123 
Plum, Japanese, 153 
Poinsettia , ^ ^ 

Canker of stems and leaf spots, 33? 
Poplar 
CaiikerB, 123 
Galls on branches, 751 

^°Bhck spots on leaves, buds and pcdf, 
165 

Potatoes 

Black leg, 469 , . , ifA 

Black rot of stem and tuber, 

Blight and rot, 312 

Brown rot, 13S 

Dark colored stem, 96S 

Dry rot, 259 

leaves, 757 

Ring rot, 393 

Bot, 129, 133, 293, ICS 

S«b95S, 9CS,909, 9,0,9,1,91- 

or-i 

Soft rot,471,474,4/< 

Tubers, 640 
Primrose 

Leaf spot, 114, 115 
Privet, Japanese, I2S 
Proso millet j K?’ 

Leaves, sheaths and culms. 
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glycerol, dulcitol and mannitol. Starch 
not hydrolyicd. 

Growth in broth plus 5 per cent salt. 
Optimum temperature 19* to 22*C. 
Maximum 34*C. Minimum 10®C. 

Optimum pll 6 8 to 7.0. Minimum 
4.5 to 5 0. 

Facultative anaerobe. 

Source: Isolated from leaf-spot of 
Primula polyantha 

Habitat; Pathogenic on Primula spp. 

72. Pseudomonas vlrldUMda (Drown) 
Holland. (Bacterium tirtdittoidum 
Brown, Jour. Agr. Ilea , 4, 1915, 475; 
Holland, Jour. Bact., 5> 1920, 225; Phyla- 
monos iiridilivida Bcrgey et al , Manual, 
lat cd., 1923, 187 ) From Latin, firtdts, 
green; fividus, blue. 

Bods; 1.0tol.25byl 25 to 3 Omicrons 
Motile with 1 to 3 polar flagella Gram- 
Rcgativo. 

Green fluorescent pigment produced in 
culture. 

GebtiniSlow liquefaction 
Beef agar colonics: Cream wliiie, 
round, smooth, translucent, edges entire 
Broth; Turbid, becomes lime green 
Milk: Alkaline and clears. 

Nitriles not produced from nitrates 
Indole is produced. 

Not lipolytic (Slarr and Burkholder, 
Phylopath., S2, 1912, COI)- 
Acid from glucose and sucrose (Burk* 
holder). 

Crowswcllin 4.5 per cent salt. Grows 
in 7 per cent salt (Burkholder). 

Maximum temperature 31A"C. Mini- 
mum 1 5*C 
Aerobic. 

Source; Isolated from dlsaiscd lettuce 
from I/)uisi.an3. 

Habitat: Pathogenic on lettuce, Lae- 
luea 

73. Pseudomonas delpbloll (Smith) 
Slapp (Bacillus ddphini Smith, 
Sci'^nce, 10, 1901, 117; Bacterium del- 
phinii Brj-an, Jour. Agr. lies., 1921, 
201; Ptapp, in Porauer, Ilanjbucfi dcr 
I’flanxenlrankhcilen, S, 5 AuL, 192S. 100; 


Phylomonaa delphinii Bergoy et al., 
Manual, 3rd ed , 1930, 201.) From 
Latin, delphtn, a dolphin; M.L. Del- 
phinium, a generic name. 

Bods: 0.6 to 0.8 by 1.5 to 2 0 microns. 
Chains present. Motile with 1 to 6 polar 
flagella. Capsules. Gram-negative. 

Greco fluorescent pigment produced in 
culture. 

Gelatin: Liquifled. 

Beef agar slants. Growth thin, smooth, 
shining, transparent, margins entire, 
crystals. Agar becomes dark brown. 

Broth: Turbid in 24 hours with delicate 
pellicle. 

Milk* Becomes alkaline and dears. 

Nitrites not produced from nitrates 

Indole not produced. 

No H*S produced. 

Lipolytic action negative (Starr and 
Burkholder, Phytopath., SS, ID12, COI). 

Acid from glucose, plactosc and 
fructose; slightly acid from sucrose. No 
acid from lactose, maltose, glycerol And 
nunnilol. 

Starch. Hydrolysis feeble. 

Weak growth in broth plus 4 per cent 
salt. 

Optimum pll 0.7 to 7.1. pH range 5.G 

lose 

Optimum temperature 25*C. Maxi- 
mum 30*C. hrinimum 1*C or less. 

Source: Isolated from black spot of 
delphinium. 

llabitat: Pathogenic on delphinium 
causing a black spot in the lca\ cs. 

74. Pseudomonas berberldls (Thorn- 
beny and Anderson) Stapp. (Phyto- 
tnonaa herbenJis Thornberry and Andcr- 
eon. Jour. Agr lies , 43. 1931, 30; Slapp, 
Dot. Bcv., /, 1935, 407, Bacterium ber- 
beridit Burgxvjli, Phytop-athogcnic B-ic- 
lens, Leningrad, 1935, 15.3.) From M.L. 
Derberit, bafbcriy, generic name. 

Bods' 05 to I.O by lA to 2A microns, 
oceurringfingly or in pairs. Motile with 
2 to 4 pelir flagella Capsules present. 

Oram-ntgativc (nurkhoiJ.T); not 
Gram posilis’C a.i staletl in original de- 
scription. 
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PJant Diseases (caniinued) 

Wisteria. 

Canker, 640 
Wisteria, Japanese, 

Gall, 466 

Plant Sources 
.<4fcr* precalorii, 672 
Alepecurus pratensis, 738 
Algae, 218, 366 
Almus spp., 9-14, 968 
Aquatic plants, 672 
Arac/iis Tt^po^osa, 681 
Asparagus infusions, 262 
Aucubo japonicOf 146 
Bark, covered with lichens, 1035 
Bark, decaying, 1012 
Bark, old, 1045 
Bark, poplar, 1026, 1031 
Bark, wet, 1026, 1030 
Barley, 679 

Bean infusions, 218, 262, 20-i, 265, 271, 
273, 277, 760 

Beans, purple discoloration salted, 109 
Beer vrort, 146 
Beet juice, 657 
Beet juice, fermented, 189 
Beets, 825 
Fodder, 100 
Leaves, 752 
Rotting, 250 
Bladderwort, 671 
Boletus eduks, 254 
Brewer’s grain, 744 
Cabbage, 466 , 750 
Cacao beans, 951 
Carrot, slices of, 75S 
Cherry trees, gum, 754 
Cladophora, 1032 
Clematis, stem of, 1042 
Corn, 759, 760, 761, 781, 825 
Grains soaked in water, 148 
Seedlings, 281 
Stalks, 825 
Cotton husks, 222 
Decaying vegetation, 989 
Decomposing leaves, 018 
Digitalis infusions, 262, 263 
Biodea, leaves, 259, 833 
Epiphytes, 833, 834 


Flax, retting, 803 , 807 , 814, 819 %'» 
823, 824 ' 

Flour, 281, 291, 292, 203, 294 
Flour pastes, acidified, 287 
Fodder, 733, 737, 750, 755 
Green, 760, 755 
Fruits, 694 
Fungi, 254, 689 
Fungi, old, 1037 
General, 465, 712, 717 
Grains, 281, 455, 460, 602, 654. 721,751, 
774, 824, 825, 826, 916, 935, 967, 9C8, 
969, 970 

Grains, ground, 733, 736, 751 
Grapes, Spanish dried, 624 
Grapes stored in sawdust, 756 
Grass, 370, 749 , 973 
Green algae, fresh water, 834 
Hay, 602, 734.740, 890, 957 
Chvet, 173 
Healing of, 740 

JJtpeo brosiliemis, 256, 269, 273, 23i, 

m 

Hibitcui, Retting, 2C3, 813, 815,819 
HihUexti, stamens and pistil* of, 25? 
Ipomoea «p., 949, 958 
Jequirity seed, 672 
Kelp, 970 

Kenaf, retting of, 263, 813, 

Latex, 256,200,273,284,416 
Lathyrus spp., 225 
Leaves, 173, 1046 
lad/go plant, 659 
Pitcher plant, 665, 60S 
Sundew, 653 
Legumes, 824 
Lens epp., 225 
Lichens, 1045 
Decaying, 1031 
Litmus solution, 743, 7>f» 


Liverworts, 1020 

Lupine, 226, 656, 657, 66J. 663, 678, ES3 
hlaise, sec Corn 
MspJ© aap, 664 
Slimy, 450 

Msrin/ alsac, 200, 027, M2, CM, W, 
698, 702, 703, 1016 
Aeanthophora spidfera, 703 
Cladopfieropsis «p., 702 
Gracilaria blodsettii, 697 
Oradlaria cortftrtoides, 702, 'W 

Iridata cordata, 629, 630 
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plant Diseases (.continued) 

Protca 

Leaf spot, 170 
Pumpkin 
Wilt, 408 
Radishes 
I«eaf spot, IM 
Rot, 468 

Soft rot, 471, 474 
Raspberries, 229 
Galls on canes, 220 
Rhubarb 
Crown rot, 476 
Rice 

Leaf blight, 169 
Russian dandelion 
Root Tot, 179 
Rutabagas 
Black rot of, 155, 156 
Rye, 740 

Black chaR, 1C2. 163 
I/!af blight, U6 
SaUify 
Soft rot* 474 
Sosatne, 753 

Brown spots on leaves and steens, 22S 
Soft rots, WO 
SoUnaeeous plants 
Brown rot, 137, 133 
Sorghum, 754 
Leaf stripe, 171 
Lesions, 143 
Rot, 7W 

Streak disease of leaves, 153 
Sorgo 

Lcsions, 143 

Squash 
Leaf spot, 15? 

WiU, 4CS 

Stock, flowering, 158 
Vascular disease, 122 
Sugar beet, 114.477,630 
Curly lop, C63 
Rot, m 
Soft rot, C!3 
Sugarcane 

RacierUt gummosis, 163 
Leaf ecftid, C39 
Mottled stripe, 170 
Red stripe, 151 
Perth, 753 


Soft rot, 472, 473 
sulk rot* 121.125 
Stiokiog rot, 121 
White stripe, 630 
Soofiower, 141 
Sweet peas, 477 
Fasciated growth, 395 
Sweet potato, 136, 953 

Rot, no 
Tea, 756 
Timothy grass 
Streak disease, 703 
Tobacco. 167, 47? 

Angular leaf spot, 114 
Black rust, 12t 
Brown rot, 137, 138 
Cbfbr rot, 477 
Faseiated growth, 395 
Leaf spot, 127.477, 639 
Rusty spot on leaves, 186 
Wildfire, 121 
Tomatoes, 747, 757 
BaeUtia) canker, 394 
Diossom end rot, 477 
Brown rot, 13$ 

Leaves, 113 
Rot, 4C8, WD 
Soft rot, 471,474 
SpoUnd fruits, 164 
Tung oil tree, 131 
Turnips, 136 
Leaf spots, l&f 
Soft rot, 471, 474 
Unicorn plant 
Leaves, 112 
VamlU Vine, 610 
\YalQUt 

Black, spot of leaves and nuts, 150 
Washir^ton palm, 697 
WTieat. 279, C39 
Basal glume rot, 13} 

Bbek chaff of, 162, 163 
Leaf blight, 116 
Slimy heads, 400 
Wheat grass 
Slimy iieacli, 395 
Willow, 746 
Wilted brsneher, HI 
Winter trcwi 

Blaek rot of lent cs and stems, 155 
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J^roforoa, Scientific Nanjcs 
Descoit'na spp., 583 
Dtvezzovina hilH, 1075 
Euglena desss, 1121 

Lophomonas striata, 69-1 
Pararnoecium aurelia, 1122 
Pararnoecium caudaium, 1122 
Pelomyxa polustris, 1123 
Polymasiix Ugeri, 694 
Polymaslix melolonthae, 694 
Trjcljojnonas 6alrac/iorum, 1123 
Triclionj/mpiia cAattontj 1121 
Trichonympha corbulit, 1121 
TricHonymp^o pepiophora, 1121 
Tricfienympha spp , 1121 


Putrefying Materials 
Blood 

Bact‘H«s, 817 

Sfrepfococcua, 340, 341, 343, 

Bones, macerated 
Boclcritim, 683 
Egga, rotten 
BactUus, 657 
Egg white 
Boct ffus, 654 
Fish 

BactKus, 671, 814 
Closlridivm, 821 
luminous 

Bflcteriuwi, 633, 634, 635, 636, 637 
— , Bpoiled semi-dried 
Flauobacterium, 604 
Game birds 
Bacillus, 817 
Clostridium, 796 
Gelatin, spoiled 
Bacillus, 756 
General 

Bacterium, 607, 608, 609, €10 
Psevdtmionas, 97 
Spirillum, 2U, 216, 217 
Streptococcus, SSO 
IJam, sour 
Clostridium, 784 


Infusions 
Boa'llus, 816 

Manure, see Manure (Dung) 


Rfeat 

Bacillus, 813,816,818,825 
Clostridium, 788 , 796, 800, 821, 


Diplococcus, 309 
JIftcrococcus, 236 
Proteus, 488, 489 
Btsfeffa, 576 
Meat infuaions 
Aftcrococciis, 254 
— , luminous, 633, 635 
Milk 

Bacillus, 824 
Pork, macerated 
(7/ostr»dju«, 783, 802 
Sulfur stinker spoilage, canned good* 
Clostndium, 803 

Babbits 

Blood 

Bacillus, 818 
Bpiroc^acfa, 1069 
Brain 

Plopoboctcrium, 437 
Erythrocytes 
Eperythrozoon, 1113 
Eye, Descemet's membrsce 
BicRcttsio, 1001 
endothelial cells 
Rt'cfcettsio, 1091 
General 

Micrococcus, 271 
Bolmtmello, 513, 514, 521 
Slreptococcui, 33S, 339 
Vetllonella, 304 
Kidney 

Ccrifncbacle/iu/n, 403 
Liver 

Spi’rocAaeta, 1065 
Lungs 

Bacillus, 547 
Mouth cavity 
VeiUonella, 303 
Nasal mucosa 
Zuberella, 578 
Not pathogenic for 
Johno’s disease 

Mycobaefertum, 8S1 

Tuberculosis, amphibian 
Afycoiiacfcrium, 885 
Tuberculosis, bovine 
MycobacCerium, 879 
Tuberculosis, human 
Mycobacterium, S7S 
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Piaat Sources CeontTnuci?) 
i\f&rino aJgae {coniinue^ 

Lavrcncia poitei, 702 
A'erct’cysJfs luetteano, 629, 630 
Odonlhaha kamiKhalica, 62S 
PoTphyra pgr/erafa, 630 
Marine phytoplant-loQ, 421, “03 
Mcadou- phuts, 749 
Meal, cotton seetl, 6S9 
Medtcaeic zpp., 227 
tpp., 227 
Meloa rind, 1037 
3fyrieo, 972 
Nodules on trots of 
Alfalfa, 227 
Gcana, 225 
Clover, 226. 489 
Coffee, 639 
Tox grass, 738 

legumes. 650, 630. 657, 061, 683, 678. 

CS9 

Gestjb, 225 
Lupicc.TSO 
Pea, 225 
Soybeans, 226 
Sncct cloter, 227 
Vetch, 225 
.Vvfflp?ia<a, 833 
OrxBgcs, 825 
OmifAopus ipp , 23C 
Pararubbef tree, 416 
Parasitic on lichens, 1035 
Peanut plant, CSl , C90 
Peas, 751 
r<?arponiufti, 167 
Pcrsifnnwjw, dned, 679, 691 
PAaseofus ipp , 225 
P»nc bark, 677 
Pbnt dost. SS9 
Poison ivy, 279 
Poison on arroirhcads, S26 
Poplar trees, bark, 259, 272 
P<?iamoffetin notanj, S5-1 
Potatoes, 261,269, 751,525 
Internal rust spots, 9S 
Hottcn.191. 738,1074 
/fAu» tpp , 279 
Uice, 825 
Hulls, 232 
Paddies, C76 

Hoot nodules, see Nodules on legumes, 
etc 


Soots of alder, 944, 98S 
Soots of 3!yrica, 972 
Sottbg vegetaWes, 651 
Sotting wood, 146, 211 
Subber tree, latex of, 256, 260, 273, 284 
jSdgitfan'a, 833 
Sofrinta, 833 
Sauerkmut, 146 
Sawdust, 210, 211 
Seaweed, see Marine Algae 
Rotting, CSO 

Seeds, germinating, 67S, 679 
Serradella app., 226 
Snakeroot infusions, 263 
Soja mas (Glyeine mo*), 226, 292 
Go^hum, 253 
Soybean mash, 292 
Sphagnum moss, 344 
SptVojyra Ip., 834 
Straw, 271, 602, 935, 9S0 
Old, 1037 
Strawberries, 423 
Sugar beet, 748 
Sugarcane, toots, 825 
Surfaces, 484 
Timothy grass, 890 

Tobacco, 674 , 677, CSO, C82, 683, 685, 
686, 657. COO. COl 
Tomato juice, 713 
Rotted, 49l 
Tri/divm app., 22C 
rnjrmeffa app , 227 
4/frte«ferta MiJpan'i, 671 
Vegetable hbers, dieintegmting, 210 
Vegetable infu^tons, 147, US, 277, 278, 
2S0 

Viefo tpp., 225 
Waicraiclon, decayed, 74S 
Wheat bran, 2S7 
Wood, old, 1037 

Rotting, 723. 736, 745, 747, 758. 1037 
Wet, 1026, 1030 
Yeast mash, 146 
Ztnter marfno, 1002 

Poultry Dlseaaes, see Birds 

Protozoa, Conjmoa Names 
FfagelUte cctoparasila 
Cuaifomit, CS3 
Trcponen<i, 1075 
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Rats (conlinuetl) 

Erythrocytes 
GrahameUa, 1110 
Ilaemobadonella, 1107, llOS 
— , albino 

IlaemobarlimeUa, 1103 
—> jumping 

GrahameUa, 1110 
— , marsupial 

//acmobarloncHa, llOS • 

— , white 

JlacmdiaTlontUa, 1100 
Fccea 

SalmoncWa, 501, 612, 631 
General, gray rats 
Leptospira, 1078 
Intestine 

Ca(enabae(eritm, 308 
, white rata 

Corynebactmum, ■403, 401 
Kidneys 
Leptospira, 1077 
IsTg^ intestine 
Jlistella, 507 
Middle car 

Coccobaciliary bodies of Nelson, 
1204 

Net pathogenic for 
Tuberculosis, amphibian 
iJ/ycoiiocteriam, 8S5 
Preputial glands 
Myccbaclcriwn, 891 
Red blood colls, see Erythrocytes 
Stomach 
Spirillum, 218 
Urine 

Leptospira, 1077 
Rats, Diseases of 
Brucellosis 
Bruceiia, 563 
Endemic disease of 
Mycdiacteriwn, SS3 
Epizootic among white rats 
iUtcrocoecMs, 201 
General 

Actinomyces, 972 
Bactffus, 665 
Clostridium, 779 
"Nocardia, 922 
Pjewdomonas, 89 


Glanders 
ilfaifeomj/ecs, 556 
Hemorrhagic septicemia 
Patleurella, 548, 519, 550, 55J 
Hepatized lung 
Bacterium, 402 

Leprosy * 

iiri/co6acfertum, S82 
Melioidosis 
^fallecmyees, 556 
Nodular lesions, Madagascar rat 
Actinomyces, 917 
Plague 
Baallua, 663 
Pasfeurcho, 549 

PleuropnourDonia-like disease, 1292 
Thyroid infection 
Sacleriuri, 402 


Reptiles, Common Names 
Bon constrictor 
i^fvcobacterium, SS5 
Chucka walla 
Saciertum, 461 , 462 
Gila monster 
Psctirfonionas, 92 
Serrolia, 462 
Homed lizards 
Pseudomonas, 02 
Serraita, 462 
Lizards 

Actinomyces, 971 
PaTicmeOa, 1108 
Jlfycobacien'um, 833, 884, 8S5 
Pseudomonas, 92 
Treponema, 1076 
— , gekkonid 
Serratia, 462 
— inguanid 
Serratia, 462 
Python 

Afycobacleriurn, 885 


Stakes 

ifycobaclenum, SS6 

5af»ioneffa, 503, 5iS, 524, 5-6, 6- 
Serralia, 462 
Snakes, brown 
Serratia, 462 


Serratia, 462 
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Tuberculosis, piscine 
MyciAacfeTivm, 853, SS4 
Tuberculosis, snake 
iIXyeo&aeiertum, 886 
Red blood cells, see Erythrocytes 
Stomach contents 
-Aetinomyees, D74 
Vjscera 
Bacillus, 818 
Rabbits, Diseases of 
Abscess, hver 
Aeroftaefer, 456 
Abscesses, skin 
Hemophilus, 886 
Nttsseria, 301 
Aetinomycoais 
Actinomyca, OSS 
Anthm^ 

flan«wa.6C3, 720 
Streptococcus, 33S 
Dlood of diseased rabbits 
Cfostridjum, 820 
ilicrocoecus, 272 
Drucclloiis 

iJrucelld, £C1, 5C2, 563 
Conjunctival folliculosis 
tiosuehta, 504 
Cornea, diseased 
ilficrflcoccws, 251 

Diphtheritic inOammatiQn of intestioo 
Corynebactenum, 402 
Endometritis 
Leplolhnx, 3GG 
Epizootic 
Bacillus, C53 
Daclenum, 6S1 
.1/jer«occ«S, 2G1 
Erj-sipclas of car 
Baetllus, C55 
GLindcrs 

Malleomyces, 535, 656 
ILsetnobarloacllosls 
//acmofiOrtOTflla, 1101 
llcmorrlrtgic frpticemia 
fitzfcwrflffl, SJT, 510, 550, 651, 652 
infections 
Afhnwnyeez, 02S 
Cvrimtbadenum, 403 
•Yocardia, Oil 
^trrpfoeocoi*, 330 


Lesions, genitoperiaeal region 
Treponema, 1073 
Xdsteriosis 
LuUria, 400 
Lang plague 
Baelenvm, 552 
Meltoidosis 
Jlfaf/eomvcee, 556 
Metritis 

^Ofynebcefertum, 401 
Kecrosls of liver 
LisUrta, 4QD 
Necrotic lesions 
CltBtritftum, 820 
Pleuntis 
Leplothnz, 3CG 
Pleuropericarditis 
Klebsiella, 4SD 
Pneumonia 
RoctKiw, 647 
Pus, sti&kisg 
BaeUrium, 635 
RabieS'hke disease 
Bacillus, 663 
Septicemia 
Mierocoeevs, 251 
fifrcptoecccus, 317, SIC 
Spirochetosis 
Treponemo, 1073 
Suppuration 
LepMhrix, 306 
Syphilis 

Trepimcnia, 1071, 1076 
Tuberculosis, avian 
blyeobacierixm, 831 
Tuberculosis, human 
H/pcohocteriion, 870 
Tympanitis 
Bacillus, 818 
TympaniUs in juung 
Daallus, 757 
Rats 
Blood 

Beptospira, 1077 
•Spinllum, 215 
— , albino rats 
UatmchaHcnelUt, 1101 
— , dcKrt rata 
Cra^omrffa, nOO 
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Salt and Salted Materials (continued) 
Salted codfish, reddened 
Bacillus, 667, 742 
Flavdbacterium, 442 
Micrococcus, 269 
Fscucfomonas, 310 
Salted fish 
Bacillus, 65S 

, red spoilage 

Pseudomonas, 110 
Salted hides 
Pseudomonas, 110 
Salted intestines (Wiener skins) 
Telracoccus, 2S4 

Salted sardines, anchovies, etc. 

Vibrio, 204 
Salt ponds, red 
Pseudomonas, 110 
Sait waters, also see Sea Water 
tSpirfWuw, 212 
Solar salt 
Fseudomonos, 110 
liistella, 570 
Sarcina, 289 
Sal> Seas and Lakes 
Dead Sea 

Flavobacterium, 441, 442 
Ilalobacterium, 234 
147 

India 

Pseudomonas, UO 
Liman, near Odessa 
l!7roiiac/er»um, 691 
Russia 

Thiobaetllus, 81 
Sand, see Soils 

Sauerkraut, eee Fennentiag and Fer- 
mented Materials 
Sea Water 
Aceiobacler, 692 

Aehromobacter, 419, 421, 423, 424, 425, 
634 

Baallus, 653, 658, 660, 661, 662, 667, 
741,743, 746, 750,764,818 
Bacterium, 606, 625, 626, 627, 632, 6», 
635, 642, 673, 674 , 675, 677, 678, CSO, 
CSl, 683, 6S6 

Fac/er<ttdes, 666 
Beggiatoa, 991, 902, 993 


CAfomah'um, 857, 858 
Clostridium, 820 
Cylopkaga, 1014, 3015 
Dcsul/otdbrio, 2(® 

Flap^acierium, 429, 430, 431, 432, 435, 
438, 439, 441, 631 
Leptospira, 1079 

iUerococcus, 240, 246, 251, 255, 262. 
263,267,268,271,695,696 

Mierosptra, 202 
Phoiobacierium, 036, 637 
Pseudomonas, 107, 108, 110, 111, 132, 
175, 697, 69S, 099, 700 
Sarcina, 701 
Serralia, 4S4 
Spirillum, 217 
Spirockaela, 1052, 1053, 1051 
Streptococcus, 330 
Thi^acillus, 79, 81 
Thiopedia, W3 
Thiospira, 212, 702 
Thiothrix, 990 
Thiouutum, 1000 
Urobacterium, 691 
Vibrio, 200, 205, 703 


Sea Waters 
Ambergris 
Spinlhm, 217 
Bottom sediments 
Bacterium, 627 
Flav(^aclcrium, 631 
Brine, red 
Pseudomonas, 110 
(Sareina, 289 

Containing rotting scaaceda 
Aehromalium, 999 
Beggiatoa, 991, 992 
Thiothrix, 990 
Thiowlum, ICOO 


lerai 

'setidomonas, 175 
bor at Kiel 
pirochasla, 1053 
e precipitation 
eeudomonas, lOS 
ine bottom deposits 

arffta, m M, 7SS, 

'icrocoeeua,C95 

..udennmoa, 697, 698. 699,700, 791 

trcina, 701 
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Reptiles (conlinuci) 

Tortoise 
Bartonella, 1108 
Turtle 

Wycobacferium, 885, 887, 891 
— , musk 
5crratia, 462 
Reptiles, Diseases of 
General 

Salmonella, 513, 514, 519 
5'crrali'a, 462 

Lizards, contagious disease 
Scrratia, 462 
— , tumors 
Bacterium, 461 
Strratia, 462 
Snakes, blood 
Spirochaela, 1070 
— , tuberculosis 
jl/ycobacJerium, 886 
— , typbojd'liko infection 
Rseudomoniu, 700 
Turtles, tuberculosis 
Mycobaelerium, 885, 887, 891 
Reptiles, Scientific Names 
Anofts carobnensis, 4C2 
^Inefi's equctini, 462 
DranUeui rtllalus, 462 
Coluber ealcni/er, 885 
/icrnidacfpliM broolit,462 
Ixieerla <p , 971 
Lacerltlia sp., UOS 
Python tnolunta, SS5 
Sauronolus torius, 461 
Nfcrnollioen* oriorotus, 462 
.Sforeno Jrloyi, 462 
Tarenlola maurtlantco, 462 
Tasaxerus crpopi, 974 
Tetludo gracca, 1108, llll 
7’liamnt»pb«* hulert, 462 
Thamnophts sirtahs, SSG 
Tropulonolue etoialui, 1070 
Tropiduru* porunonuj, llOS 
Retting. Kkvx 
/{flril/ii#, 722, 814 
Barterium, gI9 
ClosJndfum, 803, 807, S3I 
OranuldMcUr, R22, 821 
i’/rcln'diuw, 823, 824 


Retting, Hemp 
Bacterium, 681 
Plectridium, 824 

Retting, Kenaf (Jhbiscue) 

Bacillus, 813, 815 
Clostridium, 819 
Lislerella, 409 
ilftcrococeus, 263 

River Water 

Badltus, et4. 652, 654 , 655, 658, 659, 
667, 693, 741, 815 
Baclenum, 601 
CAromobactcriwm, 233, 234 
Closlrtdtum, 824 
Ftacobaclerium, 433, 611 
Leptolknx, 9SG 
,1/icrococcffS, 270, 273, 275 
Pseudomonae, 03, 149, 697 
Saprosjnra, 1055 
Serroffo, 484, 485 
Sptrochaeta, 1053, 1054 
Tfiiei>aciUus, 79, 81 
l/rebaci(tus, 691 
rtbrio, 196, 203 
Zitberella, 577 

Rivet Water, Name of River 
Elbe River, 203 

Gmnta River, CambridRe, 1033, 1054, 
1055 

llUnois River, 484 

Mississippi River, 484, 485, 601, 644 

Ohio River, 601 

lUiinc Ri\cr, 273, 433 

Schuylbll River, 93, 270, 275, 677, 693 

Seine River, 824 

Spree River, 106 , 654. 697, 9SG 

Znoaitz liiwr, ChcmniU, Gil 

Salt and Salted Materials 
ChromohaeUnum, 234 
Clostridium, 784 
rseudomonas, 100, 110 
Brines ' 

Bocilfus, 648, 658 
Dtsulfoctbria, 20S 
/’seudOTTicmas, 109, 110, 147 
Sorcina, 28^^ 

I'ibno, 702 
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Sheep (continued) 

Nasal secretions 
Streptococcus, 33S 
Pancreas 
Slrepiocoecus, 338 
Red blood cells, sec Erythrocytes 
Stomach 

Streplococcva, 338 
Stomach contents 
Bacterium, 681 
Sheep, Diseases of 
Abortion 
Brucella, S61 
SalmcrecWa, 506 
Agalactia 
Anulomyces, 1202 
Anthrax 
Ractiitte, 720 
Black leg 
Ciostrtdntrn, 773 
Braxy 

Bacillus, 825 
CltcUng disease 
Brysipeloihrix, 409 
Diarrhoea 
RactKtw, 826 
Diseased lambs 
Bacillus, 648 
Enterotoxcmia 
Bo«Hiis,826 
Eperythrozoonosis 
Eperylhrozoon, lUl 
Foot TOt 
Actinomyces, 917 
Spirochaeia, 1074 
Treponema, 1076 
Gangrenous mastitis 
Aficrococcus, 267 
Glanders 
Afclleomyces, 655 
. Ileartwater 
Ctnrdrt’a, 1091 
Hemorrhagic septicemia 
Pasteurclla, 649, 554 
Infections 

Corynebacterium, 402 
Rickettsia, 1095 
Streptococcus, 342 
Infectious mastitis 
RasfeureWa, 554 


Keratitis 
Colesiofa, 1119 
licsions 

/ictmmnyccs, 916 
Listeriosis 
Ltsferm, 409 
Lymphadenitis, caseoug 
Corynebaclcrium, 389 
Mastitis 

Streptococcus, 340 
Necrotic areas in kidney 
Corynebaefertum, SS9 
Ophthalmia, infectious 
Colesiola, 1120 
Pleuropneumonia, bovine 
Asterococciis, 1292 
Pneumonia 
PostcureIJa, 540 

Purulent infections, urimry treet 
Corynebacterium, 380 
Pyorrhoea 
Leptothrix, 360 
Sheep pox pustules 
Streptococcus, S45 
Struck 
BoctlJus, 826 
Tuberculosis, bovine 
Myccboelerium, 879 

Shellfish, seeMoUusca 
Snow 

Raetttus, 735 
Baeterfum, 760 
— , melting of glacis! 

Psciidomonae, 145 
— , reel 

Pseudomonas, 14S 


chromebaettr, 419, 423, 42J, 4^i 

ctinwnycMi 9CS, 969, 970, 9 i ■*’ 

973. 074 

erdbacter, 456 

prebaclertum, 330 

leallgenes, 416 

npiococcus, 10-48 

rcbonyium, 1019 

tc4obacltr, 220, 221 

jofoin<moe, 223 . 

.c-ita.oK, 

656, C60, 662, 063, 664, CA>, 066, 
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Sea Waters {continued) 

Marine bottom deposits (continued) 
Thiospira, 702 
yj&no, 703 

Marine mud, see Mud, Marine 
Marino phytoplankton 
Bacillus, 743 
Vibrio, 703 
Mussel beds 
Desulfovibrio, 207 
Submerged surfaces 
Bocterium, 606, 607 
Flavobacterium, 631 
Mtcroeoccus, 696 
Pseudomonas, 697, 699, 700 
Sulfur waters 

Begoiatoa, 991, 992, 993 
Thtopedia, 843 
rAiotArfi, 990 
Tropical waters 
Pseudomonas, lOS 

Sea Waters. Geographical Diatribution 
Arctic Ocean, 203, 354, 255 
Australia, Elizabeth’s Bay, 634 
Baltic Sea, 636 
Barents Sea, 423 

CalifomLa Coast, 410, 421, 430, 431, 
432, COO, 

Denmark, Coast of, 217 
Kiel, Ilarbor at, 4^, 1033 
Naples, GuU of, 425, 745, 74S 
North Pacific Coast, 170 
Norwegian Coast, 200, 626 
Pacific Coast, U. B A. 107 
Scotland, Cout of, 741 
West Indies, 112 

Woods Hole, Massachusetts, 111, 060, 
661,750 
Sewage 

Achromobacter, 420, 427 
Daallus, 651, 667, 670, 729, 730, 735, 
813, 811, 816, 817, 833 
Baefcritim, CIO, 675, 6S5, 687, CSS 
CloefnJiufn, 7SS, 791,812 
Dfsul/oribrio, 203 
BicArrieMa, 452 
JfrfAonobacteriuw, 616 
ifieroipiTa, 202, 203 
A’itfobactrr, 75 
A'itroevstu, 76 


Nttrosogloea, 73, 74 
Pseudomonas, 89, 90, 91 
Salmonella, 529 
Sareina, 287 
Spirillum, 203 
Tkidbaeillus, 79 
Urchaetllus, 691 
Vibrio, 203, 204 
Dnuna of slaughter houses 
Bacillus, 825 
Filterable bodies, 1294 
Sewage Deposits 
Sltme 

Achromobacter, 423 
Bacterium, 610, 615 
Sludge, activated 
NUrocystis, 75 
Nitrosoeystis, 73 
Nilrosogloea, 73, 74 
NilrosospxTO, 71 
Pseudomonas, 81, 150 
Vibrio, 702 
Sludge, fermenting 
Barcina, 287 
Sewage Effluents 
Achromt^aeter, 410, 420 
CkromoboeleTium, 233 
Kitroeystis, 75 
Sewage Plants 
Filter beds 
Micrococcus, 269 
Pseudomonas, 91 
SettUng baein 
Clonothrix, 9S3 
Sheep 
Blood 

AicJletlria. 1097 
Spiroehaeta, 1068 
Bronchi 

f/emopAilus, 6S9 

Corneal or conjunctival discharges 
Colesiola, 1120 
Erythrocytes 
BperytAroioon, 1112 
General 

Balmonslla, 502, 509, 628 
Intestine 
Bacillus, 815 
Bacterium, 690 
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MANUAL OF DETEIWHNAMVE BACTEUIOLOGV 


Green fluorescent pigment produced in 
culture (Burkholder). 

Gelatin: Not liquefied 

Glucose agar slants: Gror\’th moder- 
ate, filiform at first, later beaded, raised, 
smooth, white. Butyrous in consistency. 

Milk: Becomes alkaline. No other 
change. 

Nitrites not produced from nitrates. 

Indole not produced. 

No HjS produced. 

Not lipolytic (Starr and Burkholder, 
Phytopath., Sf, 1942, 601). 

Acid from glucose, galactose, and 
sucrose. Maltose and rhamnosc not 
utilized (Burkholder). 

No gas from carbohydrates 

Starch not hydrolyzed. 

Optimum temperature 18“C. Maxi- 
mum 30®C. Minimum 7’C. 

Aerobic. 

Sources: Kepeated isolations from 
leaves and tn-igs of barberry. 

Habitat : Pathogoiuc on barberry, Ber- 
bens thxinherqerxi and B. vulgaris. 

75. Pseudomonas coronafaclens (Elli- 
ott) Stapp. {Baclerium coronafactens 
Elliott, Jour. Agr lies , 19, 1920, 153; 
Phytomonas coronafoexens Bergey et al., 
Manual, Ist cd , 1923, 180, Stapp, m 
Sorauer, Handbuch dcr Pflanzenkrank- 
heiten, S, 5 Auf , 1928 , 20 ) From L. 
corona, halo'./ociens, producing, Tcfernng 
to the lesions on oat blades 

Probable synonyms Elliott (Bact. 
Plant Pathogens, 1930, 122) lists as 
synonyms, Bacillus avenae (Russell, 
Johns Hopkins Univ. Thesis, 1892) and 
Bacillus crenae Manns and Pseudomonai 
avenae Manns (Ohio Agr. Exp. Sta. Bui. 
210, 1909, 133; Phytomonas avenae Ber- 
gey et al., Manual, 3rd ed., 1930, 263). 

Rods: 0 C5 by 2.3 microns, occurring 
in chains Motile with polar flagella 
Capsules. Gram-negative. 

Green fluorescent pigment produced in 
culture. 

Gelatin Slow liquefaction. 

Nutrient agar colonics White, becom- 


ing irregularly circular, flat with raised 
mai^gins. 

Broth: Slight turbidity in 24 hours. 
Heavy pellicle formed. 

Milk: Alkaline. A soft curd formed 
followed by clearing. Curd sometimes 
absent. 

Nitrites not produced from nitrates. 

Indole not formed. 

No H-S formed. 

Not lipolytic (Starr and Burkholder, 
Phylopath., S3, 1942, COI). 

Acid but no gas from glucose and su- 
crose. Starch hydrolysis slight. 

Slight growth in broth plus 2 per cent 
salt. 

Optimum temperature 24* to 25®C. 
hfaxiraum 31*C. Minimum 1®C. 

Source: Numerous isolations from 
blighted blades of oats. 

Habitat: Causes a halo spot on oats 
(Arena sattva). Artificial inoculations 
show barley (llordeum vulgare), rye 
(Secale' eereale) and wheat (Trilieum 
aesUvum) to be susceptible. 

75a. Pseudomonas coronafactens var. 
alropurpurea (Reddy and Godkin) Stapp. 
(Bacterium coronafactens var. atropur- 
pureum Reddy and Godkin, Phytopath., 
IS, 1923, 81 ; Stapp, in Sorauer, Handbuch 
dcr Pflanicnkrankheiten, 8, 5 Auf.> 1928, 
39, Phytomonas coronafactens var. atro- 
purpurea Magrou, in Hauduroy et al , 
Diet. d. Bact Path., Paris, 1937, 371.) 
From L afer, black, dark; purpureus, 
purple, referring to the color of the lesion 
on brome grass. 

Distinctive characters: This %’ariety 
differs from Pseudomonas coronafaciens 
in that itinfccts the brome-grass, Bromus 
inermis, where it produces a water soaked 
spot which is dark purple in color. 

Source: Numerous isolations from dis- 
eased brome-grass. 

Habitat: Pathogenic on Bromus 

inermis and Agropyron repens. Has been 
artificially inoculated on ..oats, Avena 
sattva. 
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Soil (continued) 

Bacillus (continued) 

669 . 670 , 671, 672 , 711, 712, 713, 714, 
715, 717, 719, 721, 722, 723, 724, 725, 
726, 728, 729, 730, 731, 732, 733, 734, 
735, 736, 737, 738, 739, 740, 741, 742, 
743, 744, 745, 746, 747, 749, 750, 751, 
752, 753, 751, 755, 756, 757, 758, 813, 
814, 815, 816, 817, 818, 824, 825, 826, 
827 

Bacterium, 76, 407 , 408, 602, 603, 613, 
614, 615, 637, 638, 542 , 613, 673, 674, 
676, 677, 679, 682, 685, 688, 760, 761, 
762 

Daetoderma, 76 
Butyldbacter, 825 
Celljalcieula, 211 

Cell«lomonas, C17, 618, 619, 620, 621, 
622 

Cellnbrio, 210, 211 
C5on(lrocoecu4, 1015, 1016 
Ckoniromyces, 1037, 1033, 1039 
ChromobaeUrdum, 233 
CladolAnx, 983 

ClosirtdiKm, 770, 772, 773, 774, 776, 
778, 770, 781, 782, 783, 784, 785, 78S, 
789, 791, 793, 794, 793, 797, 798, 799, 
800, 801, 802, 809, 810, 811, 8!2, 819, 
820, 821, 824, 825 
CorntUa, 822 

Corynehaeterium, 391, 393, 391, 3%, 
307, 39S, 403, 401, 407, 408 
Cylophaga, 1013, 1014 
Denilrobaelerium, 690, 762 
ZJcaul/on’bno, 208 
Escherichia, 419, 450, 452 
naioboclerium, 429, 430, 430, 433, 440 
CranuWxict If u», 821, 820 
Granuiebacter, S22, 621 
//«W<ri»ia,822 
UydTOQtnomcmas, 77, 78 
JhjphomitTdbium, R37 
/xjf/rfxiwlltj#, 301 

.Uffjli'inffi’um, 10:M 
Mtlhambaelerium, Oil) 

.lf<l5nnoeoffu», 218 
179 

Microhaettrium, 370, 371 
.Micrococeus, 23.8, 2.',1, 2. >5, 270, 271, 
275, 2S1, GOO 
Micrflema, 70 


Miertmonosperra, 979, 980 
Myeebaeterium, 885, 887, 888, 890, 919 
ilycococem, 891 
Myeoplana, 191 
Myxoeoccus, 1042, 1043, 1044 
Nitrobacter, 74, 75, 76 
litlToadbacillus, 690, 762 
Niirosocoeciis, 71 
Nitrosocyslit, 72, 73 
NUrosamonas, 70, 71, 76 
tiilrosospira, 72 
Nitrospira, 72 

Noeardia, 897, 898, 899 , 902, 903, 904, 
905, 906, 908, 913, 914 
Paraeolobaclrum, 460 
Peclj'noliocfer, 823 
Plectridium, 823 
Podangium, 1035 

Pdyangium, 1027, 1028, 1029, 1030, 
1031, 1032 

Proaetinemyets, 923 
Propionibttclerium, 576 
Prataminobacler, 190 
Pteudomonat, 90, 02, 04, 95, 97, OS, 09, 
100, 101, 105, 106, 145, 147, 149, 150, 
174, 178, 177, 179, 60S, 700 
Rhodoeoccus, 275 
SaceAdrobaclenum, 623, 624 
Sardna, 2SC, 287, 288, 203, 294 
Serratia, 481 

Sorangivm, 1022, 1023, 1024 
Sjn'nifum, 215, 216 
Sporoqflophaga, 1018, 1050 
Sfrepfcboetlliu, 823 
Streptococcus, 337, 311, 344 
Slreplomycts, 935, 930, 937, 938, 939, 
910, 911, 912, 913 , 014, 045, 916, 947, 
918, 050, 951, 952, 953, 054, 955, 956, 
957,058 

TWoboriHus, 79, 80, 81 
TAiMptVa, 212 
Ifrcbocillus, 691 

r«5n«>, 199, 200, 201, 203, 201, 205, 206, 
207 
Soils 

Aci<l humus soils 
Slreptomyces, 956 
Adobe soil 
Aclmemifces, 9CS 

Slreptomycc*, 937, 013, 015, 952 95! 
9CS 
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Soils (conJmued) 

Black, SCO Mud 
Pcluanffium, 1025, 1029 
Compost of BoU, sulfur anti rock pbos- 
phato 

Thiobacillus, 79 

ContainiBg incompletely orMizetl suU 
fur compounds 
Thiobacillus, 70 
Containing urine 
MiCT0Coccu9, 23S 
Desert 

Actinomyces, Q72, 973 
Field 

Aeotehocter, 220 
Bacillui, 732 
^rVroiMpjVe, 71 
Filterable bodies, 1201 
Forest 

Bodffua, 6GG, 752 
CeU/olcicvla, 211 
CrWrilrio, 2l0 
Nitr^spffloea, 73 
Garden 

Acltnm^ti, OCO, 970 

CGI, COO, GG3, C72, 739, 743, 
746, 750, 752, 761, 766, 815, S20 
Bactcrtufli, C73, CSS 
<7/09trfdiam, 7SI, 793, 79S, 799, 811, 
820, 825. 820 
Comilio, 823 
t?rflnulo6oe/er. 822 
llydrogentfmtmas, 78 
LactcbacUnum, 3W 
Meifianocoecus, 248 
3Iicrococetu, 270 
Jfff/cobactfrittm, 890 
Pseudomonai, COS 
Sarcina, 2S0, 291 
5ptrtifum, 216 
5/rept£i6(ici/ftiS, 823 
Slrepiomycei, 936, 939, CMS 
l/rdacillus, 691 
Vibrio, 203 
Greenhouse 
Niirocysiis, 75 
Humus 

fJtOitndiuw, 770 
Urobacillus, 691 
Legume 

nhitobium, 225, 226, 227, 230 


Made soils 
Cfado£?iris, 953 
Manured soils 

Clostridium, 776, 778, 783, 822 
Xilroyloeo, 73 

Marine mud, see Hud, njarine 
ftfud, sec Mud 

Oil-scaked soil, sco Mineral Sources 
Orclard 

Slreplmyces, Oil, 951 
Pasture land 
Ilydrogenomonas, 78 
Peat, SCO Peat 
Peat soils 

Ac/j'nCTTijrces, 960, 974 
Podzol (Russian) 

Polyanyiwm, 1029 
Potato fields 
Actinomyces, 971 
Roadside 
Bacillus, 671 
Sand 

Bacillus, C5S 
BacUrium, £S5 
^orctna, 2^ 

— , beach 

Pseudomonas, 697, 693, 700 
Vibno, 702, 703 
— , foraminiferous 
Saprospiro, 1054, 1055 

— , 6C3 

Aceto5actrr, G92 
Boctenum, 627, 632 
Sandy loam 
Streptomyces, 935 
Shore soils 

Chitin digesting bactena, 632 
Sour soils 

Aelinomyees, 971, 973 
Subsoil 

Streptomyces, 953 
Sinimp 

Bacillus, 662, 760 
flavobaelerium, 43S 

XJDSuliiv&ted 

Sacchart^aclerium, 623, 624 


tid sons 

epfomyces, 036, 945, 948, 95!, 95- 
^ble mold 

drogenomonas, 78 
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Solis (continued) 

Vi^in 

CladolMxi 0S3 
Volcanic (Martinique) 

Actinomyces, 069 

Walls, cellar and mine, see Mineral 
Sources 

Soils. Geographic DialiibulloQ of 
Antartic, 72 
Argentina, 807 

Australia, 71, 897, 902, 903, 905,906,913 
Australia, garden soil, 397 
Australia, grass land, 393 , 391, 397, 
403 

Australia, rod soil, 397, 398 
Austria, 77, 728 
Brazil, 71 

California, 176, 397, 614, 615, 619. 620, 
021, 743. 746, 761, 630, 93S, 043, 045. 
918 , 931, 952, 954 
Connecticut, 622, 623 
Cuba, 737,733, 730, 741, 74S, 753, 757 
Ocotnarli, 047 

District o! Columbia, 622, 740 
Ecuador, 71 

Egypt, 713, 737 , 744 , 757 
England, 97, 741. 742 
Europe, 713, 750 
Florida, 762 

France, 70, 71, 72, 73, 897 
Georgia, C23 

Germany, 210, 211, 603, 732, 736, 737, 
73S, 739, 742, 745, 747, 745, 749, 752. 
753, 755, 750, 757, 758 
Great BfiUin, 898, 809, 903, 901, 906. 
913 

llatraii, 93S 
Ifolland, 740, 905 
India, 221 

Italy, 70. C98. 739, 753, 757, 755, S03, 
807 

JvpbQ, 72 
Java, 72 
Jugoslavia, 742 
KentueVy, 623 
Uuiswiw, 174, 017, CIS, 619 
Maine, 617. 023 
Martinique, 9C9 
5tarybnd. 737 
Miseuuri, 174 
Montenegro, 744 


New Hampshire, 619 
New Jersey, 642, 945 
New York, 622, 623, 750 
North Carolina, 742, 762 
Iblestine, 75? 

Poland, 1018, 1019, 1023, 1027, 1030, 
Hai, 1034, 1035, 1037, 1042, 1043 
1644, 1645 

Russia, 70, 658, 102S, 1029, 1030 
Sahara Desert, 337, 341, 819, 820, 821 
South Carolina, 622, 623 
Switzerland, 70 
Tunisia, 72 

United States, 210, 211, 807 
Ul&b, 92, 615, 617, 618, 741 
Virginia, 174, 179, 614 
Wisconsin, 619 

Spring Waters 
At Spalato 
CKromoljaeterium, 233 
At Vrsn}e 
fiortllus. 732 
CoataioJog iron 
Bacillua, 732 
GalliontUa, 831, 832 
NoMmannitWo, 834 
Hot apTiDga 
Bacillua, 760 
Rccleriuin, 081 
CA/omvdorArtr, 9S6 
hlicrococeua, 262, 279 
Spirochaeta, 1053 
StreploeoecxH, 341 
TAiol/actllui, 81 
Thiosphaerion, 859 
Hot auUur eprings 
Bacillua, 656 
JRcrohaeiUua, COO 
i/icrococcua, 253 
Sulfur springs 
Amoebobaeter, 849,850 
Rortllui, 732 
CAIoroAium, 870 
ClathrocMoris, 872 
Lamprocyslit, 818 
Leplotbris, 905 
rflod,clywi,S71,872 
/lAaWimimaj, 854, 855 
Ilhodcilheee, 856 
TAiocapza, 813 
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Spring Waters (continued) 

Sulfur springs (continued) 
Tkiocyslh, 847 
Tkiffdictyofi, S46 
Thiopedia, 843 
Tkiopohjcoccua, 850 
Thiosarcina, S43 
T/iiosptn’iiwin, 851, 852 
Tkiotkece, 846 
Tkiolknx, 989, 990 
Warm springs 
fiaciiius, 756 
Sugar 
Candy 
Bociiius, 756 
Factory 

744 

Afierococcus, 260 
Molasses 
Ciostndtujn, 781 
tactobaeijiuo, 350 
Refineries 
Lampropedia, 844 
Iieuconoatoc, 347, 348 
Nei/skia, 830 
Refining vats, scum 
CCoslridiuin, 808 
Solutions 
C/ostridium, 824 

Sugar (sucrose) solutions, slimy 
BaciHus, 742, 745, 747 
(Jiostn'dium, 762 
Liuctmosloc, 347 , 348 
Mi/iobaciiius, 762 
Strepld>acienum, 702 
Syrup 
^evakio, 830 
Wastes 

Ciostn'dium, 762 
Swamps 

ilcrobaclcr, 602 
Bacterium, 676, 6S5, 686 
Sacchardbaclerium, 623 , 624 
Swamp Soils, see Soils, Swamp 
Swamp Waters, see Waters. Swamp 
Swine, see Hogs 
Tannery Wastes 
Acid dyeing liquor 
BacleHum, 677 


Tap Water 

Bacittus, 484, 647, 648, 649, 659, 651 , 
652. 656, 657, 666, 668, 6C9 , 671, 672, 
723, 738, 740, 742, 744, 747, 74S. 719, 
751, 752, 754, 756, 758 
Bacienum, 457, 605, 613 
fJpphomicrt^ium, 837 
Tjeplospira, 1077 

ifierDcoceus, 255, 256, 257, 258, 282, 
274 , 276 , 277 
Pfidaminciacter, 190 
Psevdemimos, 102, 638 
Sorcina, 200, 291 
Serralia, 481 
rerminosporus, 823 
Vibrio, 203 

Tap Water, PLvee Obtained 
Berlin. 1077 

Chemnitz, 102, 256 , 257, 258, 2612, 274, 
277, 290, 291, iSi, 648, W9, 659, 6Sb 
652, 656, 657, 606, CGS, 669, 671, 672, 
740, 742, 747, 748, 749, 751, 752, 7«. 
758 

Kiel, 698 

I-awrencc, Miss., 723 
Lettmeritz, 5». 250, 202, 2TC, 2T?,«?, 
«7, 657, 738 , 7-)0, 71), 752, 75) 

Ohio, 756 
Minneapolis, 823 
Pll'mouth, England, 4S1 
Rowe, 613 
Rotterdam, 202 

Urine 

iJficrococcus, 238 , 247, 2C0, 260, 

269, 279, 280 
Pcdiococctu, 250 

Vegetable Sources, see Plant Sources 

Viruses, Animal Hosts of 
Agouti, 1265 
Akos boscai, 1253 
Anas plalyrhyncha, 1251, 12^3 
AuatWae, 1251 , 1253 
Anser anstTt 
Anser cinerCMS, 1353 
Antelope, 1276 
Apldae, 1227 
Apts fnelh/sfo, 1227 
Apodemua syh'QticuSr 120/ 
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Viruses, Animal Hosts of (continued) 
Arttbeus planiro'ilris, 1263 
Asyndesmui lewis, 1252 
Bat, fruit-catir^, 1263 
Bat, vampire, 1263 
Bee, honey, 1227 
Birds, 1249 
Bison, 1239 
Blackbird, 1253 
Bob-white, 1253 
Bombycidae, 1226 
Bomhyx mori, 1226, 1227 
Bos laurus, 1230, 1241, 1242, 1251. 1253. 

1267, 1272, 1276, 1278 
Bovidae, 1238, 1239, 1241, 1242, 124S, 
1251, 1253, 1267, 1272, 1276, 1278 
Bubo wrffimanus, 1252, 1253 
Buffalo, 1276 
Bunline, 1229 
Bushbuck, 1270 
Duteo vvluaris, 1263 
Cabbage worm, 1227 
Cilf, 1253 
Camel, 1276 

Canary, 1229, 1279, 12S0 
Casidae, 1211, 1242, 1251, 1253, 1263, 
1272, 1273, 1277 

Canisfamiliaris, 1241, 1242, 1251, 1253, 
1263, 1272, 1277 
Capra hireus, 1251, 1253, 1207 
Caracal l>n\, 1271 

Cnl, 1235, 1230, 1255, 1202, 1203, 
1271, 1279, 128^4 
Cat, bUck-footed, 1203 
Cat, marbled, 1271 
Cal, wild, 1203 

Cattle, al‘«o ece Cow, 1234, 1230, 1239, 
1210, 1242, 1249, 1203, 1272, 1276, 1278 
Cana porcellus, 1237, 1277, 12S5 
Cayildae, 1237,1277,1285 
Cebldae, 1235 
Cebu* ehrytoput, 1267 
Cebus/aluellua, 1207 
Cebu* oliroeeut, 1235 
Cereoeebu* /ufiginoju*, 1233, 1207 
Cercocebu* lonjuatus, 1205 
Cercoplthecldie. 1231, 1235, 1237, 1259, 
1254 

CercepilAeeu* aethiops, 1257, 1265, 
12CO 


Cereopilkecus callilrichus, 1267 
Cereopilhecus tantalus, 1265 
Charadriidae, 1253 

Chicken, 1229, 1231, 1236, 1242, 1252, 
1253, 1262, 1263, 1265, 1274, 1279, 
1280, 1283 

Chicken embryo, 1229, 1231, 1234, 
1235, 1236, 1238, 1239, 1240, 1245, 
1248, 1252, 1253, 1259, 1260, 1263, 
1207, 1268, 1270, 1271, 1274, 1277, 
1279, 1280 
Chimpanzee, 1271 
Chrysemys marginata, 1231 
Ctconia eieania, 1253, 1263 
Circus rufus, 1253 
Cilellus riehardsonii, 1253 
Cotaptes eafer, 1252, 1253 
Columba Hina, 1251, 1253 
Columhidae, 1251. 1253 
Cotton rat, 1253, 1257 
Cow. also see Cattle, 1231, 1239, 1241, 
124S, 1250, 1251, 1253, 1256, 1267 
Cowbtrd, 1253 
Coyote, 1273 
Cricetidae, 1253, 1285 
Criceltdua /urunculua, 1249 
Crictlulut griseus, 12S5 
Cncelua auratus, 1267 
Cynatopex chama, 1203 
Cynictta pemct'Hafa, 1263 
Dasyprocta agvti, 1265 
Deer, 1250, 1276 
Vesmodus rvjus, 1263 
Diardigallus diardt, 1263 
Dipodomys heermanm, 1253 
Dog, 1235, 1236, 1211, 12-12, 1251, 
1253, 1255, 1259, 1263, 1272, 1273, 
1277 

Donkey, 1277, 12S2 
Dormouse, 1207 
Dove, western mourning, 1251 
Duck, 1229, 1230, 1242, 1251, 1253, 
1279 

Duck embryo, 1215, 1253 
Duck, msllard, 1251, 1253 
Duck, Pekin, 1251, 1253 
Duiker, 1270 
Eland, 1270 

Equldae. 1251, 1253, 1277, 1278, 1282 
Equua osmus, 1277, 1282 
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Viruses, Animal Hosts of (continued) 
Rat, 1238, 1239, 1248, 125G, 1267, 
12G8, 1277, 1279, 1286 
Rat, black, 1253 
Rat, brown, 1236, 1231 
Rat, white, 1236, 1253, 1257, 1250, 
1262, 1277 

Radits noTvcgicus, 1238, 1251, 1277 
liatius rallus, 1253 
Reindeer, 1239 

Reithrodoniomys niegalaius, 1253 
Robin, 1252, 1253 
Robin embryo, 1253 
Sciuridae, 1263 

^cjuroifljntus doutdianus, 1268 
Setunts carolincnsrs, 1267 
Sciurus vulgaris, 1265 
Sheep, 1232, 1234, 1236, 1238, 1239, 
1248, 1219, 1250, 1251, 1253, 1255, 
1256, 1263, 1267, 1276, 1278 
Stgmodon hispidus, 1253, 1257 
SilkvTOrm, 1226, 1227 
Sparrow embryo, 1253 
Sparrow, English, 1229, 1253 
Sparrow, Gambel’a, 1253 
Speotylo cumcularta, 1253 
Squirrel, David's, 1263 
Squirrel, gray, 1267 
Squirrel, red, 1265 
Stork, 1263 
Stork, white, 1253 
Strigidae, 1252, 1253 
Suidae, 1252, 1253, 1262, 1268, 1275, 
1282 

Suncato suncaki, 1263 
Suricatc, Cape, 1263 
Sus scroja, 1233, 1252, 1253, 1262, 
1268, 1275, 1282 

Swine, also see Pig, 1232, 1233, 1234, • 
1236, 1240, 1262, 1268, 1276, 1270, 
1282 

Sylvilagus audu6ontt, 1253 
Sylvtlagus bachmani, 1253 
Sylvilagus nuftalh, 125l 
Sylvilagus sp , 1244, 1245, 1247 
Talera Ic^engula, 1277 
Tetraonidae, 1253 
Thrasher, 1253 
Tiger, 1271 

Tiger cat, African, 1271 


Tiger cat, American, 1271 
Tiger cat, rusty, 1271 
Toxosioma leconlei, 1253 
Turdus merula, 1253 
Turdus tnigralorivs, 1252, 1253 
Turkey, 1229, 1251, 1253, 1279 
Turkey embryo, 1253, 1274 
Turtle, 1231 

Tympanuchus eupido, 1253 
Vivteridae, 12C3 
Vole, field, 1253, 1265, 1207 
Vulpes sp., 1272, 1273 
Vultur fulvus, 1253 
Vulture, tawny, 1253 
Warthog, 1275 
IVeasel, 1253 
Wolf, 1263 
Woodchuck, 1253 
Woodpecker, Lewis, 1252 
Wood rat, 1253 
Zebra, 1277 
Zebu cattle, 1270 
Zcnoiduro macroura, 1251 
Zonolrichia Uucophrys, 1253 
Viruses, Bacterial Hosts of 
Agrobaclerium itanefaciens, U3i 
Baalliis megatherium, 1138 
Boctlbw mycoides, 1138 
Bacterium slewirti, 1130 
Corynehacterium diphtheriae, RA 
1144 

Bnffinia aroideae, 1130 
firifimo carotovora, 1135 
Escherichia coU, 1131, 1132, 1 > 
1134 

Pseudomonas solanacearum, 1135 
RhUobiim legumino^artim, JlSS 

Salmonella enicritidis, 1136, 1137 
Salmonella gallinarum, 1136, 1137 
5almoncffo fypAosa, 1137 
SkigeUa dyaenleriae, IISI, 113-, 

1134, 1136,1137 

5topki/fococc«sal6us, 1140, 1141,1 - 
Staphylococcue aureus, 1140, IHI 
Slaphylococcus muscae, 11^ 
SlTcptccoccits cremoris, 113S, 11 
Streptococcus mveosus, 1130 
Streptococcus sp., 1139, 1140 
rfOno comma, 1142, 1143 
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viruses. Bacterial Hosts of (conlinucd) 
XontJiomonns citri, 1135 
Xanlhomonas fruni, 1135 
Viruses, Plant Hosts of 
Abaci, lias 
Abufilcwi 8p , 1186 
Ageraium coni/zoidcs, 1218 
Agropyron repens, 1162, 1202 
Alfalfa, 1151, 1153, 1181, 1191 
Allium cepa, US'! 

Almond, 1152, 1196 

AfopccurwJ fulvus, 1100 

Althaea ficif alia, 1186 

Althaea ofieinahs, 1186 

Althaea rosea, 1186, 1218 

Amaranthaceae, 1201, 1214 

Amaranffcua rcfro/«zus, 1201, 1214 

Amygdalus persica, 1197 

Ananas eomosus, 1223 

Anemone nemorosa, 1158 

Anemone ranuneulotdee, IISS 

Anemone frtyofia, 1I5S 

Anelftum ^raieofene, 1176 

Anoefa AostoM, 1180 

AnlAriseui eert/oUum, 1176 

Antj'rrAfnum majus, 1191 

Apium grattolens, 1147, 1176, 1109, 1300 

Apocynaeeae, 1149, 1150, 1152 

Apple, 1104 

Apricot, 1152, 1190 

AracAts hypogaea, 1187 

Armoracio rweOcano, 1177 

Asclepiadaeeae, 1173 

Afclepias syriaca, 1173 

Aster, lies 

Alriplex horltnsis, 1204 
ArrjpZci sibtriVa, 1204 
Atropa leUadonna, 1175 
Ateno byjanfina, 1161 
Arena falua, 1161 

Arena satira, 1160, llCl, 1162, 1192 
narbaren riifpane, 1153 
Harley, 1101,1162, 1192 
Bean. llCS, 1169, 1179, IISO, 1181, 
1189, 1190, 1101, 1210, 1219 
Bean tree, 1187 
IWt, 1178, 1221 
Berlereia incana, 1177 
Bela ocZa, 1204 
Htta maritima, 1204 


Beta vulgaris, 1149, 1177, 1178, 1199, 
1204, 1216, 1219,1221 
Bittersweet, 1175, 1204, 1214 
Black-eyed Susan, 1155 
BrocAiana platyphylla, 1183 
Brassica adpressa, 1176, 1200 
Brassiea alba, 1176, 1177, 1200 
Brassica areensis, 1176, 1177, 1200 
Brassiea campestris, 1176 
Brassiea ehinensis, 1177 
Broeetca tncana, 1109 
Brassiea juncea, 1I7C, 1177, 1200 
Brassiea napobrassica, 1177, 1221 
Brassiea napus, 1176, 1177, 1221 
Brassica nigra, 1176, 1177, 1200 
Brassiea oleraeea, 1176, 1177, 1200 
Broesi'ca pe-tsat, 1176, 1200 
Brassica rapa, 1176, 1177, 1200 
Broad bean, 1179, 1180, 1187 
Broccoli, 1176 
Brome-grass, awnless, 1192 
Broaeliaceae. 1228 
Bromus inermis, 1163, 1192 
Brussels eproufe, 1176 
Buckwheat, 1146, 1199 
Oibbage, 1176, 1177 
Calendula, 1150 
Cafenifufa ojftetnalis, IISO, 1177 
CotfistepAiu cAi'nenrf*, 1140 
Oindytuft, rocket, 1176 
Cantaloupe, 1109, 1200 
CapieUa bursa-pastoris, 1176, 1177, 
1200 

Copsicwm Jrvltseens, 1164, 1171, 1175, 
1181, 1214 
Caraway, 1170 

Cardamme heterophylla, 1177 
Carrot. 1146, 1176 
Carum car«, 1176 
Caryopbyllaceae, 1191 
Cauliflower, 1176 
Celastraceae, 1187 
Celcriac, 1176 

Olery, 1147, 1173, 1174, 1176, 1199, 
1200 

* CAortocAfoa lul«ccn*, 1183 
Chaetoehloa magna, 1183 
Chattoehloa rtrlieillata, 1183 
Clarlock, 1176 
Charlock, while, 1176 
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Viruses, Plant Hosts of (eontmuetO 
Cheiranthus ofiiontt, 1177 
CAciranfAtu cAetn, 1177 
Chenopodiaceae, 1140, 1177, 1178, 
1191, 1199, 1200, 1204, 1210, 1219, 
1221 

Ghenopodium album, 1199, 1200, 12(M 
CAenopodium murale, 1190, 1200 , 1220 
Cherry, 1152, 1190, 1197, 1I9S 
Cherrj', fiowcrlng, 1197, 1210 
Cherry, Mahaleb, 1197 
Cherry, Marzard, 1197, 1210 
Cherry, sand, 1152 
Cherry, wild, 1197 
Chiaesa cabbage, 1177 
Chokecheny, 1162 
Cfir 3 /:anthsrium fewcanfAmt/m, 1165 
CAryaantAemum mori/oUum, 1214 
Ci'cer ertetmum, IISO 
Cttrullua vulgaris, £107 
Ciirus auranfium, 1202 
Citrus It'monia, JSIO 
Cilnu marima, 1210 
Cifnta sinensis, 1210 
aover, alsike, IISO, 1187, U90 
Clover, cluster, 1180, 1100 
Clover, crimson, 1150, 1187, 1180, 
1181, 1187 

Clover, nodding, 1190 
Clover, Persian, USO 
Clover, red, 1155, 1170, 1187, 1190 
Clover, spotted bur, llSO 
Clover, strawberry, 1190 
Clover, toothed bur, 1180 
Clover, white, 11^» 1189, 2190, 1191 
Comrnelina sp , 1174 
Composltae, 1147, 1150, 1165, 1168, 
lies, 1174, 1177, 1178, 1179, 1181, 
1212, 1214, 1218, 1223 
CosTolvuiaceae, 1149, 1198 
Coriander, 1176 
Coriandrum salivum, 1176 
Corn, 1158, 1169, IICO, 1161, 1162, 
1183 

Cormopua didpmua, 1 177 
Co(oneas/er harroviana, 1194 
Cotton, 1218 

Cowpea, 1169, 1173, 1174, liSS, 11S9 

Cranberry, 1160 

Cress, common winterj 1155 


Cress, garden, 1176 
Crolataria relusa, 1190 
Croialaria apetlahilis, 1190 
Crolalaria striata, 1190 
Cnjciferae, 1155, 1176, 1177, IISJ, 
1200 1221 

Cucumber, 1167, 1168, 1173, 1181, 
1190, 1200, 1218 
Cucumber, wjW, im 
Cueumia angvria, 3167 
Cueumia melo, 1167, 1173, 1190, 1199, 
1200 

Cueumia sativus, 1167, 1173, IISI, 

1190. 1191. 1200. 1212. 1216 
Cucurbitflceae, 1167, 1181, 1190, 1191, 

2199. 1200, 1212, 1216, 1219 
CucurWte pepa, 1173, 1190, 1200 
CurcurAtfo tp., 1219 
Cuscuta califomiea, U98 
Cuaeula eompestris, 1199 
Ctiacuta aubineluaa, 1199 
Cytiaus hirsutua, 1187 
Dablia, 1179 
Dahlia imperialis, 1179 
Dahlia meiwuV, 3179 
Dahlia ptnnala, 1179 
Datura stramonium, 1147r 

1174. 1176. 1200. 1201. 1214. 1216 
Daucus corota, 1176 
Delphinium sp., 1177, 1200, 1216 
Desmodium cortodense, USO 
Digilaria horizontalia, 1169 . 

Dodder, also see Dodder as vector, 

nos 

Dodonaea viscaaa, 1149 „ 

Echtnockloa cntagalli, U60, 

1183 

Echinocyatis lobala, 1173 
Eggplant, 1147 
Etevaine indiea, 1159 
Elm, American, 1164 
Endive, 1146 
Ericaceae, 1150 
^’rto&otrj'a japonioa, 1194 
Eulalia, 1183 
Euonytnus japoniea, 1187 
Euonirntus radicariS, 1187 
Eupborbiflceae, 1219 
Fagopyrum escuUntum. n9-' 

Ficus ap., 1201, 1202 
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Viruses, Plant Hosts of (conitnued) 
Fragana species and hybrids, H95, 
1207, 1208 

Oahga ojfianalis, IIOO 
GaUoma candicana, 1184 
Geranlaceae, 1168, 1199 
Geranium, 1109 
Gherkin, 11G7 

GJyctrtcsoja.alsQ see Soja wax, 1190 
Goat’s rue, 1190 

Gos$ypium MVsuJum, 1216, 1218 
Gossypium piruviamtm, 1218 
Gossypiuwi iiilijohum, 1218 
Gramlneae, 1157, 1158, 1159, IICO, 
1161, 1162, 1183, 1192, 1203 
Grape, 1153, 1193 
Grapefruit, 1210 
Grass pea, 1180 
Goundsel, 1178 
Henbane, 1171,1175,1214 
Heaperts mafronoZu, 1177 
Iltiiseas ip., 1213 
Iloleut aorghvm, 1183 
HoZetiS audanenati, 1183 
Hollyhock, 1218 
//oZodficus discolor, 1207 
Honesty, 117C 
Hop, Curopean, 1151 
Ilofdcum vulgare, 1101, 1162, 1192 
Horse-radish, 1177 
/ZumvZus ZupuZus, 1151 
IliTicinth, 1184 
ZZl/ecinlAui ortenfaZi*. 1181 
iZvojej/amuj ni^er, 1171, 1175, 1214 
Ibcris amara, 1170 
Induan tobacco, 1151 
Iridaccae, 1183 
Iris, 1183 

Iris, bearded, 1183 
Iris, bulbous, 11S3 
/n« 1183 

Iri$ fifordi, 11S3 
fria ling^iano, 1183 
Irti unjutcuZani, 11S3 
IrU xiphwnt, 11S3 

Jimson weed, 1171, 1174, 1175. 1200, 
1201,1214 

lukie, lire 

KifaitxZia r»l«7oZ«a, IISO 
Knolweccl, 1199 


I,abiatae, 1173 

Laburnum anagyroides, 1187 
Laburnum pulgare, 1187 
Lachenalia sp., 1184 
Lactuca satha, 1178, 1223 
Iamb’s quarters, 1199, 1204 
I^kspur, 1200 

Latkyrus odoratus, 1178, 1179, 1180, 
1187, 1189, 1100, 1191 
Lathyrus saltvus, 1180 
Lavatera arZ>erea, 1186 
LegDinmosae, 1150, 1151, 1153, 1155, 
1156, 1157, lies, 1169, 1178, 1179, 
1180, 1181, 1187, 1188, 1180, 1190, 
1191, 1212, 1216, 1219, 1223 
Lemon, 1210 

Lens esculenta, 1189, 1191 
Lepidfum ruderale, 1177 
Ltjndium salivum, 1176, 1177 
Lepidium ftrpinicum, 1177 
Ltsptdesa atnaZa, 1179 
Lettuce, 1146, 1178, 1223 
Liguslrum pulgare, 1187 
LilUeeae, 1182, 1184, 1211 
LtZium amabiZe, 1182 
LtUum aurolum, 1182 
LtUum eonodeme, 1182 
Liltum conrfidum, 1182 
LiZium eernuum, 1182 
Lilium ehatcedonieum, 1182 
LtUum croccum, 1182 
Lt'Ztum davmDlliae, 1182 
Lifium eZepoRS, 1182 
LtUum /ormosanum, 1182 
LtZiunt ffiganleum, 1182 
Lilium henryi, 1182 
LtZiunt ZeueaniZtum, 1182 
LfZium longijlorum, 1182, 1211 
Lt'Ziun* tni/Tiophyllum, 1182 
LiZiunt pumilum, 1183 
LiZium repaZe, 1182 
LtZium aarpenfioe, 1182 
Lt'fium tpeciotum, 11S2 
Lifium auperburn, 1182 
LiZtum tcifoeeiim, 1182 
Lt'Zivm tjprinum, 11S2 
LtUum umbellalum, 1182 
Ltlium irofZocei, 11S2 
Idly, 1174 
lily, Easter, 1211 
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Vinjsw, Plant Hosts of (continued) 
Lima bean, 1174, 1188 
Locust, black, 1150 
liOganberry, 120G 
Ijoquat, 1294 
Lotus hispidus, 1190 
Lucerne, 2251, 1153, 1181, 1191 
Lunar JO annwo, 1178 
Lupine, blue, 1180, 1190 
Lupmo, white, 2180 
Lupine, yellow, 1100 

aibus, 1180, U89, 1190, 1191 
Luptniis angusii/cUus, 1J80 , 1190 
L«pj«w-s rfcm;j7or«s. 1180 
Lupinua fiartwegii, 1180 
Lupinua hirmtus, 1191 
Lupuiua lulens, II9O 
Lvpintis mu/abtlit, 1190 
Lvpinua nanus, 1180 
LpGtum barbarim, 1172 
Lj/eoperetcon escutenlum, 1147, 1149 
1150. 1152, 1164, lies, 1169, 1171, 
1175, 1181, 1199, 1200, 1201, 12U, 
1219, 1223 

Lpeopersjcon 1177 

Malic, U58, 1159, 1160, 1161. 1162, USX 

Molcomia 6icornJ3, 1200 

ii/alcomia fnontima, 1200 

Afalea borealis, 1186 

Malvaceae, 1186. 1216, 1218 

Malva cnapa, 1186 

;l/ah’a maurtitana, 1186 

Afalca syhesina, 1186 

il/ah'a icrIj’c:??a/o, 1186 

il/alicstrum capense, 1186 

Slunihot sp , 1219 

Manila hemp plant, 1193 

Marrow. 1190 

Afaltkiota tncam, 1176, 1177 
Medicngo arabica, 1180 
Medicago kisptda, IISO 
Medicago ItipiiUna, 1189, 1191 
Aledicago saliva, 1151, 1163, llSl, 
1190. 1191 

Mffilofus elfea, 1180. U88. 1189, 1190, 
1191 

Afelitotus tndtca, 1180 
Mehlotws ofictnahs, 1180 
Melon, TOck, 1190 
MiHet, 1162 


Afiliet, pearl, 1183 
A/isccn/AfM sinensis, 

Modtola decumbens, li®6 
Moraceae, 1151, 1201 
Mung bean. 1189 
Musaceae, 1193 
Mim iezUUs, 1193 
Atuskmelon, 1J73 
Mustard, 117G, 1199 
Mustard, black. 1176. 1177 
Mu-^iard, leaf, 1176 
Mustard, white, 1176, 1177 
Mustard, wild yellow, 1176 
,V<i4t«rIiunt ojfiitnale, 1177 
NccUrine, 1196 
Nepela cataria, 1173 
Neslia pamctilata, 1177 
New Zealand spinach, 1146 
Nieoliana alala, 1210 
iVicafto/io bigelovii, 1177 
NicoUana glauta, 1154, 1167, 11*^ 
Nicotiana glutinoaa, lUO, 2150, 1152, 
1154, 1160, 1168, 1169, 1277, 17i»» 
1216 

jViro^iana lanjfsdor^j, 2288 , 

1177, 1201 

A'jfcHana palmeri, 1199 
A'lcofiano repanda, 1177 
Nicotiana rws/iVo, 1249, I15J, 1155, 


1156, 1177, 1199, 1201, 1216 _ 
Wcoliana gylvestris, 1166, 1177 
Vieotiana taftactxni, 2147, 1149, H ' 
IIM, 1164, lies, 1209, 1171. JIJ> 
1174, 1175. 1177, 1181. 1195. im 
1201, 1212, 2213, 1214. 1216, l2iS. 


jVfcotJ'nno IriponophgUa, 1154 
Nightshade, black, 1147, 22H 
Oat, IIGO. 1161, 1162, 1192 
Oat, wild, nOl 
Ocean spray, 1207 
Oleaceae, 1187 
Onion, 1284 
Orange, 1210 
Orange, sour, 1202 
Omithogalum ifnjrsoides, Ik* 
Orgza tativa, HCO, 2162 
Parkyrhtsua erosus, 1 18S 
Panieum dieholomijiaruvi, IJ^* 
Panxeum miliaceum, UOO, Uo- 



FAMILY PSBUDOMONADACEAB 
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7G. Pseudomonas lachr3miaQS (Smith 
and Bryan) Carsner. {Baclerium laehry- 
mona Smith and Bryan, Jour. Agr Res , 
S, 1915, 46G ; Carsner, Jour. Agr. Res , IS, 
1918, 15; Bacillus lachrymans lIolLind, 
Jour. Bact., 5, 1920, 218; Phjtomonas 
lachrymans Bergeyct al , Manual, 1st ed , 
1923, 184.) From Latin, causing tears, 
probably referring to the opaque drops 
formed on the lesion caused by this 
pathogen. 

Synonym' Elliott (Man Bact. Plant 
Pathogens, 1930, 147) lists the following 
as a synonym* Bacillus burgeri Potebma, 
Ivhartov Prov. Agr. Erp. Sta., 1, 1915, 37. 

Description from Smith and Bryan 
{loe. cil.) and Clara (Cornell Agr. Exp. 
Sta, Mem. 159, 1934,26). 

Rods : 0 8 by 1 to 2 microns Motile 
with 1 to 5 polar flagella Capsules. 
Gram-negative. 

Green fluorescent pigment produced in 
culture. 

Gelatin: Liquefied. 

Beef-peptone og.ar colonies- Circular, 
smooth, giUteniog, transparent, whitish, 
entire margins 

Broth: Turbid in 2t hours White 
precipitate nith crystals. 

Milk: Turns alkaline and clears. 

Nitrites not produced from nitrates. 

Indole reaction weak. 

No lIjS produced 

Not lipolytic (Starr and Burkholder, 
Phytopath., S.?, 1912, 601). 

Acid but not gas from glucose, fruc- 
tose, mannose, arabinosc, xylose, sucrose 
and mannitol. Alkaline reaction from 
aaUs of citric, mahe and eucciruc acid 
Maltose, rhamnoso, Lactose, r-aflinosc, 
glycerol and ealicm not fermented (Clara, 
he. cil ), 

Starch partially digested. Not digested 
(Clara, loc. cit.) 

Grow th in 3 per cent tail after 12 days 
No growth in 4 per cent salt. 

Optimum temperature 25" to 27®C. 
Maximum 35®C. Minimum 1*C 

Aerobic. Facultative anaerobe (Cbra, 
loc. cit ). 


Source : Isolated from diseased cucum- 
ber leaves collected in New York, Wis- 
consin, Indiana and in Ontario, Canada. 

Habitat: Pathogenic on cucumber, 
Cucumts salivus, and related plants. 

77. Pseudomonas macullcola (JIcCul- 
loch) Stevens (Bacterium macultcolum 
McCulloch, U S. Dept. Agr , Bur. Plant 
Ind. Bui., £25, 1911, 14; Stevens, The 
Fungi which cause Plant Diseases, 1913, 
2S, Phylomonas maeuUeola Bergey ct al.. 
Manual, 1st cd , 1923, 189; Bacterium 
nacculhehianum Burgwitz, Phytopatho- 
genic Bacteria, Leningrad, 1935, 77 ) 
Prom L maeulus, spot; -cola, dweller. 

Rods 0 9 by 1 5 to 3 microns. Fila- 
ments present. Motile with I to 5 polar 
Qagella Gram-negative. 

Green fluorescent pigment produced in 
culture. 

Gelatin: Liquelicd. 

Beef -peptone agar colonics : Whitish, 
circular, shining, translucent, edges 
entire. 

Broth' Turbid No nng or pellicle. 

Milk- Becomes alkaline and clears 

Nitrites not produced from nitrates 

Indole production feeble 

No lIjS formed 

Not lipolytic (Starr and Burkholder, 
Phytopath , 5?. 1912, COl) 

Acid from glucose, galactose, .xylose, 
sucrose, glycerol, and mannitol. Alka- 
line reaction from salts of citric, malic, 
malomc, and succinic acid- Salicin, 
maltose, and salts of hippuricand tartaric 
not utilized (Burkholder). 

Slight growth in broth plus 4 per cent 
salt (Cnv Smith, Bact Pl.ant Diseases, 
1920, 300). 

Aerobic 

Optimum temperature 21* to 25®C. 
Maximum 20®C. Minimum O’C. 

Source: Isokatcd from disc-a-sed cauli- 
flower !ca\cs from Virginia. 

Habitat : Pathogenic on cauliflower and 
cabbage. 

Note: Bacterium maeuUeola var.japo^ 
nicum Takimoto, Bui. Sci. Vok. Tcrkult 
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Viruses, Plant Hosts of (continued) 
Rubus loganohaccui, 1206 
Ru6ua occtdcnfaJts, .1195, 1206 
j?u6u 3 porni/fortts, 1194 
Itudhech'a hirta, 1355 
Rutabaga, 1177, 1221 
Rutaccae, 1202, 1210 
Rye, 1160, 1161, 1162, 1192 
Sctcrharum nannga^ 1183 
Saccharum oJInnarum, 1157, 1158, 
1159, 1161, 1183, 1203 
Salad chervil, 1178 
Samofwa fionbunduay 1109 
Sandal, 1149, 1193 
Santalaceae, 1149, 1193 
Sanlalun clhuWy 1149, 1193 
Saplndaceac, 1149 
Scropbulaiiaceae, 1191, 1212, 1214 
SetQlo UTtalc, 1160, 1161, 1162, 1192 
jSen««o vulgarisy 1178 
Selorio tnndta, 1162 
Shepherd's purse, 1176 
Sidalcea Candida, 1186 
SidQ tnoHia, 1180 
Sidu napcca, IISO 
Sieve beao, 1163 
SinajiU a/bo, U77 
Siscanus, I18S 

^isymbfiam a//i«si.'mum, 1177 
St’ssTffbrtum ojjicinalc, 1177 
Soja maXf also see Glycine soja, IICS, 
IISO 

Solanaceae. 1147, 1149, 1150, 1152, 
1151, 1155, 1154, 1166, 1167, 1168, 
1100, 1171, 1172, 1173, U74, U75, 
1177, 1181, U9D, 1200, 1203, 1204, 
1212, 1213, 1214, 1216, 1218, 1219, 
1223 

iSo/anttm dulcamaray 1175, 1201, 1214 
Sdanim mdongena, 1147 
Soianwn mgrum, 1147, 1163, 1169, 
1174, 1175, 1214 

So/aaiim tuberosum, 1149, 1150, 1165, 
1172, 1174, 1175, 1181, 1199, 1200, 
1203, 1204, 1212, 1214 1223 
5<?/anuw vj//os«m, 1204 
Sonchua asper, 1173 
Sorbus paUescens, 1194 
Soighuni, IIS3 
Sowbane, 1199 


Sew-thistJe, prickly, HTg 
Soybean, 1163, 1180, 1190 
Speedwell, 1214 

Spinach, 1173, 1177, 1178, 1191, 12M 
Spinacia deracea, 1177, 1178, 1131 
1200, 2201 
Squash, 1219 

Squash, summer crookuenk, 1200 
Staehytarphela indiea, 1150 
StcUaria media, 1191, 1230 
Stock, 1176, 1177 
Stniwherry, 1195, 1207, 1208 
Sudan grass, 1133 
Sugar beet, 1149, 1199 
Sugar cane, 1157, IISS, 1159, m, 
1101, 1183, 1208 
Swede, 1177 

Sweet clover, annual yellow, IISO 
Sweet clover, white, IISO, 1188 
Sweet clover, yellow, IISO 
Srs’oet pea, 1178, 3J79, USD, 11S7/ 
1190 

Sweet potato, 1202 
Synedrella nodijlcra, 1218 
iSim/berismo eanguinahy 1183 
Tapary bean, IISO 
Thlaapi arvense, 1177 
Tobacco, 1147, 1149, 1150, 1154. Jl«, 
11C6, 1168, 1169, lira, 1171, 1172, 
1173, 1174, 1175, 1177, 1181. 1200, 
1213, 1214, 1215, 1218, 1223 
Tomato, 1147, 1149, 1150, 1153. 1164. 
1166, lias, 1IS9, 1171, 1175. llSb 
1190, 1200, 1204, 12U, 1219, 1223, 
1221 


'oyon, 1194 
]^eB tobacco, 1367 
> 6 / 0 ) 1 , hareafoot, 1190 
'rifoRum offron'um, IISO 
'ri/alium amme, 1190 

carolinianum, U80 
'rtfolium ternuum, 1190 
'rtyofttiffJ dubjum, 1180 
H/olium frasiferum, 1190 
tifolium gtameralum, ^SO. 1^ 

hsirfdum. USD, UST. 1« 
1190, 1191 „„ ,,57, 

rijduim mearmtum, UW, 

IBO, 1181 , Iisr. tm nso. i'®" 
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Viruses, Plant Hosts of (conJmucd) 
Parsley, 1176 
P.irsQjp, 1146 
Faspaluin. bosdanum, 1183 
Passiflora alba, 1193 
PassiAoraceae, 1193 
Passi/loro coeruUa, 1193 
Passijlora et/u/u, 1193 
Passlnn fruit, 1193 

Pea, 1178, 1179, 1180, 1188, 1189, 
1190, 1191, 1223 

Peach, 1148, 1152, 1158, 1196, 1197, 
1207, 1208 
Peanut, 1187 
Pear, 1211 

Pelargonium horlonim, 1168, 1199 
Ptnniietiiin glavcuin, 1183 
Pepper, 1161, 1171, 1173. 1175, 1181, 
12U 

PcriuuAle, 1U9. 1150, 1152 
Pelro!e/i««»i Aorfente, U70 
Pc l«ii, 1176 

Petunia, 1171, 1175, 1200 
/'elunfa »p., 1171, 1175, 1177, 1200, 
1212, 1216 

Pha$t<iltis artili/o/»«9, 1179, IISO 
/’Aaseolua aureua, 1179, 1180, 1191 
PAaseolua calcarattu, 1179 
i’Aoaeofua lunclus, 1163, 1179, 1183 
Ph(ueolui itiltjaris, 1163, 1169, 1179, 
1180, 1181, 1189, 1190, 1191, 1216, 1219 
Phenomenal berry, 1206 
PAoPmo arbulifolia, 119$ 

Physah$ alkekengt, 1214 
PhysQU$ heterophylla, 1171, 1173 
Phytahs tubglabrala, 1173 
Phyldaica ameneana, 1199 
Pbytolaccaceae, 1173, 1199 
PAtjJolncca {fec<in<fra, 1173 
Pineapple, 1223 

I'tsnnt 1178, 1179, 1180, IISS, 

US9, 1190, 1191, 1223 
PUntaginaceae. llCt, llfK) 

Planlago la»ctolatn, 1101 
I’lantayo major, 1161, 1199 
I’lnntaga rugtUt, UGl 
Pfonlajo Ip., 1100 
rUntain, 1199 
Plum. 1152. 1196, 1208 
Plum, J-v^.ne«c, 1113, U97 


Plum, wild, 1152 
Poa pralensis, 1160 
Pokeuecd, 1199 
Polygonaceae, 1199 
Polygimtim pennsijlvanicum, 1199 
Potato, 1149, 1150, 1155, 1156, 1172, 
U74, 1175, 1181. 1182, 1199, 1200, 
1203, 1204, 1214, 1223 
Primulaceae, 1199, 1201 
Primula ep , 1201 
Privet, 1187 
Prune, 1196, 1208 
Prunus americana, 1152 
Prunus armeniaca, 1152, 1196 
Prunitt avium, 1196, 1197, 1198, 1210 
Prunus ccrosus, 1152, 1197 
Prunus communis, 1152, 1196 
Prunus domesiiea, 1152, 1196, 1193, 
1203 

Prunus tmarginala, 1197 
Prunus moAoicb, 1197 
Prunus perstctt, 1148, 1162, 1153, 
1196, 1197, 1207, 1203 
Prunus pumila, 1162 
Prunus salicino, 1148, 1197 
Prunus serrulala, 1197, 1198, 1210 
Prunus sp , 1148, 1207 
Prunus nrfiniano, 1152 
Pprus coffimunii, 1211 
Pprus molus, 1104 
RadUuta paluslns, 1177 
Radish, 1176, 1200 

lUounculaeeae, 1158, 1177, 1200, 

1216 

Ranunculus asiRh'rui, 1216 
Rape, 1170, 1177, 1221 
RapAonus rapAonistrum, 1170 
Raphanus sttltius, 1176, 1177, 1200 
Raspberry, 1195, 1205 
Raspberiy, black, 1195, 1200 
Rhamneae, 1149 
Ribgraas, 1161 
Rkc. 1160, 1162 
Robinia pseudrmcacia, 1150 
Rosaceae. IMS. 1152, 115S. 119$ 
1193, 1190, 1197, 119S, 1205, 120o' 
1207, 1208, 1211 

Rosa species and bjbriils, 119$ 

Rose. 119$ 

Rubna idnrua, 1195, 1205 



1382 


INDEX OF SOURCES AND HABITATS 


Viruses, Vectors of (continued) 

Aphis graveolens, 1177 
ApAis laiurm, 1187 
Apktn fcpii»u‘no8oe, 1187 
Aphis ma}d%s, 1174, 1183, 1184 
Aphis medtcagints, 1179 
Aphis Tntdd/ctonu', 1176, 1177, 1200 
ApAis rhamni, 1171, 1172 
Aphis rMbieo?a, 1205 
Aphts ruhiphtla, 1205 
Aphis rumicis, 1176, 1178, 1179, 1180, 
1184 

Aphis sp., 1193 
Aphis spjVacae, 1207 
ApMa sptraecola, 1179 
Aphts tuhpae, 1182 
Aulacortkum solam, 1204 
BalcliUha 1150 
Bedbug, 1250 

Bmista gossypiperda, 1218, 1219 
Bemisia mgeriensts, 1219 
Brevtcorgne brassicae, 1177, 1170, 
1201 

Capitophorus fragae/oUi, 1208 
Capitophorus fraganae, 1105 
Capilophcrus tetrakodus, 1206 
Carneocephala fulgtda, 1153 
Carneocephala Iriguttata, 1153 
Cardinaia cypen, 1183 
Cavanella capreac, U7C, 1177 
CAccrostrofipi/lus pudendotectus, 1269 
Cicadellidae, 1145, 1147, 1148, 1150, 
1153, 1154, 1155, 1157, 1169, 1160, 
1161, 1220 

Cicadula bimaculata, 1150 
Cicadula dnnsa, 1147 
Cicadula sexnolala, 1147 
CtcaduUna mbilo, 1169 
Cicadultna storeyt, 1169 
CtcaduKno zeae, 1159 
Cvnex lectulanuSf 1250 
Cifflidae, 1259 

CcQVolvulaceae, 1149, 1150, 1165, 1170, 
1173, 1192, 1199, 1220 
Cienopsytla felts, 1246 
Cuerna cccidenlalis, 1153 
Culex piptens, 1230, 1252 
Culex iarsalis, 1252 
Culicidae, 1230, 1252, 1254, 1259, 
1266, 1267 


Cuscuia califormca, 1173, I19S, 1190 
Cusciila catnpeslris, 1149, 1150, 1152, 
1165, 1170, 1173, 1192, 1199, 1220 
Cuscuia subinclusa, 1173, 1199 
Delphactnae, 1157 
Delphax slrmfcWo. 1162 
Veliocephalus dorsalis, 1160, 1101 
Dellocephaltcs stnatus, 1161 
Dermacentor andcrsont, 1254 
Demacenior sifi'orum, 1250 
Dcrmacenior variabilts, 1252, 1254 
Dodders, 1147, 1149, 1150, 1152, 1165, 
1170, 1173, 1192, 1109, 1220 
Draeculacepkala minerra, 1153 
DraecuJacephala portola, 1161 
Eriopkyes rtbis, 1203 
£rioph;idae, 1203 
£M8ce?ts siriaiului, 1150 
EutetUx tentlhis, 1220 
FJea, 1246 

Frankliniella insularis, 1223 
frcnWintc?lo lycopersict, 1223 
Ffa»Wm;c?fo tnouUoni, 1223 
Fronkliniello occidenialis, 1223 
FranXlimella schulUet, 1223 
Pulgoridae, 1145, 1157, 1161, 1162 
GoTiiotdcs dmmilis, 12S0 
//flcmopAj/sali's ctmetnno, 1250 
Haematcpinidae, 1233 
Ilasmatopintis suis, 1233 
Haeniogogus capricm'ni, 1266 
Ilelockara delta, 1153 
//ycloplerus afriplicts, 1179 
Ilystercmeura selanae, 1183 
Hltnoia solanifoUi, 1179, 1182, 1153 
Ixodes pcrsulcalus, 1250 


xodes rmnus, 1249 
lodidae, 1249, 1250, 1252, 12M 
jcaflioppers, 1145, 1140, 114'» 
1160, 1153, 1154, 1155, 1156, 
1159, nCO, 1161. 11G2, 12^ 

Apaphis pscudobrassicae, 1201 
,unibrlcidae, 1209 
'jygus pra^ensts, 1222 
lacropsis Utmaculala, IDS 
laerosiphum ambrosiae, 1179 


1148, 

1157. 




1181, 11S2, im 

3faerosiphumliUi,llS5 

jUacroaiphurn pelargonti, It»- 
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Viruses, Plant Hosts of (conttnwed) 
TrifcJium praiense, 1155, 1179, 1187, 
1189, 1190, 1191 
TnfoUum procumbens, 1180 
Trifoltum rejlexvm, 1180 
Trifolium repens, 1188, 1189, 1190, 
1191 

Trifolium suaveolens, 1180 
TriU’eum sp , 1160, 1161, 1162, 1192 
Tropaeolum majua, 1221 
Tulip, garden, 1182 
Tulipa clusiana, 1182 
Tulipa eichleri, 1182 
Tulipa gesneriana, 1182 
Tulipa greigt, 1182 
Tulipa tinifolia, 1182 
Turnip. 1176, 1177 
Ulmui omeneona, 1154 
Umbelliferae, 1147, 1176, U99, 1200 
Urticaeeae, 1151 
Vaccinivm maeroearpcm, 1150 
Vac«ntwm oxycoceus, 1150 
Vesetable nwrrow, 1173 
Verbesaeeae, 1150 
rcrnon^o ctnen'a, 1213 
Vernenin lodoealui, 1218 
Veraniro «p , 1214 
Vetch, common, 1180 
Vetch, hairy, 1190 
Vetch, spring, 1179 
Virta /a6a, 1179, USO, 1187, 1189. 
1190, 1191 

I'Kio lalua, 1179, 1180, IIS'), 1191 
Vieio nflosa, 1190 

I’lyno etnensts, 1169, 1173, llfS, 
11S9, 1212 

ruM-o roseo, 1140, 1150, 1162 

Violaceae. 1200 

Tiofo comufo, 1200 

Vitaccae. 1153, U9S 

Vili* ttnifera, 1153, 1198 

IValinoaer, 1177 

Water pimpernel, 1199 

Watermelon, 1167 

Winat, IICO, 1161, U62, ll‘f2. 1202 

IWridSoTvcr, veraal, 

Yarn U-an, IISS 

Zta mays, 1168, 1159. llCl, 1162, 11S3 
Zinnl-i, 1147, 1160, 1174, USl 


Zinnia elegans, 1147, 1169, 1174, 1177, 
1181 

Ziziphus aenopha, 1149 
Viruses, Vectors of. 

Aceraiagallia eurvaia, 1155 
Aceralagallia lyrala, 1155 
Aceratagallia ohscura, 1155 
ytcerafagallia tanguinolenta, 1155 
Aides aegypli, 1230, 1264, 1255, 1259, 
1266 

Aides albopiclus, 1254 

Aides apico-annultttus, 1266 

Aides atrcpalpus, 1254 

Aides eanlator, 1254 

Aides dorsalis, 1254 

Aides fiuvialilts, 1266 

Aides leueocelaemus, 1266 

Aides luUocephalus, 1266 

Aides nigromacuhs, 1254 

Aides seapulorfg, 1260 

Aides solHeitans, 1254 

Aides stimulans, 1230 

Aides taeniorhynchus, 1254 

Aides (meriatwa, 12M 

Aides vezans, 1230, 1254 

Agallia eonstrieta, 1156 

Agallta guadnpunetata, 1155, 1166 

Apoffioria tnsigero, 12^ 

Ayofliopsts novella, 1155, 1156. 1157 
AleyrodWae, 1218, 1219 
AlMobophora caliginosa, 1269 
/tsnftfjfcepftafiTHie, 1153 
Amphorophora ru6j, 1190 
Amphorophora rubieofo, 1196 
Amphorophora sensoriata, 1196 
AnuropMs (ulipae, 1182 
Aphldidae. Il63. 1164, 1171, 1172, 
1173. 1174, 1175, 1176, 1177, 1175, 
1179, 1150, llSl, 1182, 1183, 1184, 
1185, 11S7, 1188, 1193, 1193, 1196, 
1300, 1203, 1201, 1205, 1200, 1207, 
1208, 1211 

Aphids, sets Aphididae 
Aphis abbrenala, 1172, 1175, 120i 
Aphis apigraitoUns, 1176, 1177, 1200 
ApAi* opii, 1176, 1200 
ApVi/a6ae, 1171, 1201 
Apftis /erruyinea 1J70. 1200 

Apfci* gossypii, 1173, 1171, 1176, 1177 
1179, 1155, lISS, 1200. 1211 
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Water (continued) 

Granulobaeillus, 826 
tiyphomicrobium, 837 
Lamprocyslta, 847 
Lampropedia, 844 
Leptospira, 1077, 1078, 1079 
Leptothrix, 984, 98S, 986, 995 
I-euconostoc, 348 
Macromonas, 1001 
Meihanobaclcrium, 646 
Micrococcus, 240, 245, 246, 250, 251, 
255, 256, 257, 258, 259, 261, 262, 270, 
271, 273, 274, 276, 277, 278, 230, 2S1, 
605 

MicTQspira, 202 
T^aumanniefla, 834 
Nevskia, 830 
Nocardia, 908 
Paracolohacirum, 460 
Fasteureiifl, 551 
Pelodictj/on, 871, 872 
Protamino6ac<er, 190 
Proteus, 491 

Paeudontonos, 89, 90, 91, 93, 96, 97, 99, 
100, 101, 102, 103, 104, 145, 140, 147, 
14S, 149, 173, 174, 175, 176, 178, 179, 
697 , 09S, 701 
Hhabdomonae, 854, 8S5 
Rhodocoecus, 281 

Rhodopseudomonas, 8G4, 865, SCO 
Rhodospirillum, 868 
Rhodolhece, 855 
iSaimonella, 504 
5aprospira, 1055 
Sorcina, 287, 2SS, 291, 293, 294 
Setralia, 481, 482, 483, 484, 485 
aStderocapeo, 833, 834 
Siderococcus, 835 
ijtderocystia, 835 
Sidcrodema, 835 
S»deromonas, 834 
Siderothece, 835 
Sphaerotilis, 982, 9S3 
Spinllum, 213, 214, 218, 701 
Spirochatta, 1052, 1053, 1054, 1079 
Streptococcus, 337, 33S, 339, 341, 345, 
702 

Terminosporua, 823 
Thiobactllus, 79, 81 
Thiocapsa, &i5 


Tkiocystis, 847 
Thiodiclyon, 845 
Thionema, 995 
Thicpedia, 843 
Thioploca, 994 
Thiopolycoccits, 850 
T'AiMoretna, 843 
Thiosiphon, 995 
Thiospirillopsis, 993 
Tkiospirillum, 850, 851, 852, 853 
Tkiotheee, 846 
Thiothrix, 9S9, 990 
Thioi’ulum, lOOO 

Vibrio, 198, 109, 201, 202, 203, 201, 205, 
703 


Water, Source 
Aachen, Germany, 834 
Arctic Ocean, 857 
Black Sea, 1002 
Breslau, 834 
Caucasus, 832 
Crimea, 845 
Czechoslovakia, 835 
Piolaod, 835 
Florida, 845 

Frankfurt, Gemuny, 841 
Germany, 835 
Graz, Austria, 855, 857, 855 
Minneapolis, Minnesota, 830 
Nikko, Japan, 859 
Fetschora Sea, 832 
Ilussla, 835 
St. Petersburg, 830 
Sweden, 835 

Sweden, Anebotia region, 832, 833, Nk 
835, 969, 053, OSO 
Teufelsee, 834 

United Stales of America, 635 


Wlute Sea, 832 
Worms, Germany, 831 
Waters, also sec River Water. Spjt 
Wat^r. Sea Water and Tap wa(«r 


Borov yielding water 
^'arcirtff, 294 
Bottled mineral waters 

Bflciiius, 657 
Boctenum, 673 


Mterccoecus, 695 
ProUua. 491 
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Viruses, Vectors of (continued) 
Macro-fiphum pisi, 1179, 1180, 1181, lISS 
Macrosiphum solanifoUi', 1104, 1171, 
1173, 1178, 1179, 1180, 1181, 1182, 
1183, 1185, 1188, 1193, 1203, 12CW 
Mcurosteles rfimus, 1147 
Metastrongjrlidae, 1209 
Melastrongylus elongatus, 1269 
Miridae, 1221, 1223 
jVoonia albtmaculala, 1150 
Mosquito, 1230, 1252, 12M, 1250, 
1200, 1207, 1277 

Myzus circutnftexus, 1164, 1171, 1173, 
1170, 1177, 1185, 1200, 1204 
Myzus eoncolcult, 1176, 1200, 1204 
Myzus fragae/olii, 1195, 1207 
Myzus persieae, 1164, 1171, 1172, 
1173, 1175, 1176, 1177, 1178, 1179, 
11S2, 1183, 1185, 1193, 1200, 1201, 
1203, 1201 

Mytus pseuelojefaiu, UW, 1173, 1201 
Seokolla etreellala, 1153 
Ntokolla eonjluens, 1153 
Scololla golhiea, 1153 
Xtokolla hciTt^lyphita, 1153 
Sephotcttix apieahs, 1100 
SephotelUx Itpunelalus, 1160 
Ophiola ttrtalula 1150 
I’enlatmta mgronertosa, 1174, 1193 
Pertgrinus tnaxdts, tIOl 
Ptfkinstella saeehaneida, US? 
PeTkxntitUa tastatnx, 1157 
Philopterldae, 1250 
1‘iejma cinerta, 1221 
Pitsina quadraia, 1221 
Piesmidae, 1221 
Pullcidae, 1210 
ReduTiidae, 1251 

Hhiptccphalus appcn'Ueulalus , 1249 
PliOpnlo»iphuni tndUJerum, 1176,1177, 
1200 

Ithnpntnuphum prumfolxae, IISI 
Uhopnlosxphum pffudoljraisicoc, 1177, 
1179 

Taeuiorhynfhus breiipalpit, 1207 
Thamnofellix argenlala, 114S, 115! 
Thomnoifittx gtmina/us, 1147 
Thamnoifllir rnontanut, 1117 
Thftpldae. 122:J 
TAnpi tatMifi, 1223 


Tick, American dog, 1252 
Toxeptera aurantit, 1202 
Toxopiera gramtnum, 1183 
Trialoma sangutsuga, 1254 
IVtiite "flies, 1218, 1219 

Water 

Achromalium, 999 

AehromobacteT, 418, 419, 423, 424, 
425, 420, 427 

Aetinomyees, 908, 970, 972 
Aerobaeter, 456, 457, 692 
Alealtgenes, 414 
Amoebchaeter, 849, 850 
Ascebacterium, 647 
Aseocoeeus, 250 
Azolobacter, 221 

BaciHus, 612, 013, 044, 045, 618, 019, 
650. 651, 652, 653, 651, 055, 650, 657, 
658, 659, 661, 661, 665, 660, 667, CCS, 
669, 670, 671, 672, 693, 715, 721, 722, 
723, 725, 720, 732, 733, 734, 736, 737, 
738, 740, 742, 744 , 740, 747, 748. 749, 
752, 751, 755, 756, 757, 768, 813, 814, 
815,816, 817,818,819,825 
Baelertum, 002, 605, 613, 641, 673, C74, 
075, C76. 677, 678, 670, 680, 681, 682, 
681, 6S5, 6S6, OSS, 089, 690, 758, 700 
BlaslocauUs, 836 
Cautobaeter, 833 
CtUuiomonas, G20 
Chlorobaelenum, 873 
Cblcrobtum, 870 
Cbloroebromalium, 873 
Cbromafium, 857, 858 
CArwnofcacffri«m, 232, 233, 231 
Clatkroehloris, 872 
C/ertotArix, 983 
CfojtndjMm, 821 
Cwynrbatlenuni, 397, 403, 401 
Crcnothnx, 9S7 
CfA’iidrogloea, 871 
Dttvl/ottbno, 20S 
Oi ploetxrus, 001 
Bperifthrozo</n, 1115 
Eschenchta, 419, 450 
AVm5<Jctcrium, 831 

FInrobtxelenurr,, 42“). 431, 433, 411, 435 
436, 437, 433, 439. 410, 441, 412. OU ' 
GalhoKtUa, 831, &32 
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Waters (coatvnucd) 

Stagnant {continued) 

Chlorobium, 870 
C/iIorocftromau’uiri, 873 
CZa<?irocftiorts, 872 
Cyiindroglnea, 874 
Lamprocyslis, 848 
Lampropcdia, 844 
Pcl(^iclyon, 871, 872 
PseiMtomonos, 140 
Rhahdommas, 85-1, 855 
Rhodopscudomonas, 864, 865, 800 
P/iodospir/lIuni, 868 
fiftodotftcce, 835 
SphacrotiliSt 932 
Spirillum, 213, 214, 216, 217 
Thtocapsa, 845 
Thiocjfslis, 847 
TAiodt’ciyon, 846 
Tkiopedia, 843 
Thtopolyeoccui, 850 
T?{io4<jr«rja, 843 
rWoapirtflum, 851, 852 
Thiotkece, 846 
Thiolkrix, 9S9 

Streams, paper mill waste poHuted 
SphaerottUs, 932 
— , sewage polluted 
SphaeroUUa, 982, 983 
Submerged surfaces 
Caxilobacter, 833 
(7cZ/ioneffa, 832 
Leplothrix, 985 
Siderocap^a, 834 
Sidcromonas, 834 
Sulfur 

Achromatium, 999 
Amoebobacier, 849, 850 
Bacterium, 685 
Begffialoa, 992, 993 
CMorobrum, 870 
Chlorochromatium, 873 
Clatkrocystis, 872 
Cylindrogloea, 874 
Lamprocyshs, 848 
3/jcro6actflus, G90 
PelodicUjon, 871, 872 
Rhabdomonae, 854, 855 
Rbodothece, 856 
Spirochaeta, 1053 


Thioenpsa, 845 
Thiocyslh, 847 
TWodtefyon, 8tG 
Thionema, 995 
Tkiopedia, 843 
Thiopolycoccus, 850 
rZitosamna, 843 
Tkiospirillopsis, 993 
TM’osptriffum, 851, 852 
Thiotkece, 846 
Thiolkrix, 989, 990 
iTMorufum, 1000 
Sulfur, stream containing 
ilacrcmonas, 1001 
Surface 

Paracotobaclrum, 460 
Swamp 

BoctllM, 650, 813, 6H, 816, 811, W 
Bampropedia, 844 
Leplothrix, 986 
iVclfianococriw, 285 
Sideromycca, 986 
SphaeroU'lia, 953 
Spfroc^oeta, 1053 
Tap waters, see Tap Waters 
Trickling filter 
Pseudomonas, 177, ITS 
Vt6rio, 206 
Unfiltered trater 
Peeudomonas, 90, 97 
Waste 

Bacillus, 742, 744. 758 
Waste from sugar factory 
Sarcina, 293 
Wells, in chalk region 
Flavobacterium, 429 


11 water 
lacillm, 815 

Ifiromobaclertum, 233. 

.ampropeiio, 844 
.euconostoc, 34S 
^seucf(mten®'*« 701 
terralia, 484 


Water Works 
Clonotkrix, 9S3 


Wine 

Aceli^aclcr, 180 
liaciUus, 654, 668, 


072. 


753 
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Waters (continued) 

Brackisli, muddy bottom of 
Spirillum, 2l5. 217 
Brewery, rescfvoir 
iSorctna, 290 
C!anftl 

Bacillus, 655, 672 
Bacterium, 682, 6SS 
TWobaci/Ius, 81 
Chllin digesting bacteria, 632 
Cistern 

Bacterium, 6S0 
Contfliniag iron 
Actinomyces, 969 
Crenottiri*, 9S7 
ffattionella, 831, 832 
Leplothrix, 98-t, 935, 936 
ZnesLeeto, 986 
Containing manganese 
Beptot^ri*, OSS 
Cro&moiy Tvaste filter 
Pseudomonas, 177, 178 
Creek 

AerdaeUr, 456 
Ditch 

Dttuljwihrio, 203 
PtivdomoTics, 69$ 

Drainage 
Bacillui, 749 
iSpirocAaeta, 1053 
riltcred 

Pteudomonae, 149, 173 
Vibrio, 196 
Fish hatchery 
Aebromobacter, 435 
Fountain 
Bacilfus, 733 
Fresh water 

• lime deposits 

Pteudemonat, 140 
SpirocAaefa, 1052, 10S( 

— — , with algae 
Spirillum, 213 

Froten, Ilsil. Ice and Snow 
Ghcial 

r*fudomona», 145 
Grossly polluted 
Spiroehaeta^ J0A3 
llatl, eeo Hail 
Ice, «ce Ice 


lake 

Ckromalium, 857, 85S 
Clostridium, 834 
GaJU^ella, 831, 834 
3/tcrococtftie, 276 
RhahdomMas, 855 
Spirochaeta, 1053 
— , plankton 

Chitin digesting bacteria, 632 
Mineral, also see Bottled, mineral 
natcra 

Microeoccui, 268 
Peat bog 
SpftflerofArjx, 986 
Pipes 

Cionotbni, 983 
Polluted 
Pseudomonae, 89 
Pond 

ChfOmattum, 857, 85$ 

GalUonella, 831, 834 
Leptospira, lCf77 
Macromonos, 1001 
Rkabdomonos, 855 
Sphoerothrii, 9S6 
SpirocAaefo, 1079 
Pool 

CAlamydoroon, Ul5 
Pedpanpium, 1032 
Putrid 

SjWriitum, 213, 216 
Itain, in bark of poplar tree 
Bpt'nilum, 217 
Kiver, SCO River Water 
Running water 
CrfaoJbrtx, 957 
teuconostoc, 313 
SphaerotiUs, 0S2 

Salt seas and ULts, sec Salt Seas and 
lakes 

Salt, BOO Sea Wafer 
Slime in mines 
Leptospira, 1077 
Snow, sec Snow 
Spring, Boe Spring Waters 
Stagnant 

Amoehdacter, 819, 850 
Bacillui, W7 
Bocfm’um, CSl, C35. 635 
ChtoTObacttrivm, S73 
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Wine (coniinued) 

Baclenum, 362, 673, 684, 689 
Laelobacillus, 359, 361, 363 
Micrococcus, 251, 259, 267, 280 
Pseudomonas, 149 
Streplococcus, 345 
— , cellars 

Micrococcus, 277 
Streptococcus, 340 
sUmy 

Streplococcus, 340 
Yeast 

HoLtllus, 741 
Bactertum, 6S0, CS7 
Clwtrjilium, 824 
Laelobacillus, 361 


Pedioeoecus, 249, 250 
Sarctno, 290, 291, 292, 293, 294 
— , baker's 
Streptococcus, 336 
— , beer 

Bacillus, 749 
Pediocoecus, 249 
— , brcTver’s 
Flaeobaclerium, 439 
— , distillery 
Laeloboetllus, 360 
— , mash 

Pseudomonas, 146 
— i pressed 

Flavobaetenum, 613 
Lactobacillus, 358 
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MANUAL OF DETEHMINATIVE BACTERIOLOGY 


Kjusu Imp. Univ., i, 1931, 546 has not 
been seen. 

78. Pseudomonas marglnata (McCul- 
loch) Stapp. (Bacterium marQinalum 
McCulloch, Science, S4, 1921, 115j Jour. 
Agr. Res , £9, 1921, 174; Phytomonas 
marginala Bergey ct al.. Manual, let ed., 
1923, 188; Stapp, in Soraucr, llandbuch 
der Pnanzenkrankbeiten, g, 6 Auf., 1928, 
56.) From L. marginatus, having a 
border, probably refers to the definite 
margin of the colony. 

Rods: 0.6 to 06 by 0.8 to 1.8 microns. 
Motile with 1 to 4 bipolar flagella. Cap- 
sules. Gram-negative. 

Green fluorescent pigment produced in 
Uschinaky’s and Fermi’s solutions. 

Gelatin: Liquefied. 

Agar colonics : White, circular, smooth, 
translucent, viscid, with definite matins 
at first thin but later thick and con- 
toured. Surface wrinkled. 

Milk: At first slightly acid, then alka- 
line. Casein digested. 

Kitrites not produced from nitrates. 

Indole production slight. 

Hydrogen sulfide production slight. 

Lipolytic (Starr and Burkholder, 
Phytop.ith., SS, 1942 , 601), 

Acid but not gas from glucose, lactose, 
sucrose and glycerol. 

Starch hydrolysis feeble. 

Growth in 3.5 per cent salt. Nogrowth 
in 4 per cent salt. pH range, 4.6 to 9.1. 

Optimum temperature 30* to 32*C. 
Maximum 40*C. Minimum 8* to 9*0. 

Source: Repeatedly isolated from 
diseased gladiolus. 

Habitat : Pathogenic on Gladiolus spp. 
and Iris spp. 

79. Pseudomonas medlcaglnls Sackett. 
(Sackett, Science, SI, 1910, 653; also 
Colorado Agr. Exp. Sta., Bull, 158, 19J0, 
11; Bacillus mcdicaginis Holland, Jour. 
Bact., 5, 1920, 219; Phytomonas medi- 
copints Bergey et al., Manual, 1st cd., 
1923, 179 ; Bacterium medicaginis Elliott, 
Bact. Plant Path,, 1930, 162.) From L. 


medico, ancient Media; M.L Medicago, a 
gencrie name. 

Rods: 0,7 by 1.2 microns. Motile with 
1 to 4 flagella. Filaments present. 
Gram-negative. 

Green fluorescent pigment produced in 
culture. 

Gelatin: Not liquefied. 

Nutrient agar colonics; Growth in 21 
hours whitish, glistening. 

Broth: Turbid in 24 hours. Follicle 
formed. Viscid sediment. 

Milk: Becomes alkaline. No change. 

Nitrites not produced from nitrates. 

Indole not produced. 

No HjS produced. 

Not lipolytic (Starr and Burkholder, 
Pbytopath.,3f, 1942, 601). 

Starch not hydrolyzed. 

No gas from carbohydrates. Acid from 
sucrose. 

Slight growth in broth plus 3.76 per cent 
salt. 

Optimum temperature 28* to 30*. 
Maximum 37 .5*0. 

Aerobic. 

Source : Isolated from brown lesions on , 
leaves and stems of alfalfa. 

Habitat: Pathogenic on alfalfa, Medu 
cago sp. 

79a. Pseudomonas phaseolicola (Burk- 
holder) Dowson. (Phytomonas medi- 
copim's var. phaseolicola Burkholder, 
Phytopath., 16, 1926, 915; Bacterium 
medicaginis var. phascolicofo Link and 
Hull, Bot. Gaz., fiS, 1927, 413; Pseudo- 
monas medicaginis var. phaseolicola 
Stapp and Kotte, Nachrichtenb. f. d. 
Deutschen Pflanzenschutzdicnst, 0, 1929, 
35; Dowson, Brit. Mycol. Soc. Trans., 
£6, 1943, 10.) From L. phaseolus, bean; 
M.L. Phaseolus, a generic name;-coIo, 
dweller. 

Synonym : Baclertum puerariae 

Hedges. (Phytopath., 17, 1927, 48 and 
£0, 1930, 140; Phytomonas puerariae 
Bergey etal., Manual, 3rd ed., 1930, 267.) 

Description from Burkholder and 
Zaleski (Phytopath,, ££, 1932, 85). 
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(For Index of the Names of Orders, Panjilies, Genera and Groups of Intermediate 
Rank, See Table of Cratents, p. XI.) 


aaser {Slreploihrix), 076 
abaca (Marmor), 1193 
obbTevialum (Cftlorotiosfoe), 870 
oberdeen (Salmonellfa), 626 
ahony (Salmonella), 602 
ahoriginalie (Spirochatia), 1005 
abortffinalis (Spiroscbaudmnia), 1065 
aloriginalia (Treyonema), 1065 


aborb't'us (flaciifu#), 606 
aborti'tus equinua (Bacillua), 600 
aborfum-ejui (Boefenum), 800 
abortus (Afcafi'srcnes), 561 
abortus (Bacillus), 561, 562 
obortus (Bae(erium), 561, 862 
abortus (Drucella), 43, 661, 662 
abortusbovia (Salmonella), 493, 802, 607 
abortus cants (Balmonelia), 630 
obortus tndmiei (CorynebacUriurn), 661 
obortus (Bacillus), 606 
obortus-cTui (Balmonclia), 403, 600 
abortua-equi (Slrcploeoceua) , 330 
abortus eguinus (Bacillus), 606 
alotlua ofis (Baclerium), 800 
abortusovis (Salmonella), 493, 495, 606 
abortus suis (Bacillus), 662 
abortus var. lipol^ticus (Bacillus), 300 
obortus % ar. lipol^ticus (DacCerium), 390 
obsccssus (Actmobactcrium), 928 
abuntlons (.\fvco{bni),9S3 
ebutilon (Marmor) , 1186 
ob^sscus (Bacillus), 730 


acerta (Achromobacter), 456 

oceris (Bacillus), 456 

aceris (Phylomonaa), 113 

aceria (Pseudomonas), 113 

aeemea (Phylomonaa) , 165 

acemea (Pseudomonas), 165 

acernea (Xanthomonas), 165 

aceti (Acetobacter), 179, 181, 1S3, 692 

a«t» (BoeiKus), 181, 182, 761 

aceti (Bactenopsis), 181 

aceti (Bacterium), 179, 181 

aceti (Jl/terococcus), 181 

aceti (Mycoderma), 181 

aceti (Termobacteriurn), 185 

aceti (Torulo), 181 

aceti (Uloina), 181 

aceti (t7mbtno), 181 


Acctobaclcr, 9, 18, 21, 23, 25, 29, 31, 43 
179, 189 

Acetobacterium, 18, 179 
acetobutylwum (Cloalndium), 780, 805 
825 

ocetobufyricum (Ctostridium), 780, 807 
acetoetAyticum (Bocittus), 721 
oeeloctAyficue (deroboeit/us), 72J 
acefogenes a (Bacillus), 352 


•Index prepared bj Prof. Robert S. lln^ and Mrs. MarRarel E. Breed, New York 
State Experiment Station, Geneva, New York. June, 1017. 
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flflna-rnfnuitssimum (Backrium), C72 
aerius (.Micrococcus)^ 251 
A crohacillus, 20, 22, 27, 2S, 30, 31, T20, 737 
Aerobacter, 10, 21, 2G, 30, 31, 37, 443, 448. 

4S3, 4G4 

Atrohacieroides, 27 
aerohius (Badtlus), GI7, GGO, 737 
aerobim (Slreploeoceus),ZiQ 
aerofactens (BmeUrdidca), 302, 363 
aerojacicna (Eubacierium), 303 
ftcrofoctjdura (Cfostridium), 781 
aerofoclidus (Bacillus), 781 
acTO/oeti'dus (Segutn{[[ua), 781 
acrogcnes (Aeidobaclcrium), 301 
acrogenea (Acrobactcr), 444,454,456,457, 

4G0, G02 

aerogenes (Bctcilltis), 451, G47, G50 
aerogenes (BaeUrium), 451, 672 
Aerogenesbacterium, II,4S3 
flerojcncs / and II (ffaclerium), 672 
acrogenea (Colohaelrum), 4Si 
aerogenes (Encapsutaia) (Bacillus}, 45i 
atfogencs (IleUcohaetcrium), 600 
aerogenes (Micrococcus), 246, 251 
aerogenes (Plotamohaelerium), 361 
aerogenes (Siaphglococeui), 216 
aerogenes (Eireptococcus), 330 
aerogenes (IVekhillua), 790 
oerosicncs-copanlafUBi (Clostridium), 790 
aerogenes capsulatus (Bacillus), 789, 790 


aerosporus (Bacillus), 720 
aero-Urtius (Bacillus), 812, 827 
aerolAcrnophilus (Bacillus), 734 
^ Aeroihrix, 929 ’ 

aerlryehe (Bacillus), 502 
aerirycke (Bacterium), S02 
aertryeke (Salmonella), 502 
aertryeke var. meteagridU (Sdmmlh), 
502 

aerlrycke var. 5iorr* (Salmonella), 503 
aerugtneus (Actinomyces), 057 
ncruglaosa (Pseudomonas), B9, 128 , 693, 
701 

aeruginoaum (Bacterium), 89 
aer«(?fn(j»u8 (Bacillus), S9 
cescAimomcnus (Baci7(uj), 647 
acstuarj'i (DesulfovibrfoJ, 293, 209 
aesluarii (yl/tcrejpiVo), 20S 
ccsfttmon’na (Pseudomonas), 507 
aclatulao (Merator), 1227 
oHhebius (DaeiUus), 647 
aNAcbius (Microeoecus), 2S6 
ailhebius (Slreptococeus), 206 
eevi (Marmor), 1200 
{^fanassi^i (Baeiltua), 737 
^ermentans (.Vrcrococcus), C55 
africarta (Nocardia), 959 
africanua (Actinomyces), 959 
afrjcaaus (Streptomyees). 959 
agalactiae (Borrelomyces), 1293 


aerogenes capsulatus (BaeUrium), 790 
aerogenes gangrenosae (i?aciJJ«s), 813 
aerogenes mcningitidfs (Bacillus), 662 
ocrojiencs necrosans (Bacillus), 820 
aerogenes sputigenus capsulatus (Bacillus), 
617, 6S6 

aerogenes vcsicae (BaciWua), 6SJ 
aerogenes vesicas (Baderiitm), 653 
aerogenes vesicae (Coccobacillus), 653 
acrogeaotdes (ParacoJobactrum), 460, 490 
aerogenosus (Bacillus), 126 
Aeromonas, 29, 30, 101 
acrophiturij (Achromobactet), 810 
aerophilum (BacteTium), 737 
aeropkilum (Cfrobacterium), 610, 691 
aerophilus (Bacillus), 737 
aerophilus (Streplococcus) 336 


agalactiac (Capromyces), 1232 
agalactiae (Streptococcus), 319 
agalaeliae conlagiosoi (Slreptococeus),^ 
agalaxias (Anulomyces), 1202 
agar-exedena (Baetllus), 631 
agardigue/aciena (Microspira), 200 
agarliquefacicna (Vibrio), 200 


agarlj'Sieua (Vibrio), 703 
agglomerans (Bacillus), 4S) 
a^offieralus (Bacillus), 716 
agjlub'noas (^ctocoecua), S35 
Oj/glwb’naas (Leueonostoc), 346 
aggregata f (Sorocbloris), 870 ^ 
aggregatuffl (CWorochroraatium). 


873, 874 Ml 

aggregatum (Pelodictyon), 87l» / 

aggregaius (Slreptococeus), SOS 
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‘no), 413 

olpha (5(rep(0lhru), 976 

' (AffoDjenfs), 416 

alpha (Tarpeia), 1268 

» [Bacillus), 116 

alpmus (fiocitlus), 73$ 

” K^/icif/uj), 731 

attcndorj (JSalmonflla), 506 

.(riHi»\733 

a!(ernans (Zyijoplagia), 13 

0, 471 

oluiaeca (Pacmtomona*), 17S 

f.ciJIits), 363 

aDitaeea (Sat-ctna), 290 

1 'r.'n), 131 

a()4(aee>im (fioetm'um), 673 

■ ' .O'*), 131 

alvMtrta (Crpplococcwa), 337 

' 131 

oh-caria (StrcpfoMMiia), 337 

U.7 

alvei (naciUu«j), 723, 721, 72S, 715 

3C', 

a(i*eicola (Pro(eHs), 490 

0, ll’-i 

ah'eoletrta (HaciKut), ?3S 

), 1C5 

a<vi (Wi'croeoccua), 274 
ama6(ti« (Pacitlua), CIS 

' cu 

oma&ttia (Radcriiitn), CIS 

c:6 

7 i 

amager (5a(monct(a), 521 
amaracrulua (AeroBocil/us), 720 
amaracrptua (RacillMa), 720 

(frn<m), 673 

amciranlhi (RacCcriuni), 178 
amaronChi {l*hylomonn$), 178 
amarand (Paeu'fomonaa), 178 
amari/acUnt {Micrococeut), 238 
amafijlcana (Raci'llua), 716 

Ml), 513 

amariUac {ItacUlut), CIS 

517 

amariUutn (r(ec(rMit<m), fill 
amarua (RacRIus), CIS, 73S 

, 1 

ambiVua {nUtthella), 536 
antbiRua (racudomotina), 103, C67 
amhigua (SUlgcUa). 530 

i.'j: 

1 '6 

136 

amfirofuf (.Sfrepfococcua), 337 

*n), 019 

amaridiRQ (Co5m's(rep(a{5rix), 074 

C25 

amtrieanum (CloaCrtdtum), 819 

• -.93l,9l7,06S 

aman'canut (Acfinontgcet), 075 
amtrieanuB (AVlromcaceua), 71 


aiR^rtcanu* (/Weua), 490 
amtftmnus (RaciRwt), CIS 

'S'! 

amerifooff (4Salmonef{a), 611 

“’•3 

amtthytlina (Bteudomonnn), 233 


, . . , . 
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ctfcjcim (Micrococcua), 2S1, 277 
Qlhidua (Slreplococcua), 337 
alb'ilineana (Uactenum), C33 
aJ6»7tficarn (/’Aj/fomonas), 032 
aJ6oafrus (4ciiRornj/««), 0G7 
aI6occreu« {.Vtcrococcut), 231, 2SI 
Alboeoccus, 8, 233 
alhojacicna (BacjJluj), 
albojaciena (SAiffWt/j), 811 
alboflavum (Protamjnobacler), 182, 190 
af6(»/Jacua (ActiriomycM), 931 
alboflavua (Streptomyccs). 9M 
albogUva (Cylopbaga), 1014 
al o-lacleum {Chatriilium}, 819 
(Daeillus), 71G 

atbolulfuw (CJasIrJoftum), 819 
albopraap tana (Daeltrium), 142 
alboprceipilana (Phytomonaa), M2 
alboprccipitans (Pacudomonas), 141 
atboaporea {A'oeort/io), 951 
aIlos;>orau5 (/tcbnornyccs), 934 
albosporcus (Strcptoinyccs), 954 
aJboviridla {Aelinomycea), 010, 9CS 
album (AcAromobacJcr), 423 
album iBactcrium), 42. 423, 618, 673 
album iCitrobacter), 44S 
album (Corpnebaclerium), 402 
album (jl/ycobacfcrium), 890 
olbuni titpiefaeient {Clostridium), 819 
c/t)U»n minor {Chalridium), 819 
flfbum non-iiguc/ocfen* {Cloalridtum), 819 
oI6utnin(s {Baallus), 709 
o/Aummia (CaciHua) (SlrepJoOnclcr), 737 
aIt)ummosu8 {Flexibacler), 33 
olbummwa {BacUlua) {Sircptobacler), 727 
c?6ua (Aciinomycca), 924, 934, 940, 9GS 
aI6ii« {Alcatigenes), 416 
alfcua (Caci«us), 42, 423, (MS, 737, 738 
clfrua (CeWu/omonas), 737 
alfcua (Golnctococcua), 250 
alius (il/»crococctis), 342, 249, 231, 2S2, 
253, 257, 25S, 200, 261, 262, 263, 261, 
265, 266, 267, 268, 260, 272, 273, 274, 
275, 276, 277, 270, 2S0, 231, 347, 891 
olbus / (AftcTOCOccus), 257 
alius II {Mfcrococaua), 252, 270 
alius (Pedtococeua), 219 


aliu# {Proactinmycea), 023 
alius (SlapAylocaccus), 242, 1140, IHl 
1142 


aliua iSlreptoeoccua), 337 
albus (Streptomyccs), 833 , 943, W7,943 
alius var. a {Acttnomycea), 934 
alius var, ocidus (Acllnonjy«j),9I5,951 
alius var. crelaeeua (Atiinmyus), 93i 
alius var. mattlgenea (4f»eTococcu8),G55 
alius var. ocAroIeuccui (Aefincrmjirfl], 
031,963 

alius var. losstca (Acllnomvcej), SIS 
alius var. loxico (Aclincmjfas),934 
alius aetdus (/IclmomycM), 915,934 
alius onaeroiiesccns (fiacillaa), 64S 
alius aspOTDjtues (Ac/inomyc«),9£S 
alius cadoten’s (Pactllus),^0 
alius corfarens (Parlefiuml.C® 
alius /luidi/ccna {^ftcra«>cfw),257 
alius llguf/actcns (Wicraeareui), 274 
olius liguefocicna {Slaphylceoccuth^l 
alius non liijut/aeiena (Coem), 261 
olius non liquefaeiena {Siaph^tacoeaa), 


2Sl 


alius puliius (&octllus),6(S 
olius pufridus (Pacjllus), 64S 
alius urinae {MieTococcu$),Si9 
allus’Vulgaria (dcltnom&csi), 96S 
alcolescens (Porillus), 450 
atcalcscena (Eacherichia), 450 
olcofcscens (Wicrococcus), 303 
olcalescens (I'ctYlonsl/a), 303 . 

alcaleaeena var. gingivalis > 

3(H 

alcalcscms var. ritnubssiwa ' 


364 

alealfscena var. ayi 


■ngics 

■ A ..fefnwiniacltfr}, 416 
■ 6 


IcQl./acfcns {taertneiiu), ^ 
Icaligenos, 10, 21, SO, 33, 412» 
lealigtnes {AmSormis), SOI 
'caligenes {Baciilua), 413 
'calipones {Bad rfum), 413 
callgeaea (CJostridlwn), SOI 
caligenes (Palmulo), SOI 
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alca-amet 


alcaUfjenet (Vibrio), 413 

alciilinojociidus (Alcaligenes), 416 

oIca2>no/ce2i(ju8 (Bacillus), 416 

alealinus (TAermobacillus), 7W 

alcalophilus (Bacillus), 73S 

aids (Klebsiella), 459 

aleoAolp/iilus (Laclobaeillus), 363 

aleurilidis (Baclerium), 131 

aleuritidis (PAytomimas), 131 

aleuritidis (Peeudomonaa), 131 

alfalfas (Baclerium), 165 

ol/ol/ae (PAj/loBMmai), 165 

alfalfae (Pseudomonas), 165 

allAlfac (Xanthomonaa), 166 

algeriense (Bacterium), 673 

algiRicum (Bacterium), 641 

alginovorum (Baetcrlmn), 626 

oljjosus (Vibrio), 702 

oliphatieum (fiocljrium), 673 

atlp^lleum ItTue/aetens (fiaelerlum). 673 

alfcaletceni (Baenius), 530 

alkaltseens (Baclerium), 539 

alkalesetns (EberlheUa), 530 

oifcaleseens (Prosliitrclla), 530 

alkalcscens (Shigella), 539. 510, 513 

ollantoieus (Slreplococcus), 337 

allantaldrs (Badllui), 673 

allantoides (Bacterium), 673 

oiler (lAueonostoe), 346 

allioriae (Baeitlus), 477 . 

alliariae (Brudnia), 477 

allii (Bacillus), 697 

alia (Pseudomonas), 145, 007 

alUicola (Phglomonas), 136 

alHieola (Pseudomonas), 136 

allium (Bacterium), 145 

olluciatum (3/pcobactcrium), 019 

alma (Ccliulotnonaa), 620 

alirttjuisli (Aetinompees), 031, 017, 06S 

olmut (Bacillus), 620 

oini (Aetinomyces), 068 

aloes (Bacterium), 75S 

alopecuri (Bacillus), 73S 

alpba (Bacillus), GtS, 735 

alpAi (.l/icrococcus), 270 

oIpAa (Oospora), 031 

alpha (Pbsgui), nil 


alpha (Slreploihriz), 976 
alpha (Tarpeia), 1263 
alpinus (Bacillus), 73S 
allendorj (Salmonella), 506 
aUernans (Zygoplagia), 13 
alufocea (Pscurfomonas), 178 
alutaeea (^areina), 200 
alulaceum (Bacterium), 673 
aloearts (Crypioeoecus), 337 
atcearis (Slrepiocoecus) , 337 
alvei (Bacillus), 723, 724, 728, 745 
alveicola (Proteus), 490 
atseotaris (Bact'llus), 73S 
olni (^ticracoccus), 274 
amabtlie (Bacillus), 648 
amabtlis (Bacterium), 648 
amai;er (Salmonella), 524 
omaracrplus (Acrob'acillus), 720 
amaracrylus (Bacillus), 720 
amarantbi (Ooeterium), 178 
amaranfbi (PAytomonas), 178 
amaranti (Pseudomonas), 178 
amarifaeitns (Mterococeus), 238 
omarijfcons (Bocillus), 716 
amarilloe (Bacillus), (MS 
amorillum (Plectridium), 814 
amarus (Bacillus), 648, 733 
ambiffus (Ebertbella), 536 
arobigua (PecudDmonas), 103, 607 
ambigua (S)iigclla), 636 
ambigua (Bpiroebaeta), 1065 
ambigua (Treponema), 1065 
ambiyuum (Achrorndtaeler), 103 
ambiguum (Bacterium), 536, 672, 607 
ambiguus (Bacillus), 103, 536 
ambrafus (Streptococcus), 337 
amcricona (Cobnistreptotbrix), 974 
omerieonum (Clostridium), 819 
amerieanus (Aclinornyees), 075 
amcricanuf (A'llrosococcus), 71 
americanus (/Vo/cus), 490 
amerimnus (Baeitlus), 513 
amertfoorl (Salmonella), 511 
ametbvitina (Pseudomonos), 233 
amethiitinum {Chromofaactcrium),232 
ometbyjlinus (Bacillus), 232, 233 
ometAgjfinus (Bacterium), 232 
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AA*D SPEaER 


amethyUinus Tnebilh (5actHu8),233 
amefhystinus mohilts (Bacterium), 233 
amforeii (Battenum), 673 
amhersiiana (Salmonella), 515 
aminovoToni (Bacillus), 7^ 
ammofiiae (Proteus), 4D0 
oniTnomoe (Salmonella), 490 
ammeniagenes (Alcaltgenee), 416, 007 
ammoniagenes (Bacterium), 416, 607 
araocontactum (Flavobacterium), 631 
Amoebobacten 16, 23, 26, 848, S19, 850 
Amoebornonas, 8, 25, 848 
ampfitbiae (Spirochaeta), 1065 
amphtbolui (Vibrio), 702 
ampldopsorae (Bacillus), 227 
(tmplua (Mtcrococcus), 252 
ampullaeeus (Micrococcas), 252 
amularium. (Marmor), 1212 
amygdalotdea (Bactilus), 64S 
o»ii’b/cra (ThiosphaereUa), 098, 099 
amylt/erurti (Spirillumjt 217 
amiiloaceum var. auranticum (Propiom- 
baeleriwn), 370 
anyloaerobius (Bacillus), US 
Atn’/lobacler, 743, 748, 703 
atnylobacter (Bacillus), 771 
amylobacter I (Bacillus), 771, 824 
amylohacitr ll (Baailus), 771, SJl 
amylohactCT III (Bacillus), 771, 824 

omj/loboefeJ* (Claalncfium), 771 

amylobacier (Metallacler), 771 
omyldiacler jmmobih'a (Bacjllas), 790,836 
amylobacter mobiltg (Bacdlus), 771 
amylohacitr S find IF (Bacillus), 772, 824 
amylocella (Vibrio), 203 
omjflocinslicus (Bacillus), 813 
antyloclasUcus inlestinahs (Bacillus), 813 
ainytolaclis (Sfrcji^ococcu^), 325 
cmjf/oli'ficus (Bacillus), 738 
amylophilum (PfcUnabaeUr), 823 
ojnylorufcer (Bacillus), 484 
amt/lorubcr (Brythrdbactllu-s), 484 
amj^Zarubra (Scrralia), 484 
amylovora (firn'inia), 46S, 1135 

amylovorum (AchromobaeUr), 4^ 
amylovoTum (Bacterium), 4R5 
omylcvorurn (UTohaclcsium), 423 


amylovorus (Bacillus), 465 
artiyloeorus (Alierocoecus), 465 
amylosyma (pactUus), 771 
amylozyme (Bloslridium), 771 
amylozym'cus (Bacillus), 771 
Anaerobacilltis, 27, 763 
Anaerobe No. TJJ, FJflgge, 813 
Anaerobe No. IV, FlQgge, SI4 
fibaerobia (Gafffcya), 284 
otiflcroftic No. V (Ba«7lws), SIS 
anaerobic No. VIII (Bacillus), 813 
flno<inj5jci«n (Bacterium), 6S7, 819 
amerobieug (Bacillus), ^ 
anaerobieus alcaligenes (Bacillus), SOI 
anafrpfttcuj eaproicus (Bacillus), 820 
onaerohicus Itguf/ocien* (Bacillus), SU 
anacrobicus magnus (Streptobacillus), S3 
anacf(?6icus minulus (Bacillus), S6S 
flrwer(>6iVtfj parvus (Coecobaeilks), 36S 
onocrcWcus feclus (Slrep/rfiffeillw}, S22 
cnacraijcws tenuis (Baeilttia),S2l 
anaerobies (Aclia<f?av^s*)»®22 
anaerobies (Oospora), 022 
anaerobtonlt’ca (f*<Kffwr«lla),5Sl 
anaerobium (Aehromobaeter), 423 
anaerobiuni (Baclcrtuw),673 
onoerobjum (Corynebacterium), 3SS, 4®? 
aaaerobius (Micrococcus), 247, 2S1 
onacrobiws (Staphylococcus), 247, 248 
anaerobiue (Streptococcus), 329, 345 
anaerobius (Tetracoeetis), 2S4 
ouaerobius cordte^s (Streptococcus), 
cnaeraWui chromogenes fBflCJlIu*)^ ^ 
ana«ro5»«s dlp^^?leToi^^^* (Beetles}, 
anacrobiui/oetiJti-'i (Bacillus), 7S2 
onoerobius gonoides (Sireplocoecusft 
afloerotmj gracilis (Bacillus), ^ 
cnaerobius fcacmolyaan* 
anacrobius liguc/aelens (Ilacillu^< * '' 
ofioertffriws maiTnu* (BaC’Hus), 823 
anoerobius major (S/aphylocoecus), 
anaerobius micros (S(r(}itcc^<^^*b ’ 

330 . 

osuerobfus minor (Staphylococcus}, ^ 
macrobfus per/oclcns (Coccobc^Bus), 
anaerobius reeUss (BactUus),^ 
anaerobius tenuis (BaetUus), 
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anaerobius tenuis (Lcptothrix), 365 
anaerobi'us vulgaris (Streptococcus), 32S 
anaerobius typ. vulgaris (Slreptocoectts), 
328 

anacTogenes (Baeillua), 533 
anaerogenes (Bacterium), 533 
anaerogenes {Escherichia), 533 
Anaeromyces, 925 
ananas (BaeiBus), 473 
Oitanas (Bocterium), 127, 473 
ananas (Erwinia) 127, 473 
ananas (P/ij/tomonas), 127 
ananas (Pseudomonas), 127, 473 
/Inaptasma, 1100 
anata (BscfcerKfcia), 523 
anotipesti/er (Hemophilus), 554 
onatipesti/er (PJeiJferella), 551 
anatis (Bae(ertum), 523 , 553 
onatis (Cori/nctbriz), 406 
unatis (Salmonella), 403,503, 623, 642 
analis (Spirochaela), 1050 
onatum (Bacterium), 533 
anatum (Salmonella), 43, 523 
anaCum var. aertrycke (Salmonella), i02 
anatum var. muensler (Salmonella), 523 
anaiumvar. nyhorg (Salmonella), 523 
anceps (Bacillus), &4S 
anceps (I^ptotriehia), 307 
anceps (Basmussenia), 3G7 
andol (\'ibno),201 
andropo^ioni (Baclerium), 142 
andropojoni (PAylomonas), 142 
andropogoni (Fseudomonasl, 143. 160, 
1130 

anemoeon (Mierosporon), 913 
anemones (Galla), 1158 
onjinosus (Slrei(oeocciJs), 3.33, 331 
Anglococeus, 1M7 
angliae (Marmor), 1200 
anglomerant (Ttacillut), 173 
anguillarum (Bacillus), 073 
onjuillanm (Baclerfum), 073 
anguillarum (Vibrio), 203 
onjufans (Bocilliit), 75^ 
anffiilafa (/’Ajtomona*), 113 
ang\ilata (I’seudnmoniis), 113, )2| 
angulatum (DafUrium), 113 


aogulosum (Clostridium), 801, $27 
angulosus (Bacillus), 801, 827 
anirulffsus (Bacleroides), 801 
atmusluin (Bacterium), 673 
anhaemolyticus (Streptococcus), 337 
ankaemolylieus vulgaris (Streptococcus), 
337, 343 

anindoliea (Esckertchia), 452 
anindolicum (Bacillus), 452 
anindolieum (Cilrobacter) , 448 
annamensis (Corpnebaeterium), 403 
annamensis (Salmonella), 530 
annulare (Photobaeierium) , 636 
annularis (5/tcrospira), 636 
annulata (Pseudomonas), 173 
annulata (Thiolliri\), 990 
annulates (Bacterium), 603 
annulatum (Florobocterium), 173 
annulatus (/Ictinomyces), OCS 
onnulatus (Actinomyces) (Streptolkrii), 
908 

annulalus (Bacillus), 173 , 048, C03 
annulatus (A/icrococcus), 252 
annultjormans (Bacillus), 5S0 
annuli/ormis (Bacillus), 738 
Annulus, 1213 

anodontac (Cristisplra), 1056, 1050 
anodontae (Spirochaela), 1055 
anoUum (Serratia), 461 
anoiydana (Colloidcs), 695 
anserina (Borrclia), 1068 
anjerino (SpirocAaela), 1053 
anserina (Spironcma), 105S 
anserino (Spirosehaudinnia), 1053 
anserina (Treponema), 1055 
anserinum (Spirillum), 1055 
anserum (Spirillum), 1055 
antarctica (Nilrewospira), 72 
antenniforme (Plaroboctcrium), 440 
anUnnt/ormis (BociYiui), 410 
anlenniformis (Raelerium), 440 
aruAraci/ormia (Bacillus), 645 
.4n(Araeillut, 25, 27 
antAracis (Aplanobacter), 719 
anthracis (B.\ciUus), 719, 1135 
anlArocis (Bacillus) (Daeteridium), 719 
antAracis (Bocillus) (Slrrptobaeter), 719 
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anlhracis (Bacfer»u/n), 719 
anlhracis (PoWencfcra), 719 
ant/iracvs si'mi'tis 728 

anlhracis symptomalici (Bacillus), 776 
anlhrccis-symplomaltci (Closf Kdium), 776 
anlhracoides (Bacillus), 648, 716 
anlhracoides (Bacfcrium), 716 
vinlhroa:, 20, 22 

onlhropopitheci {Spirochaeta}, 1079 
anlibicticus (Aelinomtjces), 912 
antibioticus (Slreptomyces), 942 
anlirrAt'nt (Bacierium), 167 
antirrhini (Phytomonas), 167 
aniirrhini (Pseudomonas), 167 
antirrhini (Xanthomonas), 167 
anularis (Cylophaffo), 1016 
onulartus (BaeUlus), G48 
Apelmoeoena, 14, 1032 
apcrtua (Annulus), 1214 
aphrophilus (Wcmophilus), 5S0 
aphthicola (Streplococcus), 337 
flphthoswm (Bacierium), 673 
cphthosus (Bacillus), 673 
apiculatus (Chondromyccs), 1038 
apicum (Bacillus), 048, 738 
apii (Baetenum), 039 
apii (Pkylomonas), 122 
apii (Pseudomonas), 123 
apiocorus (Baeillus), 470 
apis JVo. 1, No. 2 and No. 3 (Bacierium'), 
673 

apis (Slreploeoccus), 326, 724 
apisepticus (Bacillus), 048 
Aplanobacler, 8, 705 
aporrhoeus (Bocillus), 73S 
appendicU (Actinomyces),^^ 
appendicis (Dineomyces), 022 
appendicis (iVocardio), 922 
appendicilts (Bi/uii6aclcrtum), 369 
aplata (Phylomonas), lU 
aptata (Pseudomonas), 43, 114 
aplalum (Bacierium), 114 
aquamarinus (Achromobactcr), 419 
aquatile (Flavobacterium), 429, 429 
oqualile aurantiacum (Bacierium), 673 
aquaUle ctlreum (Bacterium), C73 
aquatile debile (Bactenum), 673 


ayuatitc Jlauum (Bacierium), 673 
oguatile gasojormans non ligw/arifiu 
. (Bacterium), 657 
aquatile luleum (Bacierium), 673 
ayualtle odorans (Bacierium), 491 
aqualilis (Bacillus), 428, C48, 649 
aquaiilis {Bacierium), 423, 613 
aguolilis {Diplococcus), 694 
aqualilis {Micrococcus), 252, 695 
aquatilis (Wterospira), 199 
aqualilis (Pseudomonas), 146 
aquatilis (Streptococcus), 702 
aquaiilis (Strcptothrix), 976 
aquatilis (Vibrio), 199, 632 
ayualilts (2u6erello), 577 
aguoliltso (Bocillus) I 684 
aqualilis albissimus (Micrococcus), 695 
aguali'lis alOus (A/icrococcu»), 252, 655 

ogualilis communis (Bacillus), 649, 661, 


099 

cguolilis communis (Bacierium), 649 
aqualilis fiavus (Micrococcus), 252 ^ 
cguotilie gasoformans non liquefaetens 
(Bocillus), 657 ‘ 

aqualilis invisibilis (Mtcrocoeeus)i ^ 
aqualilis mognus (ilficrococcus), 6w 
cgualilis radiolus (Bacillus), 613 
aqualilis rodtalus (Bacierium), 613 
oyuablis solidus (BQallus),6w 
aquatilis solidus (Bacierium), 
agualilis sulcafus (Bacillus), Cw 
aqualilis sulcafus I (Boctllu*)* * 
cguolilis sulcatus it (Bocillus), ' 
ojuoliiis tulcolus 111 

ajmlilia sulculus ’/ H) 

aq^lM, vilhsm (£?««) «). «> 
ajueJucfum (leplaspir.), 
ojucum (Bactcritim}, 759^ 
aqueps (uicracoccpt), 99- 
aqpimus {Mimocca),^^ 

aquDsup (Proacllnompcet), 

oraiwosj«a» W 

.r.bmosum ffrop.ombsrttrwo)’ 
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arab-asce 


ora&tnosus {Ladohaciltus), 357 
ardbinoiaTda Types A and B (Shigella), 
514 

aracbldls (Marinor), 1187 
araclinoldea (Begpatoa),802, 993 
arachnoidea (Osctllaria), 992 
oracftnoideus (Bacillus), 738 
oraltflforo (Bricinto), 477 
araliavorus (Bactlius), 477 
orbaresccns (Aeiinomycea), 919 
arborcscens (Bacillua), 435, 436, 519, 919 
crborescens (Bacierium), 435 
arborescens (ETylhrohaeillus), 435 
arborcsccna (Flavobactcrium), 429 , 435, 

• 439 

arborcseens (A'ocardia), 919 
arborescens iaetis (il/icrocoecua), 252 
arbowcena non>li?u«/aciens (Bact'Bus), 
435 

orborescens non-Iigue/oeiens (Boeierium), 
430, C73 

arboreus (BaciBus), 519 
Archaogiutn, 1017 
oreheri (Gaj^isva), 2S4 
arcAtbaUit (BalmoneBa), 531 
aretieum (Achromohaeler), 423 
arelieum (BaeUrium), 073 
orrcbacaieia (Baimonelia), 500 
arenarius (Bacillus), 73S 
argtnUo-vhospKortscene (Oacilius), C31 
artjcnleo-fbcipborcsccns / (BaeiBus), 034 
argenteo-photphoreteent II (BaeiUus). 034 
argenteo-phofphoresccne III (Baeii{us),631 
ttrgenteo-phojphortseem (Bacterium), 031 
oTgenteo-phocphoreacens liquefaeient (Da- 
ci7ius),03l 

aryenteus (.Ificrococcus), 253 
aryenb'nensis (5pi'rocAae(a), 1005 
arffcnlinensis (Treponema), 1005 
argenJopboipJiorfJcens (AcAromobocler), 
031 

arguaia (Cellutomonat), 170 
arguta (Pseudomonas), 176 
ariiui (Baciltus), 73S 
ariiona (Satmonetta), 402 
Arloingiliue, II, 703 
orionTti (Badllue), 735 


amoracifl^ (BaetBus), 710 
aroideoe (Bactiius), 474 
aroideae (Bacterium), 474 
aroide&e (Erwlnia), 470, 474, 1129, 1136 
aroideae (Pcclobaclertum), 474 
aromafaciens (Achromobacler), 423 
aromafaeiens (Baelerium), 423 
aromaltca (Peeudomonas), 146 
aromoiictf var. quereitopyTogalUca (Pseu- 
domonai), 146 

aromalici^ (riafobaeierium), 457 
aromalicus (Bacillut), 434, 457, 649, 743 
aromalicut (Baelenum) , 457 
aromaftcMS (Slrcp/ocoecus), 337 
aromaticus hulyn (Bocillus), 440 
oromahcHS lacits (BaetBus), 434 
ortbrt{iC(S (Mierocoeciii), 301 
arlhriiteA (A'etsseria), 301 
aHhnUdii (Baciertum) , 074 
artbrUid«s (.Vurimyees), 1292 
arlkritidit chronicac (Bacillua), 071 
orlArifid»s->nur»e (Corynebacienuw), 402 
ArMrobocIer, 7 
Artfirobaclndiunv, 7 
ArMrobacirtBium, 7, 82 
Arlfcroboclrinium, 7, 82 
Arlhromitus, 1003 
Arlhroalreptokokiut, 312 
ortbrotrapicus (iluseulomyces), 1213 
arlkurt (Bacillus), 639 
orficuIa(o (Pseuc/omonss), 140 
arficu(a(um (Bacterium), 759 
srficulorum (Slreplococeus), 337 
artus (pbagus), 1133 
orralis (Grabamelfa). 1100 
orricolae (7iartonfBa)> 1101 
arricofac (/iormnbarloneBa), 1101 
nrvilla (pBcudomonaa), 106 
arriBum (Aebromobnefer), 105 
Bsaccharolyljcus (Mjerncorcus), 246 
asaecbarolylieus (SJapbylococcus), 210 
asnccbarolylicus var. inddteus (Staphylo- 
eoccw*),2l7. 201 
aialignus (Bfrepfococcus), 337 
ascjndens (Acelobacter), 43, 185, C92 
ofeenderts (Buc/eriun), 1S5 
otrenlens (Wrina), C02 
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ascitis iCoryncbacterium), 402 
Ascococcus, C, 235 
ascoformans (Bolryocaccus) ,2Si 
a^co/ormans (Aftcrocofcua), 252, 253 
aacoformans (Siaphylococcua), 233 
oico/ormia (Micrococcua), 253 
asialtcum {Badertum'), 450 
asiaticua (Bacillua), 4M, 738 
osjalicus (Pro{eus)i 450 
aaiafjcaa (5almoncHa), 450 
aataticus mobtlis (Baeillua), iSO 
asialtcus mohilis (SalmoneUa), 450 
oaparapi (Baciifus), 759 
asparagi (Bactenum), 759 
asper {Aticrococcus), 253 
aspicrti't (PAj/fomonas), 69G 
asporiferum (Bacierium), 674 
osstmths (fiactJJus), 640 
<i««ur^n« (ArcAanjtwm), 1019 
4fiIa«io, 20, 22, 705 
aaUraeearum (Bactllua) , 477 
asleracearum {Ermnia), 477 
asteri/ormts (Baallus), 612 
asteria (Baeillua), 73S 
Astorococcus, 1289, 1201 
asferot<ffi (LepColkriz), 218, 365 
aslerotde iMycobacteTum), 895 
AsUroidea, 892 
asleroides (AcUnomycea), 896 
aateroidea iAsterotdesf , 896 
asferoidea (Cladothrix), S96 
asleroides (Discomyces), 896 
aateroidea (Nocardia), SOS, 897, 018 
asleroides (Oospora), 898 
asleroides (Proacttnomyces), S% 
aateroidea {Streptolns), 896 
asleroides var craleri/arrms (Noeardta), 
897 

asleroides var cralerifoTmis {Proadino- 
myces), S97 

asleroides var. decolor {A'’ocard{o), 897 
asleroides var decolor {Proaciinomyeea), 
S97 

asteroides var. gypsoides {Koeardtet), 897 
asleroides var gypsoides {Proaf/i»o- 
trtj/ccs), 897 


asteroides var. serralus [Aclinommt] 

917 . 

Asteromyces, 1291 
asierospora (Astasia), 720 
asierosporus (Aerobacilhs), 720 
asterosporus (Bacillus), 720, 748 
asierosporus alpha (Bacillus), 72ii 
ualheniae iSacillus), 4i8 
osMeniae (Bacterium), 448 
QStkeniae (Escheriekia), 443 
asibenoalgiae (Lepiospira), 1078 
asthenoffenes (Bacillus), 738 
astragaU (Baclerium), 139 
astragaU (Phyiomonas), ISO 
astragali (Pseuilomonaa), 139 
astri (Marraor),ll96 
Mtrictum (Jfarmor), 1185, 1167 
osirjcluw var. ouevto (ilfomar), 1I6S 
aatrietum var. ckloroyenus (Marmor), 1168 
astn'etus (Phagus), 1133 
aterrimus (Bacillus), 711 
aletrimus tschitensia (Bacillus), 738 
alkerlon (SalmoneUa), 701 
Qtlantica (Pseudomonas), 697 
13 

airo/aeiens (Baeterium), 120 
ofro/oeiens (Pkytomonas), 121 
atrofaciens (Pseudomonas), 120 
ntroseptica (ErTvinia), 488, 470, 1184 
alrosepticus (Bacillus), 45S, 470 
aUenuatum (Spirillum), iZ, 217 
allenuatum (Spirosoma), 217 

Qtypica pseudolubcrKulosa (ilctisomyces , 

973 

aucuba (Marmor), 1176 
aucuda var. eanadense (Slarmor), 
aucubieola (Pseudomonas), UQ 
auranha (Sptrochaela), 3053 
auranliactt (Cladolhrtx), 806 
aurantiaca (Cytophaga), 1013 
ouranJtac« (ilerismopedia), 251, 2W 
auranliaca (A^ocardio), SD6 
auranltttca (Oospora), S96 
aurantiaca (Paulosarcma), 2SS 
aurantiaca (Sarcina), 243, 2» 
aurantiaca (Stigmalelh), 103< 
aurantiaca (Slreptolhrix), 806 
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FAMILY PSEUDOMONADACEAE 


119 


Rods: 1 by 2 microns, sometimes 
slightly curved, filaments present. 
Motile with polar flagellum Gram- 
negative. 

Green fluorescent pigment produced 
in culture. 

Gelatin stab: Slow liquefaction. 

Beef extract agar Whitish, circular 
colonies, 2 mm. in diameter Edges 
entire. 

Broth: Turbid. 

Milk: Alkaline. 

Nitrites not produced from nitrates. 
Indole not formed. 

Hydrogen sulfide not formed 
Not lipolytic (Starr and Burkholder, 
Photopath , $2, 19-12, 601). 

Acid but no gas from glucose, fructose, 
mannose, arabmosi}, xylose, sucrose sod 
glycerol. No acid from rhamnosc, lac- 
tose, maltose, mannitol and ealicin 
Alkali from salts of citric and malic acids, 
but not from acetic, formic, lactic or 
tartario acids. Starch and cellulose not 
hydrolyzed. 

Slight growth in broth plus 4 per cent 
salt. 

Optimum temperature 20* to 23®C. 
Ma>imuin 33*0. Minimum 2 5*0. 
(Hedges, Ice ci(.). 

Optimum pH 0.7 to 7.3. Maximum 8 8 
to 9.2. Miiumum 5 0 to 5 3, (Kotte, 
Phyt. Zcitsch , S, 1930, 453.) 
Microacrophilic 

Source : Isolated from leaves, pod and 
stem of beans showing halo blight. 

Habitat : Pathogenic on beans (PAosco- 
I«« vulgorij), the kudzu vine {Pueraria 
hirsuta) and related plants 

SO. Pseudomonas ptsiSackett. (Sack- 
elt, Colorado Agr. Exp. Sta., Bull 218, 
1916, 19; Bacterium pist Erw. Smith, 
An Introduction to Bacterial Diseases of 
Plants, 1920, 474; Phytomonas pisi Bcr- 
gey et al., Manual, Ist ed , 1923, 181.) 
From Gr. pisum, the pea; M.!,. Pi»um, 
a generic name. 

Rods : 0.68 to 2 26 microns. Motile 
with a polar flagellum. Gram-negative. 


Green fluorescent pigment produced in 
culture. 

Gelatin: Liquefaction. 

Agar slants : Moderate growth in 24 
hours, filiform, glistening, grayish-white. 

Broth: Turbid with a scum in 5 days. 

Milk: Alkaline, soft curd, clears 

Nitrites not produced from nitrates. 

Indole not produced. 

No lIjS produced. 

Not lipolytic (Starr and Burkholder, 
Phytopath., 82, 1942, COl). 

Acidbutnotgas from glucose, galactose 
and sucrose. 

Starch not hj'drolyzed. 

Optimum temperature 27* to 28*C 
Maximum 37.5*0. Minimum 7*0. 

Aerobic. 

Source* Ten cultures isolated from 5 
collections of diseased peas showing water 
soaked lesions on stems and petioles. 

Habitat: Pathogenic on garden peas, 
Pi$um sativum and field peas, P. sativum 
var orrenje. 

81. Pseudomonas syringae van Hall. 
(Kenms der Bakter. Pflanzenziekte, 
Inaug Diss., Amsterdam, 1002, 191; 
Bacterium eyrjnj7oe Erw. Smith, Bacteria 
in Relation to Plant Diseases, /, 1905, 6.3; 
Phytomonas syringae Bergcy ct al., 
Manual, 3rd cd , 1930, 257 ) From 
Latin, syrtnga, a nymph that was 
changed into a reed; M.L Syringa, a 
generic name 

Synonyms* Brj’an (Jour. Agr Rc3.,S(?, 
1928, 225) lists Bacterium citriputcale C. 
O. Smith, Phytop.ath., 8, 1013, 69, and 
Bacterium citrarefaeiens Lee, Jour. Agr. 
Res, 9, 1917, I [Pseudomonas etlrare- 
faexens Stapp, in Sorauer, Handb d. 
Pflanzenkrankheiten, 2, 5 Aufl , 1923, 
190). Clara (Cornell Agr. Exp. Sta. 


oignae Bergcy ct al., Manual, Ist ed , 
1923, 183), Pseudomonai finrfi/ociens 
Tisdale and WHiamson, Jour Agr. Res., 
25, 1923, HI (Bacterium rinrfi/acieni 
Tisdale and Williams, i5id. ; PAyJomonas 
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avium iBacxUua)y 400 
avium {Bacterium}, G74 
avium (Borreiiota), 1229 
avium C&fycobacterium),878, 879,SSO 
m'tuni 547 

avium {BickeUsia), 3095 
avium {Slrong^tophsmo), 1229 
avium (Tarpeia), 1274 
azoljci/s (BflCj'Wua), 772, 824 
Arotobacter, 19, 21, 2G, 29, 31, 21G, 219, 
221 

azotohacter (BacxUua), 219 
azolopena {Pscvdomonas}, 697 
Aiotomonaa, 8, 219, 221 
azurcws 019 

babesi (BaeBius), C49 
6a6Mi (iVet«erta), 254, COO 
Ba&eaia, 312 
babm% iBaclertum), 074 
baccanmi (SaeiUus), 4C0 
6accaftn:t (C'ios^^nilum), 478 
6aeealus (^/ifracorcus) (8'ar£tna),253 
baevlh/era {Pelagloea), 871 
bacilhfornus (BarioncDa), 3301, 1105 
bactlltfomi3 (Bar/onio), 1101 
bacillosum (Amacbobactcr), 849 
Bacillua, 6, 7, 13, IS, IS. 19.^22, 27. 30. 31, 
■42, 43, 46, C3, 70, 170, 632, 643, 701, 70S, 
763, 300S 

Bacillus J, Bienstock, 756 

Bacillus II, Bienstock, 753 

Bacillus 2J, Leube, COS 

Bacillus a, Gutllebcau, 662 

BoctWus a, b, c, d, e,f, hand j, Vjgtiai,647 

Bacillus A, GrigoroR, 354 

Bacillus A, Maggiora, 671 

Bacillus B, Hoffnxann, 749 

Bacillus B, Maggiora, 661 

Bacillus D, Foutin, 744 

Beallus D, Peters, 741 

Bact lus G, Maggiora, 650 

Bacillus H, Maggiora, 662 

BaciWua A’, Moore and White, 726 

Baallus a, Basse, 639 

BflcWZus a, von Freudenreich, 356 
Bacillus Y, von Freudenreich, 35S 


BaciWus t, von Freudenreich, 360 
Socj/lu» t, von Freudenreich, 352 
Baetllus No. 18, Conn, 760 
Bacillus No. S5, Conn, 753 
Bacillus No. 41 , Conn, 423 
jBact'Hus A’o, S, Fulles, 66S 
Bacillus No. £, KedronskI, 814 
Bacillus No. S, Pansini, 718 
Bacillus No. 0, Pansini, 710 
Bacillus No. 8, Panstni, 73S 
Bacillus No. XVI, Adametz,7IS 
Bacillus No, XVII, Adametz, 760 
Bacillus No. /, Viiigge, 716, 725 
Bacillus No, II, FlQgge, 741 
Bacillus No. Ill, FlDgge, 73S 
Bacillus No. IV, FlUgge, 744 
Bad lus No. V, FlQgge, 7J6 
BaciWw* No. VI, Flugge, 743 
BacxllusNo. V//, FJLigg<'.747 
Bacillus No. VIII, FiCgge, 748 
Bacillus No. JX, FJhgge, 7^0 
Bacillus No. X, FiUffge, 709 
Saci/bfs A'o. XI, FiOgge, 743 
Bacillus No. XII, FlUgge. 755, 761 
Bacillus cl sivine plague, SOS 
BariWus sp., SordeHl, 777 
Bae<er»djw»j, 6, 43, 705 
Boclericnari No. IS, Lembfce, 74S 
bacterifera (CyJindrogJcM.V 874 
BacUriophagum, 112S, 1129 
bacteriophagus {Prolohios), 1123 
Baclcrtopsis, 179, 365 
Bacterium, 5, 7, 10, 13, 15, 17, 18, 13. » 

SO, S7, J2, 45, 76. 82, 179, 435, 595. “3'. 

590,612,634,705,763 
Bacterium A, Peters, 657 
Bacterium B, Peters, 664 
Bacterium of hog cholera, 503 
Bacterium of swine plague, SOS 


BaclCToidea, 20 

Barteroidcs, 22, 23, 27, 31, 3., > ’ 

684, 763, 1296 
tinrioderma, 76 


Bactrella, 705 
Bactridium, 7, 705, 763 


Baclrillius, S3 ,, -ne 

BacMlum, 7, 13 , 25, 27, 62, 705 
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aura-avis 


aurantiaeiim (Agarbactcnum), 630 
auranhacum {Bactendium) , 243 
auranliacum {Chromobacterium), 440 
auranliacum {Corynebaclerium), 402, 404 
aurantiacum {Flavobaclerium), 440 
aurantiacum {Polycepkalum) , 1(^7 
aurantiacus (Actinomycea), 806 
auranltacus (Auroeoeeus), 243 
auranOacus {Baalim), 440 
auranltacus {Bacterium), 440 
aurantiacum (Chondromyces), 1037, MBS 
auranliacus (Micrococcus), 243, 265, 275, 
290 

ouranMacus (Pcdjococeus), 243, 290 
auranliacus (S^aphytoeoecua), 243 
ourantiaeua (SireptococcK*), 243, 253, 337 
auranliacuS'Sor^At (<Uterococcua),243, 253 
auranliacus tingitanus (Dacillum), 145, 
646 

auranttocus var. fruteseens (CAondra- 
mi/ces), 1037, 1039 

auranO^uti/rtcum {Clostridium), 819 

auranOi (Bacillus), G74 

nuranitt (Baclfr»um),67$ 

auranOnum (r{ato5ac(crium), 440 

auranlinus (Bacillus), 440 

auronfium {PlocamobaeUrtum), 674 

aurantium roseuni {Bacterium), 392, 674 

aiiranfius (Bacillus), 619, 73S, 739 

auranfius (Ccllulomonas), 739 

aiirca (/tcfinomyccs), 943, 9CS 

aurta (.YocarJio), 96S 

aurea {Oospora), OGS 

nurea (Pscutlomonas), 140, G07 

aurea (Narcinn), 290 

a urea {Streptolhrix), 96S 

«urfO-/lacm (Bacillus), 674 

niireo Jlarus {Bacterium), 674 

Aurcogcnum, 1164 

aiircserns (Bacillus), 4 40, 474, 674 

nurcsrCTis {Baeltnum), 440, 415. 4*14, 674 

auTf terns {FlarcJ’iirlcrtum) , 4 10 

flurcsfcris {.Sarcinal, 290 

auff^fcns^ar mi/co»a (Narnnal, 2'W 

tturtiim (Bacterium), 674 

aiircum (I’nlyanRium), 1031 

ouffUM (A'pinllum), 203 


aureum {Spirosoma), 203 
aureus {Actinomyces), 943, 96S, 977 
aureus {Auroeoeeus), 211 
aureus (Bacillus), 649, 674, 71G 
aureus (Flcxibacter), 38 
aureus (Micrococcus), 241, 251, 252, 253, 
2&4, 256, 258, 265, 266, 268, 269, 271, 
276, 279 

aureus (Myxobacter), 1026 
aureus (Staphylococcus), 241, 1140, 1141 
aureus (Streptomyces), 943 
aureus (Fiftno), 203, 204 
aureus var. equi {Staphylococcus), 25Z 
aureus laeits {Micrococcus), 253 
aureus minulisstmus {Bacillus), 663 
aureus sarcini/ormts {Staphylococcus), 
231 

aurts (Bacillus), 402 
auns {Corynebaclerium), 402 
Auroeoeeus, 8, 235 
auroqenes (Bocillus), 617 
aurogencs (Cellulomonas), 617, 622 
auroqenes var. oli*ut (Bacillus), 622 
australienso (Lcthum), 1223 
australiense var. IclAale (LelAum), 1224 
australiense var. tj/picum (Le(Aum), 1221 
australiensis (Ch)orogcnus), 1147 
oulumnafiS (7,epfospira), 1078 
autumnalis (BpirocAaefa), 1078 
aulumnalis A (Spirockaeta), 1078 
aufumnalis Typo 11 {Leptospira), 1077, 
1078 

ouxinopAilum (Bac/erium), 145 
aiadt (Actinomyces), 915, 024 
aicnae (Baallus), 116 
avcnac (Frnctiiinca), 1162 
aecnae (PAytomonas), 116 
arenoc (Pseudomonas), 110 
avicida (I’sstourcll.a), 647, 552, 042 
orieidum (Bartcrium), 546. 547 
nricidus Coccoiaallus), 547 
andum (Coryntbaelenum), 3S.8, 4'‘2 
aru/ns (Paeleroides), 7fO, 402 
artdut (ViArjo), 702 
orisfpfjcn (/’nsteurella), 523, 547 
ansepti'cum (Boefenum), 547 
onsepticus (Bacillus), 530, 547 
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bellus {Bacillus), 739 
telorincnsis {Bactlltts), 360 
bemifiise (liuga), I2J9 
henioiensis (Bacillus), 633 
benJotensis (Bacienum), 533 
benfoieitsis (CastcUanus), 533 
ften/ofensj^ (Eberlkdla), 523 
benzalt (Bacillus), W9 
benzoh a and 6 (Baclenum), 6?4 
berardiniai (Discom^ces), 0J8 
berardinisi (Nccardio), 918 
berbera (Borreiia), 2061 
berhera (Spirochasta), lOGI 
berbera (Sptronema) , 1061 
berbsra (Spiroschaudinnia) , 1061 
bsrbeudis (Bactenum), 115 
6cr5«ridi« (PAj^lonidnos), 115 
berberidis (PseudomoQas), llfi 
berherum (Treponema), 1061 
bereslne^ (Noeardia), 919 
bereeln^i (Aefinomyces, 919 
berestneffit (Discompces), 919 
bereslnem (Bacillus), 918 
bergerac CAnnuIua), 1213, 1216 
beri‘beri (^^tc^ococcua), 253 
feeri&ericus (BacfWus), 649 
bernardimsi (Acltnomycea) , 018 
bernenats (Bacjllua), 739 
berohnensts (Bacillus), 234, 360, 650 
berahncttsts (Ijactobactllus), 360 
berolinensis (Microspira), 196 
berohnensts (Mycohaclenum) ,^S, 890 
berohnensts (Pseudomonas), 697, 608 
berolmensts ^Vibrio), 196, 204 

berohnensts fasciformis (Saccharo- 
bacillus), 360 

berohnensts tn-dicus (Bactllus), 697 

fierob'ncnsis indicus (Bacterium), 697 

berta (Salmonella), 51S 

berthcrandi (Comothecium), 2S9 

tesscrt (Bacterium) , 674 

bessoni (KurlAta), 613 

beta (Bactllua), 850 , 739 

beta (Micrococcus), 269 

beta (Noeardia), 976 

beta (Phagus), 1141 

brta (Scelus), 1237 


bela (Streptothrix), 976 
beta (Tarpeia), 1270 
Betabactermm, 9, 30, 360 
Betacoecus 9, 30, 346 
hetadclbruechi (LactdxxciUus), 3C3 
betee (Bacillus), 477, 639 
betae (Bacienum), 344, 639 
befae {Bulylohacter) , 7S1, S25 
belae (Cerium), 1204 
betae (Marmor), 1178 
betas (Myxohacillus), 762 
betae (ifyxococcus), 34S 
betae (Phytomonas), 144 
betae (Savoia), 1221 
betae viscosum (Bacienum), 674 
belainovorus (Baallus), 739 
betonigrificans (Bacillus), 739 
betieola (Bacillus), 478 
belicola (Bacterium), 478 
6etjcola (PAyfemanas), 163 
belicola (Pseudomonas), 163, U84 
betieola {Xanthomonas), 153, 230 
beticolum (Bacterium), 153 
betivora (Erwinia) , 468 
betti'orus (Bactllua), 46S 
betle (Aplanobacfer), 130 
belts (Bacterium), ISO 
letlis (Pbi/lomonas), 130 
bclHs (Paeudomoiia9),I30 

iiacutum (Bactllus), 739 

biacutum (Fusobacterium), 583 

bittcuius (Fusiformis), 5S2 
biazotea (CcUulomoaBs), 517 
biaeoteus (Bacillus). 617 
bihula (Cellulomfri'as), 615 
bibulum (Bacterium), 615 
bibulus (Bacillus), 615 
Atcolor (Actinamyces), 919 

bieotor (Micrococcus), 25-t 

hteUot (Noeardia), 919 
btcolor (Sarcina), 290 
biensiocii (Pw/rj/cus), 790 
biensioeldi (Baallus), bH 
bienstoelh (Bacienum), 544 
bien^oehii (EberlbeUa), 544 
hienstoclii (Shigella), 544 

fti/erwtenfana (Baeillus), “• • 
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bact-bell 


Bacirinium, 7, 82, 705 
Baeirinius, 83 
badius {Dacill^t), 739 
tadiu* {Micrococcus), 253 
taWensu (Actmomi/ces), 919 
bahiensis {Discotnyces), 919 
baWensis (Xocordia), 919 
bahiensis (Oospora), 919 
balaenae {Clostridtum) , 775, 819 
balanilidis (Spiroehaela), 10G5 
balanilidis (Spironema), 1065 
balanilidis (Bpirose^udinnta), 1065 
balanilidis (Treponema^, 1005 
balbtanii {Bacillus), 674 
balbianii (Baetsrium), 674 
balbianii (Crlatisplra), 106S, I05C, 1057 
balbianii (Spiwbasla), 1055 
balbianii (rrypanosoma), 1075 
baleanus (Bacillus), 739 
bal/ourti (Grobamclla), 1109 
fiolibaRella, 10 
baUerup {Satnonella), 530 
ballieum (rbolobaclcrium), Wo, 030 
bollieus (1 ibrto), C3C 
balbsllnum (Flavobatlcnum), 437 
bamptonit {Chromobaetfrium), 23t 
bantam (Salmonella), 523 
barati {InJlabxUt), 823 
borbareae (PAylomonas), 151 
bnrbarcao (Xanthomonas), 164 
barbalutn (Bac(<num),76l 
barbilisles (BociHms), 739 
barfjfnsis piirpureus (l/icrococcMs), 253 
bareilly (Solmonella), 511 
ba^^if^y vnr milairosima (Solwonel/n), 
511 

barenlsianum (Bacterium), 674 
barlcri (Bacillus), 129 
barlcri (Baefenum), IT*) 
borlcri (PAjiforionas), 129 
barVcrl (Pseudomonas), 129, 131 
Bartonella, 37^1100, 1102, 1109 
DartonfUa *p., IIOS 
Bar/oma, 1100 
batatas (Bacillus), TS"* 
batoria {.‘Salmonella), 521 
bafririar (f,eplly^pira^, 107s 


balrachonim (Artbromitus) , 1003 
batrachoTum {Barlonella), llOS 
bairoeftorum {Ilaemobartonella), HOS 
balrocfiorum (3/icrococcus), 1123 
bauri {Bacterium), 108 
beaufortensiS {Pseudomonas), 697 
beefcts {Bacterium), 552 
beddardii {Actinomyces), 963 
beddardti (Streplomi/ccs), 963 
Bcgpatoa, 12, 16. 18, 19, 24, 20, 42, 9SS, 
990, 993, 994, 1007 
btggialoides {Oscillatoria), 992 
beyontae (Bacterium), 155 
begoniae {Phytomonas) , 155 
begonine (Xanthomonas), 165 
beigetiana {Zoogloea), 253 
betyelionum {Sclsrotium), 253 
beigelli {Chlamydatomus), 253 
beiyetii (Hyaloccceus), 253 
beigelii {Microeoeeus), 253 
beiyelii (Pleurococcus), 253 
beiyelii {Tnehosporum), 253 
beijcrinclri (Bacillus), 356, 650, 691 
bei/enncii (Boelcnum), 674 
beijerinelii (Arotobocler), 2)9 
beijerinclvii (Clostridium), 772 
beijm'ncAii (Baclobact/lus), 357 
bcijcrinckti (Pseudomonas), 109 
beijerinctii (BAiiobiam), 225 
beijertnekii {lihitomonas), 225 
bcijtrinciLii (Sarcina), 280 
beijirinclii (PAiobacterium), 81 
bctjcrinek.il {Urobricillua), C91 
bciierineiii (ribrio),203 
bei/ennclii var. jncohsenii (TAiobac- 
teriunl), 81 

belJtmi ()/ycobocteriu»i), 89 Q 
bcl/onJi {Racitlus ) , OtO, 803 
bclfantii (Clostridium), 803 
hrifanlii {Endosporus), 619, S03 
bfl/aifiensis II {liaeillus), 533 
bef/asliVnsis 1’ (Bacillus), 
bef/astiensis (Bacterium), 5.13 
bel/astienris (BbcrtAella), 53.1 
bellisari (<lrtin()mycc»), 968 
beBonenstt (Bacillus), 777, S25 
Wtonensis (C/o«tn'dium),778 
1403 
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boTcak {Ftavobac(erium), 625 
boreopolis (Pseudomonas), 94 
borcus (Aftcrococctis), 254 
bornensis (Erro),12B6 
Borrelia, 19, 34, 35, 37, 42, 1057, 1068 
Borrclina, 1225 
Borreliota, 1229 
Borrelotnyces, 1291 
borstclemis (CactHus), 739 
bosporum (Bactmum), 145 
bossonis (Baefertum) , 675 
hostroemi {Aclinomyees), 970 
holkini (Bactllus), 813 
hotryoffenvs (Micrococcus), 253 
Bolryomyces, 235 
BoitiUnta, 20 

botulinum (Clostridium), 778, 784 
boIuh'numD (BaciBus) (C(o3Jrtdium),779 
hoiulinum Type A (CiosJridium), 784 
Type B (Cfojirjdiiim), 784 
boiab'rtKW Type C [Chalrtdium), 779 
belwlinuw Type D (Clostridium), 779 
hoiulinum Typo E (.Clostridium), 779 
Doiultnus, 20, 22, 703 
6o^a(i’nus (Bactllus), 778 
botuUnus (ErmengemiUus) , 778 
botuUnus Type C (Bacillus), 779 
Bolulobactllus, 8, 703 
boufardi (PastcureBa), 553 
bouiroujti (Baallus), 676 
boutrouxii (Boctcrium), 075 
bovicida (Bacterium), 648 
bovidae (Treponema), 1076 
Bovimyces, 12GI 
bovitia (Lisierella), 409 
bovinum (Scelus), 1239 
booinus (Iftcrococcus), 254, 337 
boi'inus (Slreplococcus), 337 
bovis (Actinomyces), 926, 926, 927 
boi’is (Bactllus), 052 
bovis (Bacterium) 675 
bovis (Bartonella), 1106 
bow’s (Beiacoccus), 347 
bovis (Cladotbrt*), 925 
bovis (Corynebacterium), 390, 391 
bovis (Coryneifini), 401 
bow's (Dtscomyces) , 925 


botfts (Ehrlichia), 1095 
bovis (Grabamello), 1110 
bovis (Hacmatococcus), 254 
bovis (Haemobartotiriia),1106 
bovis (Bemopfitlus), 591 
boeis (Leptospira), 1078 
bovis (Leueonostoc), 347 
bow's (Micrococcus), 254 
bovis (Jlolitor), 1242 
bovis (Moravcila), 691 
boeis (hiocardia), 925 
bom (Oospora), 925 
bovis (Proaelinomyces),925 
botis (Biclellsia), 1095 
boeis (Sphaerotilis) , 925 
boris (Stapftylococcus), 264, 281 
bovis (Streptococcus), 320, 321, 322 
bovis (SircptotArii), 925 
bovis (Tortor), 1276 
bovis var. niperionus (Aeltnontyces), 96S 
bovis albus (Actwomyees), 968 

• • - • 'f • . I torts 


bovis fareinieus (Aelinomyces), S95 
bovis luteoTOseus (Aettnemyees), 971 
bovis morbijicans (Bacillus), 614 
bovis*morbi}lcan8 (Balmonflla), 614 
bovis sul/ureus (Actinomyces), 925 
bovisepiieo (Pas(eurella), 547 
bovisepiicus (Bacillus), 647 
boeisepiicus (Bacterium), 547 
bovium (PQsteurella), 647 
bowlcsiae (Pseudomonas), 126 
bottiesii (Bacterium), 125 
boxclesii (Phytomonas), 123 
Brachybacieriurit, 312, 349 
bracAysporum (Softsriuwi), 75 
braeftylbrue (Bacillus), 650 

braende’'up (Salmonella), 511 
brandenburp (Salmonella). 605 
brandenburgensts (Salmonella), juo 
bcaizdenburgiensis (Bactllus), 7 " 
bj-fliidti (Bacterium), lOS 
bfonAomti (Micrococcus),^ 

brasiliensis (Aclinomyees). 
brasilisnsis (Discamyces), 938 
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bife-bore 


bitermcntans (Clostridium), 303, 782, 
787, 818, 825 

bifermenlant {MarUUillus), 787 
bifermentans sporogenea {Bacillua)t 787 
bifida ilAeskeella), 9S6 
bifida (A'ocardio), 353 
Bifidibacterium, 34, 33, 3G9 
Bifidobacterium, 340, 3S9 
bi/tdum (Bacterium), 354 
btfiium iDifidibaclerium), 353, 360 
btfidaa (/Ictinomj/cej), 353 
bi,^us (Bacillus), 333 
btfidua (Bacteroides), 353, 354 
bifirlat (CofiawtrcptaCftrii), 353 
bi8du3 (Lactobacillus), 3S3, 354, 360 
btfidua II (Laetobacilliia), 354 
bifidua aarohiua (Baetl(us), 301 
blfidua eapitalua (BaciBui), 361 
bifijlua communis (BaetBus), 353, 361 
bifilaria (LUaKcella), OSQ 
biflcxa (Leptospira), 1077, 1078 
biflexa {Spiroehaela), 1077 
btfome (EubacUnum), SOS 
6i/ormi# (DaeUroidaa), 302, 3C8 
bi/ureatum {Bifiidihaeterium), 300 
bifurciiius gazojenta (Bacillus), 3C‘J 
btUokmoglobinunae (Leptoapira), 1078 
biliO’hcinoglolinunae (Spiroehaela), 1078 
Billflifl, CSO 

(Bacillus), 650 
billrotbii (.licoroccus), 251 
billrofbii ( Vicracoecus), 251 
tunuclcatum (Bacterium), 700 
hipiylare mnllociditm (.Baelcnum}, 517 
bipolarta iBaeillua), 51^, 718 
fiipilan* btviaeplieii^ (Bacillus), 517 
hipohria bnbali*eplieui (BaciUua), 519 
bipotan'i capriscpfiVus (Baei/lus), 553 
bjpilaris oriscpfiVu* (Bacillus), 551 
bipdlaris pluriscpficu* (Bacillus), 516 
Oipolorv* scpticus (Bacillus), 516, 517 
bipunctila (Macromotias), 037, 1001 
tipiincfrtta (P/rudiimori/is), 97T, 1001 
liipiinctntn (Thiospira), 213 

btpiinf^/fili/n (Npirillum), 212 

t/iilrii (iricrococciis), 251 
bitlr/T' 251 


bispabjerg (Salmonella), 506 
bizzoxerianua (fijcillus), 743 
blaeiuellti (Actinomj/cca), 910 
blackwellii (Xocardia), 910 
blanci (BicAc/lsju), 10S8 

blarimic (Grafiamella), 1110 

blarinse (Hacmobarlotiella), 1107 
blasticua (Chondrococcus), lOOS, 1046 
Dlaetocaulis, 35, 836 
blattellac (Corynobacterium), 402 
blegdam (Salmonella), 518 
blmcAii (Bacilluf), 533 
boaa-opplen (Lnclpbanllua), 352 
bobclloe (.lcli'tomycc8),037 
bobilia<> (Streptomyces), 937 
boleti (Mtcrccoceua), 254 
bolclua (MclittanKium), 1006, 1034 
bollingcri (P.vsteurella), 647 
talajnfSii-cliiTircoi (Aclinomyeea), 015 
botogneait-ebtuicoi (Molbi-ocbea), 015 
6am6i/cis (Aerobae/er), 400 
ftombjicis (Baetllua), 650, 739 
bombgeia (Bocterium), 650 
bombycis (Borrclina), 1226 
bombircis (Cbalmydosoon), 1226 
bombyeia (Btploeoeeua), 336 
bombycis (.l/icrococcuj), 251 
bombycis (1/icrosymn), 251 
bombycis (.Vosema), 251 
bombycts (Proteus), 400 • 
bombycn (Blrcpfococcus), 251, 265, 337 
bombycis tiondiguc/acicna (Baeillm), 739 
bomhyeivoriim (Bacterium), 400 
bombycoidrs (Boctllus), 730 
bombyscpticMs (Bacillus), 73') 
bonanensts (Lrptospiro), 1078 
banan'cnsis (Bnlmnnclla), 514 
bonbo^ii (Vtcrospira), 202 
bonric»«i (Btrrptofoccws), 337 
booVeri (AlcalipciiCB), 416 , 416 
boofceri (Bacillus), 115, CM 
boolcri (/laclcrium), 415 
borbccl (Nafmonclla), 527 
borhoTcloiUa (Boeiflui), 730 
borrfoiiii (Boc/rrii/m), t,01 
borjonfi (/v/rbslrl/a), 601 
liOTfale (Dsetrriutn), $25 
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hitccahs (i\{jcrcsfiira), ICC2 
buccalis (Sloh(or), 1242 
hiiccahs iXocardia], 022 
iiucca^i^ (Oospore), 022 
buccahs (Hamusscma), 305 
buccalis (Spiroekoeta), I0(K, 1065 
buccalis (Spiroiehaudinma), 1062 
buccahs {Streptococcus), 338 
buccalis (StTeptotkTxx), 923 
buccaliS {Syncroli$),3f^ 
buccahs (Vibno), 203 
buccalis forlmius (Bacillus), 647, 650 
buccahs Jortuitus (Bactertum), 63) 
buccahs mtnutus (Bacillus), 440 
buccalis mtnulus {Bacterium), 440 
buccahs muctferens (Bacillus), 650 
buccahs septicus (Bacillus), 6M 
bucco-pharyngci (Sptrochaeta), 1065 
buecO'pkarynsei (Treponema), I0C5 
buchneri (Bacillus), 359 
buchncri (Lactobacillus), 369, 695 
bucknen (Ulvina), 695 
budapest (Salmonella), 505 
budayt (Bacillus), 791 
bufo (Agarbacterium), 628 
bufoRts (Sptrochaela), lOCG 
bufoms (SptToncma), 10C6 
bufonis (Spirosehaudmnia), 1066 
bu/oms (Treponema), 1060 
6u/5o5a (Fi5rio), 203 
bulgciricum (Acidobacienum) , 354 
bulgancum (Bactcnum), 354 , 687, 695 
bulganciim (Plocamobacterivm), 354 
bulgartcum (Thermohaclcnvm), 354 
bulgartcus (Bacillus), 354 
bulgaricus (Lactobacillus), 354, 362, 364, 
695 

bullata (Mycoplana), 191 

bulhsum (Bactcnum), 675 

bullosas (Bacillus), 5S0 

bullosus {Bacteroides}, 580 

bullosus (Spherociilus), 580 

burchardtt (Micrococcus), 254 

burgen (Bacillus), 116 

burned (Rickettsia), 1092 

burned (Ilicleitsia) (Coxtella), 1092 

burneii var aniencana (Ricketlsio), 1092 


burnetii (Coxiclla), 1090, 1992 
6arrt (Bacillus), 726 
Vttsac asiaticae (Baclerim), 357 
busaeaatadcus (Lactobaallus), 357 
lussei (Bacillus), 477 
bussei (Ermnia), 477 
butantan (Salmonella), 524 
hutleroini (Bacillus), 740 
baiseklii (Bacillus), 740, 742, 744 
butj/laccticum (BactUus), 7SI, 825 
Buhjlbocillus, 771 
bulylicum (Atnylobacler), 771 , 813 
buiyheum (Clostridium), 771 
bulylicum (Granulobacter), 771, 824 
budjUcus {Bacillus), 680, 771, S24 
huiyheus B. F. (Bacillus), 781, 825 
Bulylobacier, 763 
butyri (Achromobacter), 421 
Butyrtbacillus, 8, 763 
bulyri (Bacillus), 650 
butyri 1 (Bacillus), 650 
butyn II (Bacillus), 659 
Butyribacterium, 3^, S80, 402 
butyri (Diplococeus), 254 
butyri (Flatobaciertum), 440 
bulyri (Mycobacterium), S90 
bvtyri (Micrococcus), 254 
butyri (Pseudomonas), 146, 697 
bvtyn aroma/acienf (Bafillus), 421 
biifynaroma/aeiens (Bacierhm), 421 
bulyri-aromafaeiens (Micrococcus), 
bNfyrt colloideum (^acferr’um), 679 
bulyri Jluorescens (Bacillus), 116 
butyn fiuorescens (Bacterium), 69^ 
butyn Jluorescens (Micrococcus), 
butyrica (Bolulinca), 22 
butynca (Sarciua), 290 

Rittyricloslndium,li,70Z 

butyricum (Bac(rtdium), »J1. --n'??) 

butyricum (Clostridium), ilO, > » 

772, 781. 813, 824. 825 

butyricum (Mycobacterium), 
butyricum I (Ctostndiuin), 771 
butyricum JI (Closlridium), iH 

butyricvm III lCloslndium > i A 

butynevm iodophilum (Closlndiv . 

S24 
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bras-bucc 


brastUensis {EseheTichia), 452 
bTasiliensis (Nocardta), 918 
brasilienais (Oospora), 918 
brasiliensis (^Rickettsia), 10S7 
brasiliensia {Slreplothnx), 918 
braasicae (Bacillus), 675, 714, 718 
brassicae (Bacterium), 357 , 675, 714, 718 
brasslcae (Borrelina), 1227 
brasstcac (Lactobacillus), 357 
brasaicao (Marmor), 1177 
brassicae actdae (Bacterium), 146, 675 
brassicae addae (Pseudomonas), 146 
brassicae fermentalae (Bacillus), 358 
brassjcaewnts (BoeiHua), 477 
bredemannii (Bacillus), 739 
bredeney (iSalmoweBa), 507 
breitfussi (CacJenum), 675 
breitau (SalmoneBa), 502 
bre«Iaw<ns»* (BaciJiu*), 502 
br«<7av>en3ts (Bactei'»u''»)» 502 
breve (Bnelerium), 439 
breve (Detabaetenum), 35S 
breve (Flavobacteriura), 439 
brevia (BacUlua), 439, 725, 739, 744 
brevis (Laetobacillua), 368, 359, 361, 363 
brevia (Slrepiocoeeus) , 337, 690 
brm’s 0 (Bacillus), 716 
brevis non hemolytieus (Streptoeoceus), 
338 

ircpii var. rudcnsis (Ijaetohneillut), 357 
359 

brcm*iraufn (Bacfenuw), 675 
Breri*fr<pJofbrjx, 892, 925 
Driarcua, 1233 
bricnsis (Nilrospira), 72 
brijMu (SfrrpfococcHi), 33s 
briojjanuw (Baefrnum), 639 
briosii (Bacleriitm), 145 
broncbiaJe (Treponema), 1065 
brorKbiali* (Aclinoffij/cr*), 922 
broncbiflfi* (Dufomycr*), 922 
broafbiali* (Oosporo), 92'2 
broarbiali* {Spiracbarfa), 1065 
broncAjali* (.'JpiroicAauJjnnia). 1065 
hronehieanii {Baeillut), 502 
browbiVani* (Bacffmim), 562 
bronehiaeptiea (llrucrlla), 662 


6roncA»sepItcii« (Alcaligencs), 416, 562 
bronehiaeplicus (Bacillus), 562 
troncA/seplicus (Bacterium), 562 
bronekitica (Anaeromyces) , 926 
bronehilica (Cokniaireptotkrix), 926 
bronehitidis (Bacillus), 739 
bronckitidis putridae (Bacillus), 739 
broncAopncuffiontae (BArijcAia), 1118 
bronchopneumoniae (Miyagawane’Ia), 
1118 

Brucella, 17, 26, 32, 42, 43, 660, 502 
Brucella metiiensis var. vielitensis, 561 
brumplit (Grahamella) , 1110 
bruneum (Corynebaelertum), 403 
bruneum y arborescens (Bacterium), 403 
bruneus (BactBus), 740 
brunt (Actinomyces), 923 
brunt (Diacemi/ces), 923 
brunt (ATwari/io), 923 
brunneoflacum (Bacterium), 675 
brunneo/larus (Bacillus), 675 
brunneum (Baeteridium), 650 
brunneum (Baclerium), 650, CSO, 737, 740 
brunneum (F/aroboelertum), 440 
brunneue (Bacillus), 440, 650, 737, 740 
bntnneus (Micrococcus), 675 
brunneus rti^entts (BaeiBus), 430 
brunttii (Bacillus), 644, 645 
brunfeit (Serrof la), 614 
bubafarum (Clostn'/tum), 778, 625 
bubafseptico (BaciBue), 518 
bubaUepltea (Pasteurella), 5SS 
biicnBis (Bacfertunt), 440 
buccole (Baelcnum), 3G5, 440 
buccalc (RorroHa), 1062 
buecale (SpariBum), 10G2 
buceale (Sptronemn), 1062 
buecale (rreponcmn), 1002 
hucealis (Artinomyees), 922 
bureafie (,l«eocorcu«), 693 
buecalie (BaeiBut), 305, 050 
buerafie {/)i»comyfes), 922 
bucra(i* (naro?aar^rrium), 410, 617 
bueeolit (/,epfotpira), 1079 
bucralie (Bepfnlbnz), 305, 2C0 
bueealit (OpOifnVbia), 3C4, 305 
btteealis (Micrococcus), 329 
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eanaUnsit (Bacillus), <551 
canalunlalus (Bacillus), 740 
canatis (Baclerium), 675 
canalis (Microspira), 202 
cajialis capsulatus (JJacillus), 675 
canalis capsulalus (Bacterium), 675 
canalis pareum (Bacterium), 675 
CQnafia parvus (flaciiJua), 675 
canariensis (Bacillus), 530 
canasld (Salmonella), 521 
concerts (Bact.lus), 740 
cancrosi (Bacterium), 5S7 
candicans (Achromobactcr), 423 
condicans (Alhococcus), 255 
candicans (Bacillus), 423 
candican* (BacUrium), 423 
condicans (Coccus), 281 
candicans (Micrococcus), 251, 232, 255, 
257, 253, 250, 250, 262, 263, 2ei, 263, 
269, 270, 273, 274, 275, 270, 277, 273, 
279, 2S0, 2Sl 

candicans (Slaphyloceecus), 255 
Candida (Noeardia), 96S 
Candida (Sarcina), 290 
Candida (Slreplolkrtx) , 034, 970 
Candidas (Actinomyces), 965 
Candidas (Bacterium), 401 
Candidas (Biscomyces), 063 
c&nduius (Micrococcus), 239, 251, 252, 
253, 254, 255, 256, 258, 264, 265, 267, 
269. 270, 271, 272, 274, 275, 278, 279, 
2Si, 2S2 

candidits (Staphylococcus), 239, 2S2 
conesccns (Atdococcus), 255 
coTiesccns (Micrococcus), 2S5 
canescens (Sarcina), 290, 291 
eancsccns (Staphylococcus), 255 
caneus (Baclobaciltus), 363 
camctda (5acferium), 553 
canicoia (Leptospira), I0T7, 1073 
cantrfae (Treponema), 1076 
canina (Palmula), 812 
cant'na (SpirocAacta), 1066 
canmus (.4cu/orjnis), 812 
caniperda (Bacillus), 740 
cani’s (Actinomyces), 915 
cam* (Aslerococcus), 1292 


cams (Bacterium), 740 

cam's (Bartonella), 1104 

coni* (Ciadothrix), 915 

cams (Corynethrix), 406 

ranis (BMicAia), 1036 

cants (FArticAia) (Bickellsia), 1035 

cam's (Haemohartonella), 1104, IIO 5 . 

1106 

cants (ffemophilus), 5S7 
cants (yoeardta), 915 
cam's (Oospara), 915 
canis (Rickellsia), 1035 
cam's (Spirella), 217 
corn's (SpirocAaeta), 3056 
canis (Strepiotkrix), 915 
canla fTarpeia), 1272 
cams /amiliaris (Pleuromyces), 915 
ranis lupus (Grahamella), 1110 
coni«epl/co (/’os/sKreIlo),653 
cannaHnu* (Bacillus), SIS 
eannae (Bacterium), 171 
cannoe {Phytomonas), 171 
cannas (Pseudomonas), 171 
cannac (Xantbomonas), 171 
canlahridyensis (Aseocoecus), 230 
canas (5o«7/as), 651 
conus (Micrococcus), 267 
capillaeeus (Bacillus), 740 
capillorum (Micrococcus), 255 
capilloTum (Palmella), 255 
capillorum (Patmellina), 255 
capiVlorw/n (Zoogloca), 2S5 
capUlosa (Bistella), 577 
capiliosus (Bacillus), 577 
capitovTilo (Clostridium), 795 
capiMvalia (Bacillus), 795 
eapUovatis (Pleclridium), 79S 
cappellelti (Streptococcus), 317 
copras (.4cljnomj/ccs),899 
eaprae (Ctadothrix), S99 
caprae (Discomyces), 699 
c^rac (Noeardia), 83J 
eaprae (Oospora), 899 
copras (5irep(o/Arir), 899 
eapri {Bacillus), 714 

caprtT'omf'ir (Micrococcus), 2^ 
eaprinus (Streptococcus), 333 



INDEX OF NAMES OP GENERA AND SPECIES buty-COna 


Ifutyncum Var. cmericanuvi (Clotirt* 
dium), 819 

bufj/rtcus {Bocilhts), 710, 727, 740, 770, 
S13, 820 

butyricus {Mtcrococtus) , 254, 333 
bntyrK:«*’(Str«p{ococcus), 338 
buJyriciis (Tefracoccus), 254 
bulyn'cus asporogenes immobibt {Bacil- 
lus), 700 

butyneus dmorphus (BacilJua), 813 
buiyricus putrefaciens {Bacillvi), 790 
ftulyrtiarcjna, 29 , 30, 31, 235 
bi/zanJinea (BrucelJa), 693 
byzanD'neum (Co«obae<«rium), 603 

racaoi (Actinomj/c««), 951 
cacaoi (Strcptomycpa), 961 
Coeospira, 12, 13, 28, 1058 
eaeJicit^o (Ertrim'o), 478 
eaetiViclua (BcciBus), 478 
cflch'vorum (J?acl«rjum), 013 
cadavfts C^acWfui), COO, 075, 701, 790 
Mdo««» (Baeferjum), 075, 701 
corfarcri* (C/osirirfium), 791 
eadareru {EulaeUrium), 307, 791 
eadaierU (Vlectridium), 790 
cadavent {Slreptoeoecus), 338 
eadartTis buiynetm {Bacterium), 791 
eadarerts butyncus {Baeillut), 367, 3S0, 
791, 820 

cadarcTi* grandu {Bacillus), 813 
eadaitris sporogencs {Bacillus), 790 
cadaTtrts sporogencs (nnncrobicus) {Ba- 
cillus), 799, S2G 
Caducfus, 33 , 31, 703 
csducus (I’liagus), 1141 
roffi 000 

capsia (Ccllulomotina), 019 
etiesirar rttorliformis {Spirochatia), 10C6 
caesirac septentrinnaUs (Spiroekaeta), 
lOGO 

(//(ifjlfui), 010 
eagae {Coccofuicillus), CIO 
tn}\i* (Haciflutl, OKI 
fflWum (fVrrib<ir/m'nM), Ml 
fcW«»n (Sidtrobncter), Ml 
cutffUM (Ban/iuj), M| 


ealciphtla (Pseudomonas), 140 
calciprecipitans (Pseudomonas), 108 
coZfiS (Bacterium), lOS 
calcis (Pseudomonas), 108 
cafco-acelica (Pseudomonas), 146 
ealco-aceltcus (J/icrococcus), 255 
calendulae (Baeierium), 133 
calendulae (Phytomonas), 133 
calendulae (Pseudomonas), 133 
calfaclor (Bacillus), 740 
ealidolactis (Bacillus), 732 
cattdus (fiaciBus), 732 
California (Salmonella), 605 
caUfomieus (Actinomyces), 936 
californicus (Streptoinyces), 936 
calltgyra (Spiroehaeta), 1072 
calhgyrum (Treponema), 1072 
callistcphi (Chlorogenus), 1146 
catfislepbt var. affenuaius (Chlorogenus), 
1147 

cnllislephi var cafi/ornicus (CAIoroyc* 
nu«), 1147 

ealoritolerans (Clostridium), 797 
calorilolerons (P/ectridium), 707 
Colymmofobaclerium, 14, 457 
cume/t (Aetiriomyces), 015 
cameli (Oospora), 915 
camW» (SrreplofAnj), 915 
comelidoe (Treponema), 1070 
compencus (.4ficrococcus), 255 
campeslrc (Marmor), 1202 


eampestrts (CoaBus), 155 
rampesiris (Baefcrium), 155 
rampeslns (PAytomonas), 155 
mmpettrii (Peewdomonas), 155 
campcstris (Xantliomonas), 165, 150, 
ICO, IM, 178, 1131, 1130 
compcstris var. armoraciae (Phylomo-, 
nai), 150, 

CdmpeKrii \ar ormorociae (A'flntfiomo- 
not), 156, IPrl 
raaiidensii (fJaeiBu*), 759 
ranadensi* (Paeferium), 759 
ranadiente (Cloflndit/m), 810 
1409 
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viridifaciens Bcrgey et al., Manual, 2nd 
ed., 1925, 208), and Phytomonas vignae 
var. leguminophila Burkholder, Cornell 
Agr. Exp. Sta. Mem. 127, 1930, 51. Wil- 
son (Phytopatli., SO, 1910, 27) lists 
Phytomonas cerasi (Griffin) Bergcy ct al. 
{Pseudomonas cerasus Griffin, Science, 
34, 1911, G15; Bacillus ecrasus Holland, 
Jour. Bact., 5, 1920, 217; Bcrgey et al.. 
Manual, 3rd ed-, 1930, 2G2; Bacterium 
cerasi Elliott, Bact. Plant Pathogens, 
1930, 109.) This n-ould include, there- 
fore the following synonyms which 
have been listed for Phytomonas cerasi. 
Clara (Cornell Agr. Exp, Sta. Mcro. 
159, 1934, 25) lists Bacterium irifoUorum 
Jones ct al. (Jour. Agr. Res., S5, 1923, 
471; Phytomonas Irijohorum Burk- 
holder, Phytopath., 16, 1920, 922; 

Pseudomonas trifoliorum Stapp, in Sor- 
aucr, Ilandb. d. Pflanzenkrankhcitcn, 2, 
5 Aufl., 1028, 177) and Bacterium hold 
Kendrick (Phytopath., 16, 1920, 230; 
Pseudomonas holci Kendrick, ibid.; 
Phytomonas holci Bcrgey et al., Manual, 
3rd ed , 1930, 258). Wilson (Ililgardia, 
10, 1930, 213) hats Pseudomonas pruntcola 
Wormald (Ann. Appl. Biol,, 17, 1930, 
725), Pseudomonas cerasi var pruntcola 
Wilson (Hilgardia, 8, 1933, 83), Bacterium 
cUriputeale C. 0 Smith (Phytopalh., 4, 
1913, 69; Pseudomonas citriputealis 

Stapp, in Soraucr, Handb d. PQanren- 
krankheiten, 2, 5 Aufl , 1928, 190; Phylo- 
monas citriputealis Bergcy ct al , Manual, 
3rd cd., 1930, 278) and Pseudomonas 
uixformica Clara, Science, 75, 1932, 111 
{Phytomonas ultformica Clara, Cornell 
Agr. Exp Sta. Mem. 159, 1934, 29; Bac- 
terium utiformica Burgwitz, Phytopatho- 
gcnic Bacteria, Leningrad, 1935, 444). A 
probable synonym is Phytomonas 
spongiosa (Adcrhold and Ruhland) Ma- 
grou {Bacillus spongiosus Aderhold 
and Ruhhand, Cent f. Bakt., II Abt., 15, 
1005, 376; Pseudomonas spongiosa Braun, 
Die Landwirtschaft, 41, 42, 1927, 2 pp ; 
Bacterium spongiosum Elliott, Man. 
Bact. Plan^ Pathogens, 1930, 214; Ma- 
grou, in Ilauduroy et al.. Diet. d. Bact. 
Path , Paris, 1937, 414). C. O. Smith 


(Phytopath., 55, 1943, 82) lists the follow- 
ing as a synonym : Pseudomonas hibisci 
(Nakata and Takimoto) Stapp {Bacteri- 
um hibisci Nakata and Takimoto, Ann. 
Phytopath. Soc. Japan, 1, 5, 1923, 18; 
Stapp, in Soraucr, Ilandbuch dcr Pllan- 
zenkrankheiten, 5 Aufl., 2, 192S, 203; 
Phytomonas hibisci Bergcy et al., Manuals 
3rd cd., 1930, 2G4). 

Description from Clara {loc. cit.). 

Rods: 0 75 to 1 5 by 1.5 to 3 0 microns. 
Motile with 1 or 2 polar flagella. Gram- 
negative. 

Green fluorescent pigment produced in 
culture. 

Gelatin: Liquefaction. 

Bccf-extract agar colonies: Circular, 
grayish-white with bluish tinge. Surface 
smootli. Edges entire or irregular. 

Broth: Turbid in 36 hours. No pelli- 
cle. 

Milk: Alkaline. 

Nitrites not produced from nitrates. 

Indole not produced. 

No II-S produced. 

Not lipolytic (Starr and Burkholder, 
Phytop.ath., 32, 1042, 601). 

Slight growth in broth plus 4 per 
cent 8.alt. 

Acid but not gas from glucose, galac- 
tose, mannose, arabinose, xylose, su- 
crose, mannitol and glycerol. Alkaline 
reaction from salts of citric, malic, suc- 
cinic and lactic acid. Rhamnose, mal- 
tose, lactose, raffinose, salicin, and acetic, 
formic and tartaric acid not fermen'ed. 

Starch not hydrolyzed. 

Facultative anaerobe. 

Source: Van Hall origimally isolated 
the pathogen from lilac. 

Habitat: Pathogenic on lilac, citrus, 
cow peas, beans, lemons, cherries and 
many unrelated plants. 

81a. Orsini reports the following as a 
variety — Bacterium syrtngae var. capsid 
Orsini. (Intern. Bull Plant Prot., 55, 
1942, 33 ) Pathogenic on the pepper 
plant {Capsicum). 

82 Pseudomonas atrofaciens (McCul- 
loch) Stevens. {Bacterium atrofaciens 
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capr-caro 


eaprisepiiea {PasieureUa), 553 
copnsepJicus (BaciIIm), 653 
capTOfjenes {Baelerium), 753 
capro^enes foelidus (BaciIIui), 753 
caproicum (CJostrtdium), 820 
eapsa/ormona (Wtcrococcus), 255 
capsid {Bacillus), 740 
Cap*ufori9, 33, 34, 677 
eopJulalQ (KltbsuUa), 450 
capsulata (Pseuiiomonas), 93, 140 
eapsulala {Rhodosphaera), S/i5 
capaulatum (AcclQbacter),189 
capsulatum {Baelerium), 450 
capsulatum {Rhodabaeterium,), 853 
capsulalum {Rhodonosloe),f,&\ 
eapsuJaius (DaetUua), 450 
eap8ula2u« <fiae{<num), 691 
capisuldlus {Diplococcus), 303 
€ap«ula(ua (Myeoeoecus), 801 
capautatua (PAodocoecua), 8, 805 
capsulatus (Rhodopaaudomonas), 864» 

800 

capaulaiua {Rhodorrkagus), 805 
eapaulafua (Streptaeoceua), 303, 333 
eopaulatus aaroyanea (Boctttua), 789, 790 
eapiuldiua <inaero5>ua (Dadllut), 790 
cdpauldlua eftinena^a (fioeWiua), 456 
capaulaiua yaHinarum (S(rep2oeoacua), 

33S 

eapaufatua maryannaua (Dipfococrua), 

CC 2 

aapaufaiua mucoaua (BaciKua), 459 
capaulatua mucoaua (Dactcrium), 459 
copaulotua pyarmtae cunicult (OoctHua), 

450 

capiulotua acpticua (Docillua), COl 
ropau/atua arpficua (Cactm'um), 091 
(opaulatua stptieus {Proteus), COl 
eoroti/onnia (WocilJua), C5l 
coroibira (.l/irrcapira), G3G 
cara«5icun» (/’5oIo!>oc(crium), C3C 
cfiratcum (Trrpoiicma),1072 
fflr6o (iticToeoeeus), 255 
carlxinci (Cloalridium), 807 
fortonci (/n./ToliIia), W" 
corbonfa (//onflua), 77C 
Coflpoxydomonaa, 20, 31,972 


Cardiff {Salmonella), 612 
cordaa (I'ltrio), 203, 205 
eardti-papiUosi {Crislispira), 1056 
cartitt papal^oat {Spirochaela), 1056 
eardio-arthritidis, 320 
cartfiopyroyenca (Spin7Ium), 217 
carduiis {Coccus), 250 
caricae (Marmor), 1201 
caria (Bacillus), 816 
camea (Cladolftm), 068 
earned (^ocardia), 968 
camea (Oosporo), 968 
camea (Sarefna), 290 
carnea {Streptothrix), 968 
carnegieana (Erwinia), 468 
cameum {Bacterium), 
cameus {AcUnompees), 908 
eameus (Banllua), 675 
eameua (Oiacomycca), 968 
cameua {3/tcrococcua), 255 
earneua (Slrepfeeoccua), 338 
eameua Aalop^tlua (relraeoecua), 284 
comteolor {Banllus), 675 
eomieoler (Wjcroroccua), 255, 27C 
camipAilua (Bocj'llua), 740 
earaipftilua (^/icrococcua), 255 
eamta (Bacillua), 651, 810 
earnia (Clostridium), 810 
carnis {Ptecindium), 810 
cami’e (Slrepfococcua), 338 
camit /oe/Jdum (C/oalrielium), 787 
camia aoprojenca (Bocillua), 7S2 
eamojoelidum {Clostridtum), 787 
eomoaum (Caclerium), 675 
camoaua (deli’nomyeea), 9CS 
camoaua (Bocillua), 740 
carocyanea (raeudomonua), 146 
earocyaneum (Boclanum), 146 
earoryoneua (Baeillua), 146 
earoyeanut (CoAnufreploiAriz), 028 
Carolina (Balmonalta), 531 
carolinua (BaeWlua), 53l 
earotoe {Phylomonas), 1C5 
earoloe (raeudomonaa), 1C5 
carotae (Xantliomonaa), 165 
rarolaniro (llaciUua), 714 
earofarum {BaeUrium), "11 
nil 
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IN&EX OP NAMES OF GENERA AND SPECIES 


carotovora {Envinia) , 4S9, 470, 471, 
U29, 1134, 1135, 1130 
carotovorum iBacterium), 4G9 
carolovorum (Pectobactenum), 404, 
carotovorum (Bacillus'), 469 
carougeaui (Achnorntjcea), 928 
caroiigeaui (Discomyccs), 923 
carouscaui (Nocardia), 938 
carougeaut (Slreptothrix), 928 
carpanoi (TrepoAcma), 1074 
carpathtens (Bacillus'), 301 
Carphococciis, 235 
Carpophtliora, 1161 
carrau (Salmonella), 528 
enrrosus (Streptococcus), 33$ 
cart«rj (Borrelia), iOSl, 1063 
carten (Spirillum), 1081 
carlen (Spirochaeta), 1001 
carten (Spironema), 1061 
carten (Spiroschaudinnta), 1061 
carten (Treponema), OoS 
Carlena, 925 
Carterti, 925 

cflWAnrmenfiis (Micrococcus), 255 
eartUagmeuin (Baclertum), 075 
earlttagineus (Bacillus), 075 
Caryococcus, 1121 
Caryophanon, 1004 
carpophyllacearum (Bactllus), 039 
caTyophylli (Pfti/Jomonas), 137 
caryophylh (Pseudomonas), 13S 
casez (AcDnomyccs), 96S 
casci (Baclcnum), 718 
cosej (Cellulomonas), C19 
casei (Lactobacillus), 356, 357 
casei (Mtcrococcus), 240 


I, CQS«i' a (Sactenum), 356 
casei t (BacUrium), 352 
easei acido^proleolplicus I (Micrococm), 
9 240, 323 

casii aciclo-proteolyticus II (Micrococ- 
cus), 240, 326 

ca«g» awQn (jUicrococcus), 326 
casci amart edamicus (Micrococcus), 256 
casei filans (Bacterium), 3Si 
casei Hmburgertsis (Bacillus), 612 
casei Hmburgensis (Bacterium), &12 
easei liquefaeiens (Micrococcus), 2W, 323 
easei Uquefacsens (Tetracoecus), 2-10 
caseC proteolylicus I and II ^Uieroeoecus), 
327 

cajeta (Cellwlojnonfls), 619 
caseicola (Bacterium), 676 
caseinicum (Achromohaeter), 602 
Cajcobaclgrtwm, 8, 349 
Caseobacierium t, 352 
CaseocQCLus, 327 
caseolyitca (Sardna), 291 
cauolylicurri (Sodermin), 371 
cascolyO'cus (Bacillus), 651 
caseolyticus (Micrococcus), 240, 25S, 
259, 200, 203, 265, 266, 2SS, 273, 693 
eassavae (Bacterium), 466 
caesavae (Envmia), 466 
castancae (Bacterium), 138 
caetaneae (P/iylomonas), 138 
castancae (Paeudoftioaas), 135 
castanicolum (Bacterium), 610 
caslelldmi (Castellanus), 513 
costeilanii (Micrococcus), 255 
easletlanii (Rhodococats), 255 
cos/eifontV («SAi,<re;(a), 512 


casei (Planococcus), 281 

casei (P/ocar7io6ocferetiffi), 695 

casct (Propiontbaclerium) , 379 

casei (Sarcina), 290 

casct (Sfreptabacienum), 353, 361 

casei (Streptococcus), 33S 

casei (Tetracoecus), 234 

casei a (PaciWus), 356 

casci y (Bacillus), 35S 

casei 3 (Bacillus), 300 

casei t (Poci/Iks), 352 


Castellanus, 535 

caslellum (Bacterium), 676 
eastigata (Cellulomonas), 615 
castlgatum (Bacterium}, 616 
eaMra (Vibrio), 203 

catarrhalis (Actinomyces), 022 


eaterrAa7«» (Bacillus), 590 
oatarrAalis (Discomyces), 

catarfhaI«3(Nemcria},393.2!)9,3<ll 

catarrhalis (Oasporo), 922 
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cata-cell 


calanhaUs (Pseudomonas), 146 
Catenabactcrium, 33, 34, 368 
calenajorme (Catenahaclerium), 363 
catenaformis (Baclerotdes) , 36S 
catenalus (Thermohaeillus),7Z\. 
calenula {Bacillus), 676, S23 
catenula (Bacicnum), 676 
caJcnuJa (Comilia), 823 
ca/enulo {TyTOlhrtx), 
catenulatus (BactlJus), 740 
catenulatus (Chondromycea), 1039 
cathetus {Bacillus), 631 
eali {Aelinomyces), 909 
cnD' {Diseomyees), 969 
cattleyae (CaeJermm), 759 
cauca«ca (Djjpora), 351 
eaueasica (Pactnia), 351 
caucasteum (Gacitnum), 351 
caueacKum (ile<abac<erium), 351, 35$ 
coucaficua (fiaeiUu9)i 351, 358 
raucaaieus (liaetobaciltus), 351 
fauco«icn« (iStrcptoc«em),33S 
caudata (Pscudotnonaa), 174, 403 
(ntiJalum (Ftarobqeterium), 174 
eavdalus (ilMtlluj), 174, 405 
eauda<u« (Car(<rtum), 174 
caudatus {Coccus), 

Caulobactcr, 35, 832 

rararum peneardnis {Bacterium), 551 

caraium (ilacJmum), 670 

eaiernae (Baetcrtum), 676 

cai'frnae minufitsimus {Bacillus), C7C 

cana« (AcDnomyecj), 912 

c«ria< (J7aci{lus), G51 

caviac (IlactcrotOca), 674, 5sn 

enxiae {Bartonella), 1108 

enrtae {Cristispirella), 1057 

rariae (//ofmol«l^/on^ffa), llOS 

eanar {Klebsitll'i), 518 

caviap (Nocardia), 912 

fonae (/’ajffurfIJa), 553, 051 

ran’of (I’ffti'/omona*), HO 

roriae (NplitropAoru*), 574, 5*0 

cana* (.$piw>aff(j), 1071 

mnof (.Spirpnftna), 1070 

ranaf (.8piro»fAati</inrna), 1070 

cartar {!^treptobaeiUus), 571 


eaviae forlmtum {Bacterium), 676 
canae fortuilus {Bacillus), 676 
canctda (Bacillus), 445 
eamada (Bacterium), 445 
cavtada (Escherichia), 445 
eavtctda havaniensis (Bacillus), 076 
cartatda havaniensis (Bacierium), 070 
eavisepUca (Pasteurella), 553 
eavisepticum (Bacierium), 653 
casauhon (Baelenum), 759 
ca^au5<m I and TI (Bacterium), ToO 
eelebense (Baelenum), 169 
celebfnsia (Pkylomonas), 169 
celebensis (Pseudomonas), 1G9 
ccicbenaia (Xanthomonaa), 169 
ccler (Phagus), 1142 
cel/am (Leucocystis), 255 
cetlana (Microeoeeus), 255 
ccilasea (Ccllulomonas), 618 
cellasetts (Bacillus), 618 
CclUalcicula, 211 

cWtobioparuj (CJoslndtum), 820 

«(/uticota (Sfbinjia), 224 
CeKulobaciHui, 8, 705, 703 
cellulolytieum (Plectridium), 823 
Ccllulomonas, 20, 32, 615, 616 
ccllulomonas (Proteus) var. Proteus biaio- 
Kuj, 617 

tWlufomonas (Profeus) var. Proteus cos- 
tancus, 622 

cellulomonas (Proteus) var. Proteus ros- 
ficus, 622 

cellulomonas (Proteus) var. Proteus udus, 
614 

cellulosoe (/Ictiromj/ccs), 938 


' • • 'DO 

■boo 

ceuucosue nyiruyenicus var. eetlulosae 
methnniais (Cadueeus), 810 
rcllulosae mrtbanicus (Ca/iuceui), 810 
cellufosom (Uocferium), b08 
rcllulotam Jermenlans (Bacillus), Vl8 
cellulnsia (lloctcrium), 
ccllutofolreni (CaJueruf), Nfl 
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INDEX OP NAMES OP CENEIU AND 


SPECIES 


ecUutosdiens (Closlridium), 809 
ccllulosum (Angiococcus), 1048 
celluJosum (PoJyanglufn), 1027, 1028 
ccllulosum (Sorangium), 1022 
celluiosum fcrmentans {TtTminoap 0 ru$). 
SOS 

var. fcrtugintum (Polyan- 
gium), 1010. 102S, 1029 
ccWK/asum var. fulvum (.Polyanffium), 
1020 

celluloaitm var. fuseum {Polyangium). 
1010, 102S 

ccUulozum var. luteum (Potyangium), 
1029 

Ccllvibrio, 209 
Cenomena, S47 
C€Titratc (Anaplasma), 1100 
centraba {Dacillui), C>51 
eentn'cum (Bacterium), G76 
centnfugom (DaetUus) , 101, 697 
cenlrtfugana (Daetenum), 697 
centrt/ugans (Pieudcmonaa), 101, 697 
centropunctatum (Achromobacter), 423 
etntropunctalus (BaetBua), 423 
eentropunctalus (Daelerium), 423 
«n/ropunc^aIus (Slterococeuf), 255 
centroaporogenes (BactUua), 787, 825 
centrosporogenea (Clostndium), 7S7 
Cenirotporus, 20, 22 
centrospcrua (BacUlus), 725, 744 
ccpae (Bacillus), 740 
cepac (Marmor), 1184 
cephalaideus (Bacillus), S16 
cepii'ora (PAyiomonas), 470 
ccpti'orwm (Baetenum), 470 
cepivorus (Aplanobacter), 470 
cepivorus (Bacillus), 470 

ccramtcola (Bactertunt), 62Q 

ceramtcola (Flavobacienum), 626 

cerasi (Baclertum), 120 

ccrasi (Marmor), 1197 

cerast (PhtjComonas), 120 

cerasi var. prunicola (Pseudomonas), 

120 

cerasi wraggi (Bacterium), 153 
cerasi tcraggi (Phytomonas), 153 
cerasinus (5/icrocciecus). 2S5, 256, 338 


(Sireploeoeeus), 333 
ccrosmus tactis {Wicrocoecus), 255 
cerasinus siccus (Wifrcccccus), 333 
eerasus (Bociltus), 120 
eerasifs (Pseudomonas), 120 
cereale (Laetolaeillua), 355 
eereale (Thermobaeterium), 355 
cerealio (jPseucfopjo«aa), 740 
cereaU'um (Baci'Hus), 740 
eerealium (BacIeriuCT), 740 
cerebralis (Corymhicienum), 403 
eerebri/ormis (Aeltnomyces), 969 
ccrcbrt/ormJs (Chondrococcus), 1046 
cerc5nyarffi»s (Jlfyzoeoceua), 1045 
ctrebri/ormis (iVceordia), 969 
eerebri/ormis (Streplclhrix), 569 
eereus (Actinomyces), 969 
cercus (BaciHua), 70S, 715, 716, 717, 71S, 
719, 725, 113S 
cercus (^/icrccoccus), 256 
eereus (iS/apAylococcus), 251 
eereus albus (Mieroeoccus), 251 
eereus otbus (Staphylococcus), 251 
eereus aureus (5/icrocacc«s), 2S6 
eereus aureus (Stopkyloeoeeua),256 
eereus /tacus (Mierococeus), 256 
eereus Jlavus (Staphylococcus), 256 
eereus var. Jtuorescens (Bacillus), 
716 

eereus var. mycoides (Bacillus), 718 
eereus var. si’omensis (Bacillus), 718 
eereifistfie (F/apaiaeleriuffi), 176 
cerevi'sioe (Laclobacterium), 363 
ceremiae (5/erjsffWjpedio), 249 
cereeisioe {Aficrtwoccus), 219 
cerevisiae (Pedioccccua), 249 
cerevieiftc (Paeudf^inonas), 176 
cewpisiae (Sarcina), 249 
eerinum (Baclertum), 676 
eermus (Glueonoaeetobiuter), 694 
cerinus (Ulicrococeus), 256 
cerro (Baelenam), 529 
cetro (Salmonella), 529 
c*ruff«'nis (Boeillus), 403 

cePBJTJinis (CorynftfBcleriwiaJf 

cemna (Sarcina), 291 
ccyloneaais (Sbigella), 642, 54 
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tylonensis A (Barillv*), WO 
^eylonemis B (Bactllu*), 542 
^eylonensis B {Lankoides), 542 
^halcea (Aclinomyces), 978 
chalcca (Micromonospora), 959 , 978 
chalcea (Nocardia), 978 
chatcea (SlTepMhrix), 978 
eftolmerst (Aci»nomie«s), 975 
cholmerst (Wocartfja), 975 
chamae {CrisliBptra), 1050 
chama« {Spirockaela), 1056 
Charon, 1265 
eharrint (BaetUua)i 651 
charrini {Slreploeoccus), 333 
chautaei (BactBui), 776 
ehauroet (Clo5fTirfium),77G 
cAauvet (ClosCndtum), 776 
CAaut' 0 <a, 20, 22, 703 
ehauioct (BoetCius), 776 
chauioti (Bac<«num),77C 
ehauroei (Bu(yribact({ua),T76 
ehauroet (CJoatndium), 776 
c^alonei (flfyeobocfertum), 8S0 
ehersoncjia (M^cr<Koeeu<),256 
ehttitr (Sa2mdn«Ba), 604 
chin«n*< {AtrohatUr), 45G 
cWfwnae <Bac/«rfiim), 460 
chintcu* (.literofoccua), 256 
chironomt (Ba£{;rtum),C35 
chitonomi (/’Ao/oImclmuiTj), 635 
chUinochroma {Dactcrium), 632 
chitinophilum (Bacterium), 631 
chitinovoru^ (BflciUus), C32 
CAfamydofAnr, 12, 18, 9W 
Chlamjdoiocn, 1114 
cAfonnfl (rrfoylora), 870 
chlorina (Pooudomonas), 95 
chtorinum {Baelertu>r}), 05, 651, 676 
cMonnui (BaetBut), 95, 051 
cAIorinut (Wicroeofcui), 250 
Clilorobactcrium, 693, 872 
Chloroblum, 29, 3t), 869 
Chlorochromalium, 873 
Clilomspnm, 1145 
CA/oronium, S73 
Ch 'cTOrunleCfSa 

CUoropAarna (rirtidomonai), 146 


CMorop*e«^omon05, 870 
cU«>n>r0pAi8 (BoaBus), 93 
cblororaphis (Pseudomonas), 93 
cAIorum (Flarobacterium), 440 
eAoco7a(um (CAromo5adertum), C93 
choterat (Bact72us), 194 
eKoltra€ {Bacterium), W7 
cboUrae (Phagus), 1142 
tholerae (riftrio), 194, 105, 1142 
eholerat analum (BaeiUut), 532 
eholeraeaiiatieae {Paeinia), 103 
ehoterae astafieoe (Bpm/(iim), 193 
eholerae aaialieae (Ptbrto), 194 
choUrae'Caviae (BacBIus), 502 
cAa7era«co2un>5arum (BactBus),552 
cKaleroe columbarum (Bac(erium) , 552 
ehoterae yaBinarum (BaeiBus), M7 
eholerae gallinarum (Bacterium), 517 
ehoterae gallinaruyn (Mierocoeeue), 547 
ehoterae yaBinarurn {Oetoptie), 547 
eholerae yoBinarurn (Paiteurella), 517 
ehoterae-euit (Daetllut), 50S 
cAoferae-auss (BacUrium), 50S 
eAo7<raMuis (Baeienum) (Ba(mon<Ba), 
503 

cholcraesuls (Salmonella), 403, 401, 406, 
608.509 

eholerae suis var, kuntendorj (Salmon^ 
<Ba),£09 510 

ehoterae tuum (Bacillus), 50S 
eholeraetuum {Bacterium), 
choteroides (BaciBus), 193 
cfcolcroWej (Bacterium), 702 
eholeroides {Hierospira), 193,203 
cAoIeroides a and fi (Pibrio), 203, 702 
cAofeitcroBeum (Afyeoboctenum), R90 
ehotogenes (BociBus), C76 
ehohffenes (Daelerium), 676 
ehondri (B(reptotAriz), 976 
Chondrococcua, 1009, 1044 
Chondromyccs, U, 17,20,21,26, 1036 
eAouierticAi (BaeiBuj), 612 
cArittiC) (Boefenum), 759 
cAritfopAereoni (Actinomyces), 075 
cAnifopAcnoni (<Vo<arJia),075 
Chromatiuro, 16, 23, 25, 29, 30. 816, {\5‘> 
853, 856 , 557, 859 



chro~cifr 


INDEX OF NAMES OP GENERA AND SPECIES 


chromidrogcnus citrous (Micrococcue)^ 256 
chrcmidrogenus ruber (Micrococcus), 256 
ckromoaromaticus (Bacillus), 657 
chrcmo-aromattcus (Baclerium), G57 
Chromobacterium, 20,32, 37, 223,231,664 
chromojlavus (Micrococcus), 2S6 
ckromogenes (C2«rfo<Arix), 069 
chromogencs (CJostridium), 805 
ckromogenes (Oospara), 9C9 
chromogenes 0 alia, (Aciinomi^ees) 934 
chromogenus (Achnomyces), 934, 910, 969, 
970, 072 

chromogenus SOS (Acttnomyces), 041 
chroococcum (Azotobacter),213 
chroococciis (Bacillus), 219 
Chroosltpes, 872 
chrysanlhemoides (I'tdrto), 203 
chryseurn (Bacterium), 670 
chryscus (Bacillus), 672 
cArysewa (il/icrococcna), 256 
chrysogloca (Bacterium), GIQ 
chrysoglota (Bacillus), Old 
ehylogena (BbertheUa),S3Z 
chylogenes (Daciilus), 450, 533 
ehyluriae (Baailus), 051 
chymogenes (Bacterium), 452 
ciekoTii (Bacterium), 133 
ctekont (Pkyiomonai), 133 
cichoni (Pseudomonas), 125, 133 
ctUatus (Laciohacillua), 363 
Cdlobactenum., 33, 34, 369 
ctncinnali4S (Bacillus), 818 
cinclus (Bacillus), 740 
cinerea (Netssena), 299, 301 
cinereo-iugcr (Actinomyces), 989 
nnereontgeraromaltcus (Achnomyces), 
969 

ctnereo-ntgra (Nocardia), 909 


circulans (Bacillus), 722, 72S, 737, 
ctreuJans (Bac(en’u/7j)> 722 
circiilaris major (Bacillus),^ 
ctrcularis minor (Bacillus), 3G2 
ctrrhiformis (Micrococcus), 25G 
cirrftosua (Chondrococcus), 1045 
eirrhosus (Myxococcus), 1045 
eirrojiagellosus (Bacillus), 741 
cissicolci (Aplanolacler), 134 
eissicola (Pseudontonas), 134 
Citipir, 1200 

eitrarefaciens (Bacterium), 119 
citrarefaeiens (Pseudomonas), 1X9 
citrea (Nocardia), 908, 975 
CJtrea (Sarcina), 258, 291 
citrea (Sireptothrix), 969 
ci'irVa conjunctivae (Sardna), 291 
cUreum (Baclerium), 851, 576,887 
citreum (Semieloslridium),762 
citreus (Aetinomyees), 946, 9G9 
citreui (Aseolacillus), 6S1 
citreus (Bacillus), 651, 878 
cilreus (Enierococeus), 326 
citreus (Micrococcus), 239, 242, 254, 235 
257, 261, 265, 26S, 278, 280, 338 
cjlrcus 7 {A7»crocoec«s), 256 
citreus II (Micrococcus), 256, 275 
citreus (Mycoeoccus), SOI 
citreus (Planococcus), 2SS 
citreus (Proactinomyces), 90S 
citreus (Staphylococcus), 242 
ciVrews (iiS/rcp/oeocc«s),33S 
citreus (Streptomyces), 946 
citreus boregensis (Microbactllufft^ 
citreus cadaversis (Bacillus), 
citreus cadaveris (Baclerium), 6S< 
Citreus conglomeratus (Diplococeus), 
citreus conglomeratus (Merisnopedi i. 


anereus (Micrococcus), 301 
ctnereus (Streptococcus), 33S 
ctnercus niger aromaticus (Actinomyces), 
969 

ciTicrornyra aromaltcet (SireptoiAnx), 969 
cmnabarcua (Microeoceus), 244 , 255, 256, 
257, 274, 275 

ctnnaOareus (/?Ao(/i3cc>ccus), 244 
cmriatannus (Micrococcus), 250 


freus conglomeratus (Micrococcus), 
’.reus duodenalis (Slaphglococtu^ 
Ireus granulatus (Micrococcus), 

reus lactis (Micrococcus), 257 ^ _ 

reusU’guefactens (Diplococcua), * 

reus rigensis (^/icrococcus), 
n (Bacillus), 156 


71 !, 
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INDEX OF NAMES OP GENERA AND SPEaES 


citr-cocc 


atri {Dactenum), 156 
citri (Phfigus), 1135 
cttrt {Phjlomonas), 156 
citri (Pseudomonas), 156 
citri (Xanthomonas), 166, 1129, 1131, 
1135, U30 

cJtri delt'ciosoe (BacJerjuai), 178 
cttrtcus (Bacillus), 651 
cilrimaculans (flacitfus), 475 
cifrimocafans (Bacterium), 475 
citrimaculans (Erwmia), 475 
citnnrt (Sarcina), 291 
citnnus (Bacillus), 651 
citrinus (Micrococcus), 257 
ninputeole (Bacterium), 119, 120, 
eitriputeah's (Bfct/lomonas), 120 
hilrtpuUalis (Pseudomonas), 120 
Citrolacter, 448 

ettrocremeue (/Ictinomvces), 915 
cltroplnlum (Achromobocter), 610 
eitrophilum (Uroboeterium), 610, 091 
ctlropktlus (Streptococcus), 339 
citrovorum (Leuconostoc), 347 
eitrororue (Streptococcus), 347 
citroforus-paracj'trororue (Streptococcus), 
31S 

Cladaseus, 12, 13 
c{a<fof;ene« (Bactfius), 651 
cladoi (Bacillus), 741, 75S 
Clarfothni, C, 17, IS, 917, 9S0, 982, l|2l 
claiborrvei (Salmonclfo), 518 
clathratiforme (/IpAonotAcee), S71 
ctathratiformc (Pclodictyon), 871,872 
Clatlirochlori«, 872 
ClatAroci/sfii, C, &17 
elaratus (Bacillus), 400, 813 
flarfltus (.l/pjoccvcus), 1015 
claeijer (Actinnmyccs),969 
clavifolmm (Aurcogenui), 1157 
clattforme (Bacterium), 823 
clatiformis (Bacillus), 051, S23 
cJariformit (.Ificrococcus), 257 
clari/ormis (rocima), S23 
clariformis (TyroUiriz), 823 
eJertO (PseuJononat), 691 
c/«mi (Bacillus), 652 
Cloaca, 10 


cloaca (Microspira), 202, 203, 206 
cloacae (Actinomyces), 909 
cloacae (Aerobacter), 455, 456, 457, 460, 
670,692 

cloacae (Bacillus), 455, 457 
cloacae (Bacterium), 455 
cioacae (Cloaca), 455 
CIonothriK, 12, 17, 19, 26, 35, 933 
clonotricoides (Mycothrix), 9S3 
etosleroides (Baetllus), 722, 741 
clostndiiformis (Bacterium), 676, 577 
clostriditformis (Ristella), 576 
clostnditformis mobtlis (Zuherella), 577 
closlrtdioides (Bacillus), 720 
Clostridium, 11, 22, 27, 30, 31, 33, 42, 43, 
76, 216, 367, 763 
Clostrtlltum, 7, 705 
Clostrimum, 7, 705 
coadunata (Pseudomonas), 101, 697 
coadunalum (Achromohaeter), 101 
coadunatus (Bacillus), 101 
coadunatus (Baclertum), 697 
coagulans (Bacillus), ^1, 713 
coagulans (Bactcroidcs), 567, 577 
coa^ulans (BaUoaella), 531 
coagulans (Clostridium), 782 
coajiulans (Posteurella), 567 
coa^utans (Salmonella), 531 
eobayae (Bacillus), 714 
eoboyae (Borrelio), 1000 
coboyae (Spirocftacio), 1066 
co5ayae (Treponema), 1066 
eoccacca (Pseudomonas), 146 
eocctforme (Bacterium), 403, G'lS 
cocciformis (Brucella), C93 
rnccincHAi (TAioipinllum), 850, 85‘t 
eoectneus (llaciUus), 6.72, 711 
corctneus (.Vicroeoccus), 257 
CoceobnolJarj’ hodirs (.VcNon), 1291 
CoccoUicillus,51G, 1291 
Coccohaetenum, 479 
coccouloa (Eiwrylliroioon), 1112. 1113 
coccoidcd (Niirosocjslii), 72, 73 
eoccoideum (.lcftromol>actcr), 425 
coccoideum (flaetcrium), 423 
cpccoidcu* (BacilluO. 710 
Corcomanas, II 
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ccnjunctivUis {BacleriHm)^ 590 
connii (/IcAromoSacfcr), ^{23 
connii (Bacferium), 423 
conoideiis (Wicrococcus), 257 
ccnori {Dermacenlrc>rcnus), JOSS 
conotii (Rickettsia), 10S7,1088, 1092 
conradi (Pscudomonaa), MQ 
consoUdus (Uacillus), 741 
constans (Marmor), 1167 
cons/cWo/uffi (Bifidihaclerium), 369 
constellatus (DoctUus), 3G9 
constellatus (Diplococcus), 310 
constMcJus (i?aejJJu8), 052 
constricfus {Bacterium), CS2 
confexlus (BaeiUus), “41 
canOnuosJis (5trcplococcwa), 339 
contumax (Phagus), 1136 
conveia (Paaicurclla), 571 
convexa (Pseudomonas), 96, 607 
conv6\u3 (Bactcroides), 671, 677 
convolufo (iVocardia), 919 
convojuto (Oospora), 910 
eoni'Olutum (Afycobacferium), 019 
coni'OlaJus (yicrinomj/ccs), 919 
(Bacillus), 652 
convoUus (Bacterium), 653 
coni'olutus (Dlscomyccs), 919 
copraciniis (CactJlus), 753 
coprogcncs, {Baetllus} 813 
copro!;enes focUdus (BactHus), 652, 813 
cofropcnes parvus (Bacillus), W4 
coprcffcnesc parvus (Bacterium), 544 
coproJjfjcus (ThtobaciBus), SO 
coprophila (jlficraspjro), 202, 206 
coprophilum (Bacterium), 819 
coprophilum iSpinUum), 206 
copTophrlua {BacxClus}, 819 
coralinus (Rhodococcus), 25S 
cotallina (Noeardia), 897, 902, 903, 9(M 
corallina (Pseudomanas), 697, 10J6 
coroIUna (SerroUo), 644, 902 
corallirxuTn (Closlridwin), 820 
coroBinus (Hiicrococcus), 25S 
corallinus (Proaclinomt/ces), 902 
corallinus (Slreptohrix), W>2 
coralloides (Chondrococcus), 1006, 1045» 
1046 


coralloides Olficrococcus), 25S 
coralloides (M^xococcus), 1045 
coraHoides var. clavalus Ichondrococcai) 
1015 


coralloides var. polt/cysfus (Choiulrocof- 
cue) 1015 
Cotium, 1203 
comeoln (GalHoneUa), 832 
Corntfto, 705, 763 
cornHlum (BiJidihaeleTium), SC9 
cornutus (Bacf’Bus), 369 
comutus (Bacleroides), 369 
coTonofaeitns {Bacierium], 116 
coronafaciens (PAytomonas), 116 
coronafaciens (Pseudomoflas), 113,315 
coronofaciens var, otropurpureo (Fht 
lonipnos), 116 

coronofaciens var. alropvrpurea (P«r“' 
domonas), 116 , 

coronafaeiens )'8r- alropurpureurt (.Bat- 
lenum), IIC 
coronefo 

coronoia (Siderocapsa), 834 
eoronolum (Photohaeterxum), 636 
foronatus (Bacillus), 652 
coronatus (.Vfcrococcus), 339 
coTonoius (BireptococcMsJ, 339 
eoToniformis (Aetinomyets), 969 
corrugotus (Bacillus), 741 
corrugalus (5/icrococcus), 25S 
corniieo-t'irtde (Bacterium), 632 
corruscons (Badllus), 7il 
eorlicale (Bacterium), 677 
eorlicalis (Bacillw >, 677 
evw (Bacillus), d52 


Mfidi* (Bacfmum), wO 
^rjflina (Phytomonas), 156 
wylina (XarthOTOMS), «« ^ 
>>rynebactcnum, 7, 17, lo, > 

30, 35, 37, 38, 42, 381,332, 381. 3«,« 

t 405. 407, •“ 


866, 927 
fffionas, 8, 381 
■ihrix, SSI, 4Q7 
tbacterium, 12, 13, 19, - > 

5 (Diplococcus), 358 

;,r. 
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eoryzat conlagtotae tquorum {Stftploeoc- 
c«s),317 

coryzae ttgmcnlozus (fiaciiZus), 40C 
coscoTotia (.Bactllua), 453, 557, 552 
coscoroba (Esckenckta), 453 
coscorobae (Bacterium), 453 
coslalus (Baallue), 741 
co8{{co{«s (V'lbrio), 702 
cosficolws var. hquefaciene (r»6no), 702 
coOi (MieroapironeTna), 1074 
colU (Treponema), 1074 
couchi (Grahamella), 1110 
courwonO'i (BaciHus), 052 
couvyi (Leptospira), 1078 
courj/* (Spirochaela), 1078 
Con<Jria, 1094.1097 
CoMcHa, 1092 
crassa (Klebsiella), 459 
cram (BcpfoJftrJi), OSS 
erassa (Stmonstella), 1004 
cram (Caryophanon), 1004 
cra<*«m (Barfcriuni), 459 
craifum (P^oeamol>ac^^^tum), 400 
craMwm (Spirillum), 203, 217 
craiium (Thiospinllum), S51 
craMui (Bactllui). 302, 400, 052 
crojju* (Diplocwcm), 297, 301 
cratius (Mtcrocoeeus), 301 
cru^siiS (I'lSrio), 203 
crassuf nromalicus (Bacillus), 140 
crasius pyogenes (Bacillus), G52 
crassus pyogenes boiis (Bacillus), 632 
crassus spultgenus (Bacillus), 459 
crassus ) ar. D (I'lbno), 203 
eratleri (ritno), 204 
cratertfer (Actinomyces), 909 
eremotdrs (Bacterium), 403 
cremoidea (Corynelaeterium), 
ertmoides (Ificrococcuf), 253, 25S 
eremoiiles alliu* (l/icrocoecti*), 25S 
frrjn<n''lc* aureus (Mieroeoceus), 233 
crcmori* (Bocilluj), 709 
crr-mori* (Ptrcptocorcu^), 32S, 525. 339, 
340, 113'5, 1139 

crrmarisriMrnii (l/iCTOcoccu*), 23S 
ertmoris niroti (Slaphyloeoreus), 25S 
rrrnafum (Bacfrrfum), 077 


crenalua, TAtoSaci'llus, 81 
Crenothnx, 6, 12, 17, 18, 19, 23, 26, 987 
erepuseulum (Micrococcus), 258 
crepuseulum (Monas), 258 
eresologenes (Bacillus), 813 
cresofogenea (Clostridium), 813 
erelaeea (Oospora), 969 
crctaceus {Aclinomyce*), 969 
cretaeeus (Micrococcus), 258 
crctus (Caryococcus), 1121 
cneeli domeslici (Grahamella), 1110 
cricetuU (Grahamella), 1110 
crinalum (Bacterium), 741 
crtnilus (Bacillus), 652, 741 
cnstallifcrum (Bacterium), 677 
eristttllino violaceum (Bacterium), 234 
cnstatus (Arlliromitus), 1003 
crulalua (Mieroeoceus), 258 
Cristispira, 12. 10, 20, 20, 28, 42, 1055, 
1056. 

CrtsUspirtlla, 1069 

crocatus (Chondromycea), 1000, 1036, 
1038 

crocea (Cytophaga), lOlC 
croci (Bacillus), 474 
eroct (Enrinia), 474 
crotiduTQ* (Spiroehotto), 1006 
crocidurae (rrcponcma), 1000 
cromogena (Streplotm), 0G9 
crouposa (Klebsiella), 458 
crucifcrarum (Marmot), 1176 
eruaformis (Mieroeoceus), 258 
crucirioc (Aehromohacter), 103 
cniciviae (Pseudomonas), 103 
cruentHs (Chondrococeus), 1042 
rruentus (Myxococcus), 1012 
cruoris (Aclinomj/ccs), 975 
cruon's (Biscompccs), 975 
cruons (.Vocordm), 975 
wioris (Oospora), 975 
erystalloules (Bacillus), 741 
crysfaloKlrs (Baetmum), 741 
crpsfallophngum (.IfproSacfcrium), 89” 
rryifollopAnguj (-Iflinomvccs), 898 
erystallophagut (I'ronfltnomyees), 89S 
clrnocrpAoli (BiclcIMnj), 1000 
etenorephali (Spirexhijrta), lOCO 
1121 



cten-cuti 
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ctenoctphali {Treponema) ^ 1066 
cubana (SalmoneJfa), 527 
cuhertsis (Bacillus), 741 
cubensis (Spirochaeta), J066 
cubonianum (Dacleriutn), 135, 693 
cu6ort»anua (Bacillus), 335, 652 
cuculi (BaciUut), 403 
cuculi (CoTynebaclerium), 403 
cucullifcrum (Chromatium), 853 
eucumeris (Laelobaciltua), 356 
oucumeris (Marmor), 1355, 1173 
eucumeris fermenlaii (Bacillus), 356 
eucumens /ermentali (l/hina), 695 
eucumeris var. eommelinae (ifarmor) 
1174 

eucumeris var. judicis (ifarmor), 1173 
1174 ' 

eucumeris var. (ifarmor), 1174 
eucumeris var. phascoti (Marmor), I174 
eucumeris var. upsthn (Marmor), 1172 
eucumeris var wgnas (Marmor), 1174 
eucumeris var vulgare (ifarmor), 1174 
cueumie (Piftrio), 2(W 
eucurbitae (Baefertum), 157 
eucurbUae (Phyiomonas), 157 
eucurbitae (PseudoTnonas), 157 
eucurbitae (Xanthomonas), 167 
cueno^i (Baeslius), 652 
culicis (Entomospira), 1066 
culicts (BickeUsta), 1096 
eulicis (Spirillum), 1060 
cuheis (.SpirecAaela), 1066 
culicis (5pironma), 1066 
eulieis {<SpjroscAa«<imn*a>, 1066 
culicis (Treponema), 1066 
cumtni (PAytomonas), 121 
cumini {Peeudomonas}, 121 
cumulaius (Micrococcus), 25S, 27S 
eunadatm lertuis (Microeoeeus), 278 
cumulus minor (Coccus), 694 
cunealum (Baclerium), 776 
cunealus (Bacillus), 813 
cuneatua (Vibrio), 193, 203, 205 
cunictUt (Actinomyces), 578, 910, 92S 
cunieuli (Bacillus), 652 
cuniculi (Baclerium), 402, 552 
cunieuli (Cladoihrix), 578, 928 


etm/cuh' (C/osfrj'di'ujn), 

cunieuli (Cohnislreptolhriz), 928 
ctmicu(t (Corytiebaclerium), 403 
cunieuli (ffemopAilus), 5S9 
cunieuli (ATcbsiella), 459 
cunieuli (LisUrella), 400 
cunieuli (Nocardia), 910, 92S 
cunieuli (A^oyueAia), 594 
eunieuti (Oospora), 928 
cunieuli (Pasteurella), 547 
cmicuti (Spiroehaeta), 1073 
cunieuli (Streplococeus), 339 
cunieuli (Streplolhrix), 578, 92S 
cunieuli (Treponema), 1073, 1076 
cunieuli pneumonieum (Bacterium), 553 
cunieuli pneumomeus (Bacillus), 552 
eunicutisepticus (Baeillus), 547 , 652 
cuniculieida (Baeillus), 647, 562 
cunicuiCcido (Baclerium), 547 , 681 
cuniculieida (Pasteurella), 617 
cuniculieida kavoniensis (Baeillus), 612 
cwnicul/cido Aai'aniensis (5cc/«num), 6J2 
cuniculieida immobilis (Dmllus), 633 
cuniculieida immobilis (Baeierium), 653 
cuniculieida mobilts (Bacillus), SSi 
eunietdieida mobilxs {Bacterium), 652 
cuniculieida thermophilus (BaeiUu*), 631 
cunicu/jcido (kcrmopAilus (Bacterium), 
6SI 

euBicuiicrtfo var. immobile (Baelerittnt), 
653 

cuniculorum (^/icrococcar), 271 
cunieuli (Leptolriehia), S6G 
cuputaris (Bacillus), 612 
cupufon's (Microcorcus), 253 
cupuliforraana (Nanus), 1207 
cupu/j/ormia (il/icrMoccw), 259 
cursor (Bacillus), 716 
curltasi (Micrococcus), 250 
curvum (Bacterium), 188 
eunfum (Rhisobium), 224 
eulteufarie (Bacillus), 677, 755 
culicutaris (Bacterium), 677 
cutieularis albus (Baeillus), 755 
cutirubra (Pseudomonas), 110. 443 
euUndira (^errafia), 1 10 
eaiirubrum (Baclerium), 110 
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^TcCulloch, Jour. Agf, l?es , IS, 1020, 
540; Phytomonas alrofaciens Bergcy ct 
at.. Manual, 1st ed , 1923, 185, Slovens, 
riant Disease Fungi , New York, 1925, 22 ) 
From Latin, aler, black, faeiens, making, 
referring to the color of the lesion on 
wheat. 

Rods : 0 6 by 1 to 2.7 microns. Long 
chains formed in culture Capsules 
present. Motile with 1 to 4 polar at bi- 
polar flagella. Gram-negative 
Green fluorescent pigment produced 
in culture. 

Gelatin: Liquefied. 

Becf-pcptonc-agar colonies Circular, 
shining, translucent, white 

Broth: Growth never heavy, slight 
rim, and a delicate pellicle 
Milk j Becomes alkaline and clears 
Nitrites not produced from nitrates 
Indole: Slight production 
Hydrogen sulfide: Slight production 
Acid and no gas from glucose, galac- 
tosoand sucrose* 

Starch is slightly hydrolyzed 
Optimum temperature 20* to 2S*C 
iMavimum 35* to 37*C and minimum be- 
low 2*C. 

Aerobic. 

Sources: Isolated from diseased wheat 
grains collected throughout United States 
and Canada. 

Habitat: Causes a bas.al gltime-rol of 
wheat. 

S3. Pseudomonas cumlnl (I^oraccv- 
ski) Dowson (I’hylornonai eumini Kov- 
iicevski, Bull. Soc. Bot Bulgnrio, 7, 1936, 
27; Doweon, Trans. Brit. >rycol Soc, 
SS, I0J.3, 10) From Greek c«minuoi, 
cumin; M L, Ctiminum, a generic name 
Bods • 0 5 to 0 7 by I to 3 microns, oc- 
curring in chains and filinicnts Motile 
with 1 toSiwlarfligella. Cram-negative 
Green fluorescent pigment formed in 
culture. 

GeLitin: Rapidly liquefied 
Pot.ito agar colonies: Gmyish-wliite, 
eifcul.'jr, glistening, smooth, butyrous 
Broth: Meliorate turbidity. PwniJo- 
roogloca. 


Afilk: Not coagulated Casein pep- 
tonized. 

Nitrites not produced from nitrates 

Indole not formed. 

No Il-S formed. 

Acid but not gas from glucose and 
sucrose. No acid from lactose or glyc- 
erol. Starch not hydrolyzed 

Temperature range 5*C to 31*0. 

Aerobic. 

Source: Isolated from blighted cumin 
(CuiRiRunt) 

Habitat : Pathogenic on cumin and dill. 

81 Pseudomonas desaiana (Burk- 
holder) comb. noa. (B. pyocyancua *ac- 
ckarum Desai, Ind. Jour. Agr. Sci , S, 
1935, 391, Phyiomomas desatana Burk- 
holder, in Bergcy et al , Manual, Sth ed , 
1939, 174 ) Named for Desai who first 
isolated the species. 

Rods- 06 to 1.2 by 1.2 to 3.3 microns. 
Motile with a polar flagellum. Gram- 
negative. 

Green fluorescent pigment produced 
in culture 

Gchtin: Liquefaction. 

Agar colonics: Grayish-blue. liaised. 

Broth Light clouding. Pellicle. 

Milk' Peptonized without coagulation. 

Nitrites not produced from nitrates. 

Indole not formed. 

Glucose, sucrose, lactose anil glycerol 
fermented nithoutgas. 

Starch Hydrolysis present 

Optimum temperature 50’C. 

.\crobie 

Source. Isoblcd from stinking rot of 
sugar cane in India and a-swiitcil with a 
white non-p.athogcnic bacterium. 

IhbiLat. Pathogenic on siigai- cane, 
ftaccharum o^cinanim. 

85 Pseudomonas erodll Iy:wi<. (Phy- 
topath., 4, 19H, 231; //acfcriu»n rrodii 
Lewis, t6t</ ; Phylomonns crcxlii Ilcrgry 
elM ,M.amial,3rd cd , 1930, 250.) From 
Greek, ercxliua, heron; .31 I. Prodium, 
a generic name. 

llwls. 0 C to 0 S by 121 to 1 8 microns. 



dare-deni 


INDEX OP NAMES OF GENERA AND SPECIES 


daressolaamensia (SalmoneUa)^ 519 
dassonsillci (AcUnoinj/cea), 915 
dassonvillei (Pisco/mj/ccs), 916 
dassanvillet {Nocardia), 91G 
damnpillei (Streptofhnx), 934 
daucarum (BaciHu*), 742 
(iavensts (Spirochaeta), 1053 
daytona {Salmontlla.), 613 
de baryanus (jBaciHus), 813 
dehile {BacUTium), 677 
rfe6z?t« (<S/repiococc«s), 330 
debiiitans (Legto), 1267 
decalvens {Baclerium), 259 
decalttna {Micrococctis), 259 
deeidiosui {BqcUIus), 441 
d^cidtostis (fiaciertum), 441 
dedduosa (CenuIomonas),62l 
dtciduoaum {Flavohodtriitm), 441 
deciduosua 621 

decipUna (Aficrococcir?), 759 
dectptejw (Pccim'a),695 
decolor {Badllus), 

decolor {Micrococcus) {Slrcpiocoecus 7), 
259 

deeolorans {AeToiacler), 450 
dccoJorans (Cifro&ocler) , 448 
deeolorans major (Bacillus), 653 
dccolorons minor (Bacillus), 653 
decussata (Nocardia), 975 
decussaia (Oospora), 975 
decussatus (Aciwwmj/c€'s)j975 
decussatus (Discomyces), 975 
defessus (Bacillus) , 653 
deformans (Micrococcus), 259 
deformans (Phagus), 1136 
deggneroas 637 

degenerans (Mtcrospira), 637 
deggnerans (Photobacterium), 637 
dehj/drogenans {Flavobaclenum), 613 
dehydrogenans {Ificrococctis), 613 
detebens (Baetllus) , U7 
delaberis {Bacterixim) , 69S 
delabens (Pseudomonas), 147, 697 
delacouTidnus (Micrococcus), 259 
delbrUckti (Bacillus), 355 
delbruckii' (Lactobaclerium), 355 
delbrueckii (LactobacUlus), 366.695,762 


dclbruecki (Plocamobaclen'um), 695 
delbruecki (Uhnna), G95 
deiendae-muscac (Bacterium), $77 
delesseriae (Bacterium), 625 
detesseriae (Flavobacterium), 625 
defpodensc iPholdbacterium), 637 
delgadensis (Microspira), 637 
dfilicatulum (Achromobacter), 419 
rfcl*ca/«(t« 419 

delicalulus (Baclerium), 419 
defjcofujji (Ct>rj/nc5orierfttm),403 
deltense (Bacterium), 677, 769 
delmarvae (Achromobacter), 432 
delpliinii (Annulus), 1216 
detphinii (Bacillus), 115 
delj>*{nii (Boctenum), 115 
delphinii (Pectohacierium), 696 
delphinii (Phylomonas), 135 
delphinii (Pseudomonas), 116 
della (Baej7(ws), 653 
delta (Botlmum), 6S3 
demmei (Bacillus), 742 
demmei (^/tcrococcua), 270 
dendriiicum (Achromobacter), 423 
dendritievs (BoctUus), 423 
dendn'ri'cus (Bactertum), 423 
dendroh'i (Bacterium), 613, 610 
dendroides (Bacillus), 718, 742 
dendroporthos (il/i’crowccMs), 259 
denelei (Vibrio), 196 
denekii (Pacinia), 196 
denicri (AlcaUgcnes), 416 
denitrifi^ns (Bacillus), 423, 441, 442, 
653,754 

datilri/icans / (Baedfus), 440 
denitnficans // (Bacillus), 426 
denilri/icans (Baclerium), iiOt^ 
denitri^eans / (Bacterium), 440 
demlrificans {Chromobaclenvm), 441 
d«m<n/wa?i« (Flaro6ac4ertum),440,6SS 
denitnfieans (Micrococcus), 260 
ticnitrificans (Pseudomonas), 28 
dertilrijkans (Sul/omonas), SO 

demtnfitans (Thiobaeillus), 50 

denilnficans (Vtbrto), 426 
demtr^cans agitis (Bacillus), 4 - 

denilnficans agths (Bacterium), 4cs 
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cuti-dare 


eutiruhrum {Flavobaeterium) (.Halohae- 
terium), 110 
cull’s (Bacillus), 403 
culis (Corj/nebaclerium), 403 
cull's commune (Baclen’um), 403 
culis communis (Bocillus), 403 
culis communis (il/terococcus), 231, 259 
cults communis (SlapAj/Zococcus), 259 
cyancojluorescenf (Bacillus), 145 
cyancojluorticena (Pteudomonat), 145, 
140 

C!/aneo-/uscus (Bacillus), 233 
eyaneophosphoreactna (Aehromobacler) 
C34 

cyoneo-pAospAorescens (Bacillus), C34 
cyanto-phoaphoTtacena (Vibrio), 634 
cyoneum (Bacleridium), 239 
eyansum (PAolobaclerium), 634 
tyantus (AtUnococeus), 023 
cyaneus (Bacterium), 695 
eyaneus (>t/icrococcus), 259, 273 
cyaneus (^lyroeoccus), 259 
cyanava (/’reoelinomvees),023 
cysnetis-anltbiolicus (Brooclinomyces), 
023 

cyano/uscus (Bdclertum), 233 
tytnojenea {Paeudomonaa), 02, 00 
eyanogtnaa (Vibrio), 92 
cyanogenum {Daeterium), TOO 
eyanogtnua (Bacillus), 92, 90 
cyoiioyenuf (.Ificrococcus), 259, 695 
cjnnoulcs (Asarbactcnum), 630 
cyanopAos (llicrococcus), 630 
cyano-pAospAorescens (BAoloboclerium), 
631 

cjcloclnalo# (Arcl^romob^clcr), 420 
cycfoelMlcs (Boclenum), 420 
Cyclops (.Vicrocorcus), 250 
cjclosilw (Vibrio), 200 
cyyncui (Baciliui), 612 
cyKtii (l)aetrrium), C42 
cylin'lcorea (.Yoenrilia), 019 
eyltnd'octa (Ojipora), 019 
cylindrocfui (Aclinomyces), t)l9 
cybnJroceui (/bicomvce*), 919 
cjlitiilttcus ((Iseitlus), 731 
cyJinArifUfl (Chondrotnycc*), 1035 


Cyliodrogloea, 873 
cyltndrotdes {Bacterium), 577 
eylindroidea {Riatella), 577 
cylindrosporutn (Clostridium), 789 
eytindrospoTUS (Bacillus), 716, 718 
cyprinicida (Bacterium), 642 
cypriniada (Klebsiella), 642 
eypripedit (Bacitlua), 470 
cyprtpedti {Erwinia), 470 
eyaliformia {Bacillus), 653, 741 
eyslinovorum {Aekromobacter), 416 
eyatiopoeua {Mierocoeeua), 259 
eyatitidia (Bacillus), 653 
cysltlidis (Blreploeoccus), 339 
Cystobaeler, 1025, 1034 
Cyslodesmia, 14, 1036 
Cyaloectmia, 14, 1021 
cylaaeum {Bacterium), 741 
cytoseus (Bacillus), 741 . 

cylaseui var. sonatis (Bacillus), 741 
cytolytica (Erwinia), 473 
Cytopbaga, 35, 6S3, 1005, 1009, 1010, 1012 
cylopAopa (5piroeAoela), 1019 
cytopAopus {Mieroeoccut), 259 
cyiopAopvs (5/yeocc>ccus), 1013 
cittpUxrthi (Boclemurn), 590 

dacryoideua {Bacitlua), 653 
Daetylocoena, 14, 1014 
dacunAoe (AcAromobacler), 105 
dacunhae (I’scudomonaa), 105 
dadhi {Striplothrix), 36-1 
JaAtioe {Bacitlua), 470 
daAtioe (Bnnnia), 470 
dahliac (Marmor), 1179 
damnosui (Pediococcus), 250 
damnotus (Slrcploeoeeus), 250 
damnoius vat. mucoiut (Slreplococeus), 
250 

danicua {Bacillus), 714 
danleci (Boeillus), 742 
danfecii (A/ierpcoccus), 259 
danubiea (.l/icrpipira), 190 
danubicum (Spirillum), 190 
danubicus (Vibnu), 196 
danysii (Salmonrtia), 517 
dar-<a-aalaam {SalmontUa), 519 
1(23 



dicr-diss 
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Dicrdbaclrum, 13, 14 , 479 
Dicrosptra, 12, 13, 192 
DicTQSpinllum, 12, 13, 28, 212 
diddphis (Spirochaela), 1066 
Didijmohchx, 23, 2a, 29, 831 
dieffenbachwc (BactJirium), 157 
dteffcnbachiae (Phytomonas), 167 
dicfTenbachiae (Xnnthomonaa), 167 
diflicile (Clostridium), 773 
diJJiciUs (Bactllua), 773 
dijjlucns (Bacillus), 490, C53 
diillucns (Cytophaga), 1015 
di^uens (Micrococcus), 2G0 
diffluena (Proteus), 490 
dijfragcna (BacUlua}, 813 
diflusum (Flavobactcrium), 429 
dijfuaua (BacUlua), 429 
diffuaua (Bacterium), 429 
djyestans 730 

digilalus (Pocd/us), G53 
digiiatua (Myxococcus), 1(M5 
diliydro'tyacctonicum (Bacterium), 189 
dilabotdes (Bacillus), 720 
dilatator (Caryococcus), 1121 
dtmorpha (Mycopiana), 191 
rfjffiorpAa (Vroaarcino), 234 
dimorphobutyricus (Bacillus), 814 
dimorphus (Bacillus), 352 
dimorphus (Bactcroidcs), 352 
dimorphus (Micrococcus), 350 
dimorphus var tonga (Bacillus), 352 
liipAlAerio i’jfu/or«;n (Oospora), 578 
diphthcnae (Bacillus) , 3S3 
diphlhertae (Bactenum), 3S3, 401 
diphtheriae (Corynebacterium), 383, 3S4, 
3S5, 400,752, 1131, 1143, 1144 
diphtheriae (Phagus), 1143 
(hphthenae avtum (jBact//«s), 400 
diphtheriae avium (Bacterium), 400 
diphtheriae avium (Mycobacterium), 916 
diphtheriae columbarum (Bacillus), 401 
diphtheriae columbarum (Bacterium), 401 
diphtheriae cunicult (Bacillus), 402 
diphtheriae cunie-uU (Bactenum), 402 
diphtheriae ulcerogenes cutaneum (Cory- 
ncbacterium), 406 

diphtheria t'ltulorum (Bacillus), 401, 578 


diphthericum (il/icrosporo»), 3S3 
dtphthericus {il/jcrococcus}, 2G0 
diphlherilieua (Streptococcus), 2C0, 337 
dipkiheroides (Bacillus), 401 
diphtheroides (Coccobacillus), 402 
diphtheroides (Corynebactenum),3SS, 40.3 
diphtheroides (Kokkobacillus), 402 
diphtheroides brevis {i?act7/us), 402 
diphlheroides cilreus (5iici7/us), 406 
diphtheroides galliitarum (Bacillus), 403 
diphtheroides tiquefaciens (Bacillus), 404, 
405 


Diplccir»diu»n, 7, 763 
DiplobaeiUus, 590 
DipJococcus, 13, 17, 20, 31,33,42,305 
Diptostrcpiococcus, 312 
discifomans (Bacillus), 268, 742 
disciform ans (Bacterium), 742 
diaciformons (Eubacterium), Z5S 
disciformis (Auglococcus), 2047 
dtscifomis (Bacillus), 743 
disciformis (Mysoccccus), 1047 
disco/oliatua (Aclincmyces), 937 
discoides (Neisseria), 299 
Biseomyces, 935 
discopAara (Chlamydolhriz), 9S5 
discophora (Lcptothrix), 985 
discophora (Megalothriz), 985 
dispar (Aelinomyees), 918 
dtspar (Bactflus), 540, 542, 543 
rfispar (Bacterium), 642 
dispor (Discomyces), 918 
dispar (£berlhella),42,542 
dispar (Eperythroioon), 1113 
dispar (Aftcrosporon), 918 
dispar (Proshigella), 542 
dtspar (Shigella), 542 
dispar (Sporoirichum), 918 
disparts (Streptococcus), 339 
Dispar a, 349 

disporum (Clostridium), 820 
dissimihs (Baallus), 653 
dtssimilis (Micrococcus), 260 
diSsoU’cns (Aerobacter), 472 

dissoh^ns (Aplanobacter), 472 

dimUens (Bactirml, f 2 ,» 

dissolvens (Cloatridium), 43, 809. S 
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deni-dick 


denilnTIcans fluorescens {Bacillus), 93 
Denitrobaclerium, 8 
denilrojluorescens (BoctJIus), 653 
Denilromonas, 8, 83 
denlale {Leplosptra), 1078 
denfatis n'riclans {Bacillus), 6S3 
denlalus (Ban lus), 742 
denticofa (Sp;roc/ioe(o), 1075 
denlicola {Spirochaete), 1075 
flenticoJa (Treponema), 1075 
denJinum (SptiocAoeta), 1075 
(fenttum (Buei/ormis), S8l 
dentium (Leptospira), 1079 
dentium (Mteioeoecua),339 
dentium (•Spiritium), 1075 
dentium (BptrocAaeta), 1005, 1070, 1074, 
1075 

drnlium (BptrocMr(e), 1075 
dentium (Spironema), 1075 
dentium (Btreptococcua), 339 
dentium (Treponema), 1074 
dentium-ateogvratiim (Treponema), 1075 
depn’mato (Cj/topJ»a;a), 1013 
derby (iSa/nonci{a),505 
derbj/enaif (Sa(monetta), 505 
dermaecntropftWa (BicfcetUia), 1006 
dermacenirozenut (Bielcttaia), 1037 
dermalogents {ifieroeoeeus), 2G0 
dermatoyenes (Pieudomonoi), 93 
dermalonomus {Aetinomyces), 91C 
dermoxdes (Banliaa), 653 
dermop^ilum (Carynebacfertum), 403 
dermopAtius {Bacillus), 403 
deroaaii (Bacittua), 803 
deroisii (Ciastridiun), 803 
draaiona (rAytomonoa), 121 
dmlarva (PecuJomotiaa), 131 , 125 
deaidrna (Uicrococcua), 339 
desidena (Strep{c>cocms>,339 
dc^idioea (OIIulomonM), 621 
deaidioiun (n3ro5ae/eriuri),4U 
detidiosus (Baelerium), HI 
destJuosit (Bufillui), 411, 621 
deirtMdti (/’ai/eureJta), 553 
deamotjlicum (Aefiromolacfer), 101 
dwnolj Vtcum (I’ecudomonaa), 101 
deititintinni* 576 


destillalionia (Bislella), 576 
destruelans (Baelerium), 470 
deslruclans (Pbylamonas), 470 
destruelans (Pseudomonas), 470 
destruens (BaeiBus), 712 
Desulfovibrio, 29, 30, 35, 82, 207, 209 
desul/urieans (Bacillus), 207 
destiUurtcans (Desulfovibrio), 207, 20S, 
209 

desul/uncans (Mterospara), 207 
desulfurieans (Spirillum), 207 
desul/urieans (Spotovibrio) , 207, 23S 
desuf/artcans (Ttbrio), 207, 20S, 853 
Deloniefta, 983 
delrudens (Bacillus), 742 
depArans (BaeiBus), 430 
devorans (Baelerium), 430 
devorans (Flavobactcrium), 430 
deporans (Barctna), 201 
deporans (l'»6rip), 204 
dcUranicum (Lcuconostoc), 317 
deztranuum (Streptolioelerium), 701 
deztranteus (L^octoeoceua), 317 ' 

deztrolacticus (BaciBM),713 
diacetiiacits (Btreptococcua), 339 
diaeetpt oromatieus (Blreptoeoecus), 339 
Diahstcr, 21, 27, 32, 33, 577, 691 
Diafistereo, ^ 
diantAi (SaciBua),(>t0 
diantAt (Baelerium), 640 
dianlht (Pseudomonas), CIO 
diaphanus (DaeiUus), 653 
diapAtAiVus (Bacillus), 737, 793 
dioporica (Ri'cAettna), 1002 
diaatastus (TAermo6oc:Ifus), 73l 
dioataticus (rletinomyeea), 039 
dioataticua (BociBus), 742 
diasUUcus (Streplomyces), 939 
diaatatocAromopenes (Actinomyces), 911 
dmUtochrotnogonen (StrcplomyccB), 
911 



uttuiiioiiius vapnacrolilus), 932 
dtclsonii (.leiinomyeei), D69 
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dupI-^ltlS IN'DEX OP ^^AMES 


OP OE>fEnA Ain> species 


duplex mn-U'quefaeiens {ItaeiUus), £02 
duplex nondiquefaciens {BaeteriumX 
duplex non Uquefaeiens {MaTaxelUt)tSXl 
duplex vat. hqtic/aciem {Moraxella), 501 
dtiplf.x vnr. non liquefacitna (hforaxella}, 
592 

dupticatiia {Iiaeillita),W5 
duplicalua (Bacteriun), (593 
durnbilis (Phages), 1142 
durans (Streptococcus), 327 
durban {Salmonella) 
du»oni iCueoapira), I0(j0 
duHom lOCO 

dutloni {Spirochacla), 1060 
duUoni (SpirocA<j?(a) {l/icruipironcma), 
lOCO 

dutloni {Spironen}a)i JOGO 
dulloni iSpiroiehaudinma), 10(50 
du«oni {Treponema), lOCO 
duttonU (norrcHa), 1060, lOCl, lOM, 
50CQ 

dysenienae {BactUus), 530, 537 , 53S, 539, 
540 

d^/senlenae {DacUnum), 530,537,689 
dyscnlence (Eberthelld), S3G 
dyscntcriac (Phagus), 1132 
dyscnlcriae (ShigeOa) , 535, 636, 637, 642, 
1131, 1132, 1133, 133-1, 1135 
dysenienae Boyd / to til {Bacillus), 53S 
dysenlenae Flexntr [ to VI 53S 

dijaenttrxae Flexner VII and Vlll {Bacil- 
lus), 55S 

dysenlenae liquefactcna (Baallus), 643 
dysentenac ligue/aciena {Bacterium), 543 
dysenkrwc ScliniJtc {Bacillus), 530 
rff/sen4er}flC pitulorKm {Bacillus), 6$9 
dyscnleriae vtiulorum {Bactenum), 6S9 
dysenlericus (iOaaOus), 530, 643 
Dijsenleroides, 10 
dyagalacliae {Slrcplococcus), 310 
dysodes {Bacillus), 742 

easlbourne {Salmonella.), 519 
catonn (^/jcrccoccua), 260 
EberfkcUa, 10, 21,28, 37, 42, 494, 616 , 653 
Fherlhella sp. {Sendat type), 518 
EbcrlAjis, 10, 618 


eburneus (Mterococcug), 2W 
echinsta (l^eptolhrix), SSS 
«2ewQC (A/icrocaccus), 278 
eciemicus (Bacillus),^ 
edemalts (Clostridium), 775 
edgeworlhiae (Bacillus), 478 
edgetcorihiae (Srwinia), 47S 
edigtoni (AWiscria),301 
efllcienB {Borrelina), 1225 
efliciena ^farmor), 1159,1191 
e/Trenu5 (Phagus), H43 
effusa (CcKiitomonas), 91 
aHusa. (Pseudomonas), 91 

<^«javar.Tion/*yac/o«ert«(Ptfurfi?nKi«a*), 

92 

ej^usus (SoctWuj), 91,718 
egent (Bacillus), 700 
effcni (C(o3ln(fi«ffj),790, 826 
tqens {5/oddflrdi71u«), 790 
(DaeiUus), 664 

egypttcum (Treponema), 1055 
Ehenbergia, S7> 1052 
ehrenbergii (Baeillua), 507 
^Arenfierjit (Uoclmum), 697 
Ehrlichia, 1096 
eArij'cAiY (CroAomella), UlO 
JJiscnter^tQ, 12, 13, 4S6, 705 
ciscnbergii (Paeudomonss), 97, 98, 698 
elapkorum (Baclertum), 145 
elaslica (Aciini>mycea),%9 
elegans (Bacillus), 742, 814 
elegana (FtexibacUT), 38 
elcgans (HoJospora), 1232 
elegans (TKiodictyon), 815, S4D 
etipsoideus (Bncd/w), 654 
etlenbachensis (Bacillus), 715 
ellenbachensis alpha (J?acd/tis),715 
elleribachi (Bactilui), 717 
Hlingm (CoccohociUus), 452 
tlUngeri (Esehenchia), 452 
ellinglonii {Bacillus), 654 
eUipsoidea (Pseudamonas), 147 
eliipsoaporo (CySophaga), 1050 
ellipsospora (Sporocytopbaga), J65 
elongata {Pseudomonas), 6^3 
elongala (TAiospira), 702 
elttsa {Spirochaela), 1079 
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tnpex op names of genera and species 


diss-dupl 


diesolvons (Erwinia), 454, 472 
ditsohcns {Phytomonaa), 472 
dttaohens {Pseudomonas), 472 
Dislasoa, 20, 21,23,27 
distasonia (Bacteroidea), 670 
dialasonis {IiisteUa),6~0 
dislendens {Streptococcus), 347 
d»«Jorius {BacilJm)»742 
distorlus {TyT0thnx),^^2 
ditersum (dccfoloder), 692 
ditersKm (derobader), 456 
dhersum {Ct trobacler), 448 
djaljaKartenaia {ilieroeoeeus), 260 
dmitrort {Spirochaeia), 1078 
dobelli (fiaci{{u9), 742 
dohelli {Bacillus) {FlexUis), 742 
dodecahedron (Marmor), 1169 
doedcrirtn (LacfobaciBua), 362 
doederleinii {Aciddlaeterium), 362 
domeiD'cui (BaetBu9),653 
domciO'eua (Oadenum), 653 
donna« (deU'nomycci), 916 
Donovania, 659 
dori (/Idinomyees^.OlO 
dori {Diieomyeea), 916 
dori {Xoeardta), 916 
don (Ooiporo), 010 
don (BAinod(]dium),01C 
don (Sporofrjcbuffi), 916 
donoe (0o$pofa),931,96Si 
dorrriftator {Baallua), 437 
dormtfflfor (Bodenum), 437 
domntator (TlaYohaclcriuin), 437 
douglasi (Baeillus), 514 
f/ousfo4i (BAiyrffo}, 511 
i)ou0la(i{{iiii, 11,763 
dotfd<»i«Jf» (t/fococfui), 2s2 
doytnt IBaciIluOiOSl 
doyrni {A/ictoccktmi), 200 
drcnnoni (lMno),20l 
Drrpftno«]dra, 1122 
cfrimopbylu* ‘260 

drorbaelicnup {niet<‘riiim),625 
drorf^aehntf (Flatclxittmum), 623 
droff-orfftiie (7'«ru'fomo»Hj*), 623 
i{fO*fT8f (BofiHu»),C.’j3 
droifrae 


drosopkilae (Treponema), 1075 
dseiunlmcslti (Grakamella), 1110 
dacAtinilotcali (Grabamia), 1110 
du5ia (Eber(kella), 533 
dubilata (Palmula), 812 
dubitalua (Acuformia), 812 
dubtum (Baderium), 703 
dabtum (3/armor), 1172, 1214 
dubium (Rhtzobium), 225 
dubius (Annulua), 1155, 1214 
dubiuf (Baallus), 533 
dubiua (Daeiertum), 533 
dubius (Phagus), 1137 
dubius pneumoniae (Bacillus), 703 
dubius var. annulus (Annulus), 1215 
dubius VM.Jlaius (Annulus), 1216 


dublm var accra (Solmondlo), 517 
dublin var. lofln (Salmonella), SI? 
ductauzn (Bacillus), 051, 742 
duclauiu (Urohaeillus), 054, CSS, 729, 742 
ducreyi (Coecobocilius), 587 
ducreyi (Hemophilus), 687 
dudlscbenloi (Grabomdla), 1110 
duesstldor/ {Salmonella), 514 
dulato-fermcnlans (Bacillus), 772, 824 
dunbari (3/ierospira), 203 
dunbari (PJioJoboclfrium), 203 
dunbari (rAofo8p»nflunO,20) 
dunbari (I'lbrio), 702 
duodenale (Boderium), 447 
duodrnale (Bneopsulafa) (Bariflii*), 447 
duplex (nocillus), 090 
duplex (Baclerium). 500, 834 
duplex (rernbaderiiim), 834 
duplex (l/emophiltit), 5Dl 
duplex (.Ifornxelld), 502 
duplex {Psetuhmonas), 147 
duplex (.Siderdtoder), 831 
duplex (^iderncyilit), 833 
duplex (Sideroderma), 831 
duplex jiMteplii (Boeil/uf), 
duplex jntrpbi (.Iforaxd/a), 502 
duplex ligue/acirns (Boeilfm), 5!)1 
duplex liyur/qeirni (.Iforarello), .ViJ 
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epid-erys inpex of names 


OP GENERA AND SPECIES 


epidermidis (Bacitlua), 742 
epidermidis iCor^fnehaeleriiim), m, 
epidermidis iLep(olhnx), 691, 742 
epidenoidia (Micrococcus), 243, 
254, 255, 256, 259, 264, 265, 270, 
272 

epidermidis (Plocamobaclentim) , 691 
epidermidis {Staphylococcus), 243 
epidermidis var. A (Aifcococcus), 243 
epidermidis albua {Micrococcus), 243, 
epidermidis albus {Staphylococcus), 
epidermis {Micrococcus), 27S 
Epidcrmophyton sp., 921 
epimelheus {Micrococcus), SCO 
epiphitica (Chlamydothrix), 9S6 
epiphytica (LeptothTix), 986 
epipkylica (lyngbya), VS6 
cptphytica iStreptathrix), 8S5 
epiphylus (Bacillus), 743 
eppingeri {Actinomyces), S96 
eppingerti {Slreptotrix), 896 
epst^on {Bacillus), 694 
epsilon (iloclertum), C54 
epsieinii {Achromobacter), 424 
equae (Tortor), 1278 
equanus (Streptococcus), 339 

communta (Bacillus), 102 
equestns (Malleomyces), 554 
equi {Aciinomuces), 820 
equi (Bacillus), 654 
equs- (Baefmum), 541 
equt (BoUingera), 2S3 
equi (Botryomyces), 253 
equi (Corynebacterium), 391 
egut (Corynethrix), 406 
equi (Discomyces), 253, 920 

equi (Mycobacterium), 2Qi 
equi (Mocardta), 920 
egut (Sarcina), 290, 291, 292, 294 
equi (Shigella), 541 
egut (Spirillum), 1066 
egut (Spirochaeta), 1066 
egut (Spironema), 1066 
egut (Spiroschaudtnnia), 1066 
equi (Streptococcus), 317,318 
egut (Treponema), 1066 
egut tniesttnalis (Bactlius), 654 


equi iniestinalis (Bacterium), 654 
406 equiditiana (Bacillus), J09S 
equina (Spirochaeta), 1066 
252, equiaua (Em>), 1253 
271 , cquimis (Hostis), 1240 

equiuus (Streptococcus), 323, m 
equiruUs (Bacillus), 541 
equiruHa (ShigeHa), 540 
equiseptiea (Pasleurella), 553 
, 268 equtsepiicus (Bacillus), 553 
243 equisimilis (Streptococcus), 318, 319 
equorum (Tortor), 1277 
cquorum (Trifur), 1282 
equuJi (5acj7/ws), 541 
erebea (Legio), 1259 
erectum (Podaupam), lOOS, 1034 
erectus (Chondromyees), J034 
erectus (Cysiobacter), 1034 
enoholryae (Baelerium), 144 
enoboiryae (Phytmonas), 144 
eriobotryae (PseudoinoDas), 144 
ertmnense (Bacterium), 471 
en'ranensis (Bacillus), 471 
erivanensis (Eminia), 471 
J?r»ifnpfm«7/u5, 11, 763 
erodens (Bacillus), 743 
erodens (Foliopellts), 1171 
erodens (^^a^roo^), 1171 
erodens var. seterum (jVormor), 1171 
erodens var. mtgare (Marmor), 1171 
erodti (Bacterium), 121 
erodft (Phytomonas), 121 
erodii (Pseudomonas), 121 
Erro, 1248 

«r«5eac<n* (bacillus), 654 
Erwinia, 31, 42, 443, 463, 476 
erystpeialts (Mtcrococcus), 315 
erysipelaios (Sfaphylococcus), 315 
erystpelatos {Strepfoeoccas). 315, USJ 
erysipelatos-suis (iSflCiHas)/ 410 
erystpelaios-suis (Erysipelolhrtx), 
erystpelatoa suum (Bacterium)) 
erysipelalosui (Streptococcus), -Jio 
erysipelotdes (Babesia), 
erystpelotdes (Slr€plotAriT), 4U 
erystpelotdts (Actinomyces). ■»* 
erysipeloidis (Bacterium), 411 
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INDEX OF NAMES OP GENERA AND SPECIES elUS-epid 


elusum {Treponema), 1079 
eminans {Bacillus), 654 
emphysemalis maligni {Bacillus), 791 
emphy^ematis vaginae {Bacillus), 790, 826 
emphysematosus (Bacillus), 789, 790 
emphysematosus {Baclerium), 790 
emuhinus (JSaciIius^, 654 
eniulsionis {Bacillus), 742 
enalia (Pseuffomonos), 693 
Encapsutatus, 10, 17, IS, 457* 
encephaloides (Pactlius), 742 
enehelys {Bacillus), 677 
enchelys {Bacterium), &77 
endiviae {Phjtomonas), 133 
endiviae (Pseudomonas), 133 
Endobacterium, 705 
endoeardiJtcus {Streptococcus) , 339 
endocarditidis {Bacillus), 654 
endocardUidts (Boc(ertum), 677 
endocardtiidts capsulalus {Bacillus), 677 
endocarditidis ^rtseus (BactUus), 654 
endocardtlidts griseus {Bacterium), C51 
endoeardtits (Ci{(o5ac(€rtum), 3Q9 
endocarditis (Afikroeoeciis), 274 
endocarditis griseus (Bacittus), 401 
endocorditis rucfatws {Micrococcus), 274 
endomeiritidis (Bacillus), C77 
endometritidis {Bacterium), 677 
endomeiritie (PlocomoSocterium), 677 
endome/nite cams {Bacienum), 677 
endoparagogicum (Spirillum), 217 
Endosporus, 33, 34, 763 
englemanni {Bacillus), 654 
enferica (E5ert/ielta), 533 
enferico (EscAencAia), 450 
cnten'cus (Baciltus), 450, 533 
enlertcus {Enleroides), 450, 534 
enferieus (Proteus), 4S9 
enferifidts (Actinomyces), 920 
enteritjdis (Bacitlus^ 505, 516, 517, 782, 
818, 920 

entcntidis (Bacterium), 516 
entcn'tfdis (Diicomyces), 920 
enteritidis (K/ebsietto), 516 
enfcrjiirfte (A'ocardi’a), 919 
entcrifirfis (Oosporo), 920 
entcntidis (Fhagus), 113S 


enteritidis (Salmonella), 493, 497, 616, 
517, 523, 531, 1130, 1136, 1137 
entcntidis {Streptococcus), 339 
enUriltdis iSlrevtothrix), 919, 976 
enteritidis breslau {Bacterium), 502 
entcntidis breslaviense {Bacillus). 502 
entertlidte sporogenes {Bacillus), 782 , 818 
entcntidis sporogenes {Clostridium), 818 
en(«rt(tdis->;eBoto (BalmoneBa), 531 
entcntidis var chaeo {Salmonella), 517 
enteritidis va.T. danyss (BalmoneBa), 517 
enteritidis var. dublin {Salmonella), 517 
entcntidis var essen ('Salmonella), 517 
ententidis var. jena {Salmonella), 517 
enteriltdis var. moseow {Salmonella), 518 
enteritidis var mulkeim {Salmonella), 517 
entenfidis var rostock {Salmonella), 518 
enteritidis B, Typ. egumus (Bacillus), 506 
enteritidis B, Typ, murium {Bacillus ), 502 
enteritidis C, Typ oois (Bocillus), 506 
enteritidis var. V (Salmonella), 531 
enfentis (Streptococcus), 339 
enteritis var. libmonu (Streptococcus), 
339 

Bnterobacter, 31, 32, 37 
Enterobacterium, 37 
Enferoeoccus, 326, 336 
enterococcus (Diploeoccus), 325 
enteroeoliticum (Bacterium), 677 
Enteroides, 10 

enleroideus (A/icrococcus),695 
enteromyces (Bacillus), 654 
enlerothrix {Bacillus), 742 
Entomospira, 12, 13, 28, 1058 
enlomotoxtcon (Bacillus), 654 
enzynucum (Corynebacterium), 388, 407 
cntymictis (Bacillus), 3S6 
enzymotAermopAilus (Bactobacillus), 363 
eos (5/ycobactertum), 905 

, Eperythrozoon, 1100, 1111, 1113 
Eperylhnzoon spp., 1113 
ephemerocyanea (Pseudomonas), 147 
ephestiae {Micrococcus), 2C0 
epAestiae No. I and No. 2 (Baclerium), 
750 

eptdemtcus (Streptococcus), 315 
epidermidis (Albococcus), 243 
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exan-fera 


INDEX OP NAMES OP CENEiU AND SPECIES 


exanikemaiotyphi {Ricket(iia\ 1084 
exanthematotyphi (Spirochoeta), 1067 
exanthematotyphi CTreponema), 1067 
exapatus (5cci^fu8),655 
czcai’Qiua {Micrococcus), 260 
excurrena (.Bacillus), 716 
ezedens (Bacillus), 
exfoliatus Mcimomycea), 951 
cxfohatus (Streptomyces), 951 
exigisa (Bis/ella), 560, 576 
cxiguum (Bactertum), 590, 656 
eu'ffuua (BaciUua), 655, 743 
exiguus iBactcroides), 569, 576 
extguua (Micrococcus), 260 
exiguus (Myxocaccus), 1045 
exiguus (Habula), 1286 
czjlij (BoeiKus), 352, 743 
exitiosa (Pkylomonas), 163 
€ii<iosa (fsewdowortaa), 163 
cxUiosum (Baclenum), 163 
expositionis (Mterococcus), 260 
expresses (Microeoccus), 201 

/abac (Bacillus), 224 
fabae (Phyiamonas) , 139 
fdh&e (Pscudomotiaa), 139 
fabae {Rhuobtum), 224 
faecalis (Alcaiigencs), 413, 416 
faecaha No. I (Bacillus), 765 
faecalts No. II (Bacillus), 753 
fsecftf Is (Streptococcus}, 325, 326, 336 
faecalis alcaltgenes (Bacillus), 413 
faccahs var. martense (Alcaligenes), 416 
faecalis var. radteans (Alcaltgenes}, 413 
faecaloidcs (Bacillus), 514 
faecalotdes (Shigella), 6ii 
fasaum (Strepiococcus), 325 
faeni (Aercrhactor), 456 
fairmountense (Achromobacier), 90 
fairmountensis (Bacillus), 00 
fairmounlensis (Baclenum), 
fairrnounteneis (Pseudomonas), 90, 6^ 
falciformts (Leptothrix), 366 
fallax (Bacillus), 773 
fallax (Clostridium), 773 
fallaz (Spirochoeta), 1069 
fallax (Treponema), 1069 


faltax (VaUorillu$),77Z 
famiger (Badllue), 655 
fareini bovis (StrcptoiArjx), 895 
farcinica (Cladoikrix), S95 
farciziica (Nocardia), 895 
farctnica (Oosp 0 Ta),W 5 
farciniea (SlrcptolhTix),&% 
farcinicus (Aeiinomi/ces, S9o » 
farcintcus (Bacillus), 895 
farcinicus (Discomgees), S95 
farnetianus (Bacillus), 477 
faschtngti (Baelerium), 453 
fasciaas (Corynebacterium), 395 
fascians (PAj/tomonas), 395 
faaciformie (Bacillus), 360 
fastidicns (Marmor), 1189 
fastidiens var. denudans (Marmor), 1190 
faslidiens var. fastidiens (Marmor), 1193 
/cNidiena var. miU (Aformor), 1190 
fastidiens var. repri'mens (Marmor), IIM 
fasiidiosus (Bacillus), 743 
fausseki (BacUrtum), 677 
faeiformis (Micrococcus), 261 
/r6riiia (SprracAaeto), 1073 
fehris (Spirochoeta), 1067 
/seals (fiat'tfbasisrium), 416 
/scale aromaticum (Bacillus), 416 
/eealis olcaitjrenea (BacUrium), 41S 
/eddet (Microeoccus), 201- 
/eiteli (Bacterium), lOS 
felidae (Treponema), J076 
felinus (Streptococcus), 339 
felis (Bact(lu9),655 
felts (liacierium), 5S3 
felis (Coccodiaaerium), 6^ 
felis (flfiyagawanella}, 1118 
(Pasteurella), 553 
felis (Tarpeia), 1271 
felis (Tortoj), 1279 
felis sepUcua (BcoUu*), 553 
fHis septicus (Baetenum), 553 
fclsineum (Cloatridmm), 80S 
felsineus (Bactllus),606 
fclsinus (Clostridium), 806 
fehhami (Pseudomonas), 693 
Penobacter, 70S 
ferarum (Pasteurella), 5i~ 
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erys-exan 


erysipeloidis (Erysipelothrix), 411 
eryaipeloidis (Oo?pom), 411 
Erysipelothnx, 18, 21, 22, 27, 23, 35, 37, 
3S, 409, 410 

erythemati$ (Bacillus), 742 
erythematis {Bacterium), li2 
erythemalis maligni (Bacillus), 742 
enjthra (Pseudomonos), 147 
ej'i/fferaeus (BoctlZus), 641 
erylhrea (Nocardia), 920 
erythrea (Slreptotkriz),02(i 
erythreus (Actinomyces), 93S 
eiythreus (Streptomycea), 533 
Erythrohacillus, 10, 479 
Erythrobactenum, 32 
erythTOehromogenes (Actinomyces),944 
erythrochromogenes (Slreptomyees), 944 
Erythroconzs, 344 
erytkrogenes (Bacillus), 600 
erythrogenea (Bacterium), 600, 601, 602 
erytkrogenes (Corynebacterium), 600 
erylkrogents (Erytkrobacillus), GOO 
erylhrogenesrugatus (fiaeiZZus),654 
erythrogloeum (Bacterium), 637 
erylhromyxa (Bacillus), ^77 
eTythromyxa (Bacterium), 677, CS7 
erylkrcmyxa (Mterocaeeus), 291 
erythromyxa (Micrococcus^ (Staphylo- 
coccus), 392, 677 

trythromyxa (Rkodocoeeus) , 8, 677 
erythromyxa (Sof«no),29l 
erythropoUs (Aelinomyees), 80S 
eryikropoUs (Myeobactenum), 898 
erythropohs (Nocardia), 693 
erythropoUs (Proaclinomyees), 898 
erylkrospora (Pseudomonas), 147 
cryfArospores (Bacillus) (StreptobacUr), 
651 

crythrosporus (Bacillus), 147, 654 
erythrosporus (Boclerium), 654 
errjnjan (5aZmoncZ/a), 607 
Eschericliia, 3, 10, 21, 20, 3l, 37, 443, 444. 

443,450, 458,492,694 
cscAcrichii (Bacjl/us),443 
men I7S (Salmonella), 505 
esseyana (NerroJia), 434 
esterifeans (BaciZ/us), 43, 743 


esUrificans (Micrococcus), 260 
esterZ^cons (Pleclridium), 743 
estertfieans fiuorescens (BactZZus), 654 
esterifieans stralauense (Bacterium), 654 
esleroaromahcum (Bacterium), 436 
esteroaromaticum (Flavobactermm), 436 
eta (BactUus), 654 
eta (Bacterium) , 654 
ethacelieus (BaciZZus), 654 
ethaeelosuceimcus (Bacillus), 655 
ethylieum (Eubaclenum), 367 
ethylicus (Amylobacier) , 813 
elousae (Shigella), 544 
EuaeelcAacler, 180 
Buaelinomyees, 929 
Bubacillus, 9, 28 
Eubacterium, 27, 2S, 33, 34, 367 
Euclostridium, 763 
Eueystia, 13, 516 
£uj;Zu«oit(^eZer, 180 
Eumyces, 876 
euonymi (Marmor), 1187 
euprima (VzArZo), 702 
europaea (Nitrosomonaa), 70 
europoea (Pseudemonos), 70 
europaea var. zZaZtco (NiZrojornonas), 70 
europaeus (Planococeus), 70 
eurydice (Achromobacter), 421, 724 
eurydi'ce (BacZerZum), 421 
eurygyrata (BorreZta), 1066 
eurygyrala (Spirillum), 1000 
eurygyrata (Spirochaeta), 1066 
eurygyrata (Spiroschaudinnta), 1066 
eurygyralum (Spironema), 1006 
eurygyratum (Treponema), 1057 
eurykalis (Micrococcus), 695 
eurystrepta (Spirocbacta), 1052 
euUtUcola (Chlorogenus), 1219 
cvagatua (Charon), 1265 
etantdcts (BactZZus) , 743 
cpoast (OrticeZZa), 563 
evolutua (Streptococcui), 332 
exanthemaliea (Spiroehaele), 1070 
czantAemaZicum (Bac(e>’i‘urn), 677 
cxanlAemofteus (BaciZZus), 677 
ezaq(Aema{(cus (Wtcrococcus), 250 
exanlhemalnfehri (Rickettsia), 10S5 
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MANUAL OF DETERMINATIVE BACTEIUOLOQY 


Motile with 1 to 3 polar flagella. Gram- 
negative. 

Green fluorescent pigment produced 
in culture. 

Gelatin: Liquefaction. 

Agar stroke : Heavy, smooth, cream- 
colored growth in 24 hours. 

Broth: Dense clouding in 24 hours. 
Milk : Turns alkaline and clears, litmus 
reduced. 

Nitrites not produced from nitrates- 
Indole produced in 14 days. 

No H,S produced. 

Acid but not gas from glucose, sucrose, 
lactose and glycerol. 

Temperature : No growth at 35®C. 
Aerobic, obligate. 

Source: Isolations from Erodium iex- 
anum and 4 varieties of Pelargonium. 

Habitat ; Causes a leaf spot of Erodium 
texanum and Pelargonium spp. 

86. Pseudomonas apUJagger. (Jagger, 
Jour. Agr lies., £1, 1021, 180; Phylo- 
monasapxi Bcrgey ct al., Manual, Istcd., 
1923, 184 j Pseudomonae jaggeri Slapp, in 
Sorauer, Handbuch dcr Pflanzenkrank- 
heiton, 2, 5 Aufl , 1023, 210; Bacterium 
jaggeri Elliott, Bacterial Plant Patho- 
gens, 1030, 142, Phylomonaa jaggen 
Magrou, in Handuroy ct al., Diet. d. 
Bact. Path , Paris, 1037, 371.) From 
Latin, opium, parsley, M.L. Aptum, a 
generic name. 

Description from Clara (Cornell Agr. 
Exp. Sta. Mem. 159, 1934, 24). 

Rods : 0.75 to 1.5 by 1.6 to 3.0 microns 
Motile with a polar flagellum. Gram- 
negative. 

Green fluorescent pigment produced 
in various media 
Gelatin: Liquefaction. 

Beef-extract agar colonies. Circular, 
glistening, smooth, edges entire Gray- 
ish-white i\ith bluish tinge 
Broth: Turbid in 36 hours. Pellicle 
formed. 

Milk: Becomes alkaline. No curd 
Nitrites not produced Irom nitrates 
Indole not formed. 


No H»S formed. 

Acid but not gas from glucose, galac- 
tose, fructose, mannose, arabinose, 
xylose, sucrose, mannitol and glycerol. 
Alkaline reaction from salts of acetic, 
citric, malic and succinic acids. Rham- 
nose, maltose, lactose, rafRnosc, salicln, 
and formic, lactic and tartaric acid are 
not utilized. 

Starch not hydrolyzed. 

Facultative anaerobe. 

Distinctive characters: Pathogenicity 
appears limited to celery. 

^tircc: Jagger isolated this repeatedly 
from diseased celery leaves. 

Habitat; Pathogenicon celery, Apium 
graccolens. 

87. Pseudomonas matthlolae (Briosi 
and Pavarino) Dowson. (Bacterium maf- 
ihiotae Briosi and Pavarino, Atti della 
Rcalc Accad. dci Llncei Rend., £/, 1912, 
216; Phytomonas matthiolae, Bcrgey et 
al., Manual, 8rd cd., 1030, 2C0; Mushin, 
Proc. Roy. Soc. Victoria, S5, 1941, 201; 
Dowson, Trans. Brit. Mycol. Soc., £3, 
1043, 10.) From M.L. .Matlhiola, a 
generic name. 

Rods: 0.4 to 0.6 by 2 to 4 microns. 
Gram-positive. Gram-negative (Mush- 
in, loc. ct(.). 

Green fluorescent pigment produced 
in culture. 

Gelatin: Liquefied. 

Beef agar colonics; White, circular 
colonies, slightly elevated, mairjns 
smooth. 

Broth: Slightly turbid. Becomes pale 
green. 

Milk: Coagulation nith acid rcact’on. 

Nitrites produced from nitrates 

(Mushin). 

Hydrogen sulTide not formed. 

Acid from glucose, galactose, fructose, 
zaaaaose, rhaainose, glycerol, mannitol, 
acetic acid, citric acid, formic acid, lactic 
acid, malic acid, and succinic acid. 
Feeble acid in maltose. No acid, no gas 
in lactose, sucrose, rafHnose, starch, 
ealicia, and tartaric acid (Mushin). 

Optimum temperature 20 to 24*0. 
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ferm-fink 


fermenlans (FiayobacJerium), 172 
fermentans (Pseudomonaa), 172 
fermentalae (Lactobactiius), 358 
/ernten(3tionis (Acftromobacier), 424 
fermenlationis {Bacillus), %55 
fermentationis (Badertum),424 
feTmenlalionis cellulosae {Bacillus), 
ferment! (Lactobacillus) , 359, 380 
fermenti (Wtcrococcua), 340 
Jermenli (Streptococcus), 340 
fermenlosus (IVesenbergus), 534 
fermentum (Lacfobactertum), 360 
ferophilum {Bacterium), 

Jerrani {Pacinia), 690 
ferngenus {Bacillus), HZ 
ferruginea (Cellulomonas) , 620 
ferruginea {Chlamydulhrix),^! 
ferruginea {Didymokelix),SSl 
ferruginea {GaiUonella), 831 
ferruginea (Galhooella), 831, 832 
ferruginea (Gioeotiio), 831 
ferruginea {Itersonia), 1044 
ferruginea {Nocardia), 975 
ferruginea {Spirockaete), 83l 
ferruginea (Spirulina),831 
ferruginea (roxo/bni),984 

f. . . >T}. , 

ferrugincum (Polyangium), 1031 
ferrugineum (Spirillum), 831 
ferrugtneum (SptVopAj/lIum), 831 
ferrugineum (Spirosoma), 831 
/errugineus (Actinomj/ces), 975, 969 
ferrugineus {Bacillus], 620, 655 
ferrugtma {Gloeosphaera) , 831 
fertilis (Bacillus), 655 
fervitosus {Micrococcus), 261 
fesen {Bacillus), 776 
feseri (Clostridium), 77^776 
' feslmus {Bacillus), 743 
fetus {Spirillum), 201 
fetus (Vibrio), 201 
fihrosus {Bactllus),Sli 
fid {Bacterium), 640 
fid {Pkytomonas f), 640 
.itcfcit (Wicrococcus), 261 


fiekt\ {Pacinia), 690 
figurans (Bacillus), 655, 718 
figurans {Bacterium), 718 
fijiensis (Galla), 1157 
/fiamentosa {Palmula), 800 
^(amenfosum {Baelenum), 743 
fUamentosum {Catenabaclerium), 86S 
filamentosum (Clostridium), 800 
filamentosum (Corynebactenum), S97, 
020 

filamentosus (Acu/ormt8),800 
filanuntosus {Bacillus), 7A2 
filameniasus (Laclobacillus), 363 
Jtlarta {Bacillus), 713 
filatim {Laetobaelerium), 363 
filefaciens {Aehromobacter), 424 
fiUfaetens {Bacterium), 424 
yUicolontcus (Bacillus), 743 
filtforme (floclertum), 759 
fihforme (Clostridium), 702 


filiformis (Leptolhrix) , 366 
fUiformis {Nocardia), 909 
fUiformis (Btmonsiella), lOM 
JUtformie {TyTOtkrix),7A3 
fiiiformis kavaniensis (Bacillus), 679 
fiUJormis havaniensis (Bacterium), 670 
6ma (Corynebictertum),3D3 
fimbriata {Pseudomonas), 147, 698 
Jlmbrtolus (Actinomyces), 939 
fimbrialus (Bacillus), 147 
^mbriatus (Bocterium), G9S 
fimenlana (Sarcina), 291 
fimt {Bacillus), 396 
fini {Baelenum), 396, 397 
Jimt (Cellulomonas), 396 
^micartus (Actinomyces), 940 
fimicarius (Streptomyces), 010 
Jimttmum (Bacterium), 678 

iblltimxs *>ther ftR5 R -0 
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finlayensh (jl/jcrococcu 8),261 
firmus (Bacillus), 713 
Jischeli (Strepiococcus), 340 
Jiscken (Achromobcicler), 633 
fischeri (Bacillus), 633, 635 
fischeri (ilficrospira), 633 
Jischeri {Pfiolohacierium), 633, 634, 
636 

fischeri (rt6j-to), 633 
F tscherinum, 13 
fissum (Clostridium), 773 
fissuratus (BactKu8j,743 
jissus (Bacillus), 773 
fits (Bacterium), 771 
fiistanum (Bacienu>n), 743 
fiUtanua (Bocifius), 743 
flabelUfsrum (Clostridium), 783 
;2<Tcci<i{/«r (Gyrocoecus), 250, 261 
fiaeeidifex danai (i(icrocaccus), 261 
/Tflccurr^fcctens (Bacterium), 399 
{iacournfachns (Cory/iobsctertum), J 
399 

flaccumfaciens (Matmor), 1193 
,/Iaccuwj/flcifins (Phytomonas), 309 
fiaeeum/aciens (Pseudomonas), 399 
fiacheriae (BorreJina), 1227 
fiapellatus (Bacr//«s), S33 
fiagellalus (Micrococcus), 261 
fiagellifer (Bacillus), 743 
fiava (Cellulomonas), 618 
flava (Hydrogenomonas), 77,78 
flava (Neisseria), 298 , 299 


fiavescena (Pneumococcus), 697 
fiavescens (Proactinomyces), 9IJ 
fiatescens (Sarcina), 291 
Jtatesifcns (Spirillum), 204 
^ai-csccns (Spirosomo), 201 
fiavescens (Vibrio), 203, 20i 
'fiaveum (BaJcterium), 678 

jraw'cula (Cytopftaga), 1016 
flavida (Era-iaia), 471 
fiavidescens (Bacillus), 655 
jTatiidum (Coryne6ac(crtum),40S 
Hindus (Bacillus), 406, 471, 744 
Jlfluidus Olficrococcus), 261 
^atidus ali'ct (Bacillus), 744 
fiavigena (Bacillus), 622 
flavigena (Cellulomonas), 622 
Flacimoculo, 1202 
Fiavobaeter, 427 

FJavobactenum, 20, 31, 32, 81, 427, 440, 
442, 533, 609, 1296 
ftavochromogenes (Aciinotnyccs), 941 
flavochromogeacs (Streptomyces), 941 
fiatocoriactum (Bacterium), C7S 
fiacocoriaceus (Baeillus), 678 
fiavocyaneus (Stopftylococcas), 2S2 
fiavcjuscum (Bacfsnujt0> 678 
Jloioyriseus (Actinomyces), D69 
fiavoides (Bacillus), 655 
flavotennae (Fiavobacterium), 439 
jtlcforjVens (Actinomyces), 940 
fiavovirens (ilftcracoccus), 261 
flavovirens (Streplomyces), 940 


fiava (Nocardia),908 
fiava (Sarcina), 253, 288 , 290, 291, 292, 
293, 294 

fiava (Streptof/inx), 923, 969, 975 
fiava hegomae (Phytomonas), 155 
flava vortans (Werismopedta), 240 
fiavens (Micrococcus) , 261 
Jiaveolus (^Ictvnomyces), 936 
flaveolus (Streptomyces), 936 
fiavescens (BactUus), 441, CC9, 744 
fiavescens (CeJlvibrio), 210 
fiavescens (Fiavobacterium), 441 
^arescens (illtcrocaccus), 261 
a&vcBceos (Neisseria), 29S 
fiavescens (Nocardia), 913 


^orc>n«dis (Bactllas),744 
/awKOnata (Bacterium), 155 
fiavoconalum (Xanthomonas), 155 
flavum (Archangium), 1019 


fiamm (Bacterium), 678 
flavun (Fiavobacterium), 441 
flavum (Microbacteriuni), 370 
fiavum (Mycobacierium), 370 
(iVitro5octer), 76 
fiaium (Polyangium), 1019 ^ 

fiwtim (Semielosirtdium), 752 

fiavum (Spirtllum), 20t 

/amm (Spirosoma), 2« 

Mvus (AcUnomyces, 923, Oio, 969, 


97S 
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im)EX OP NAMES OP GENERA AND SPECIES 


Jluorescens nivaUs (Bacierium), 693 
fiuorescens non-ltque/aciens (Baeillut), 
dS, 145 , 149 

fluorescens non-liq\ieJaciens (Bacterium), 
698 

Jluorescens ovalis (Bacillus), 97 
Jluorescens ovalis (Baclertu/n), 699 
Jluorescens putidus (Bacillus), 96, 148,699 
Jluorescens putidus colloides (Bacillus), 
146 

Jluorescens putridus (Bacillus), 96 
Jluorescens sckuylkilliensis (Bacterium), 
700 

Jluorescens septicus (Bacillus), 94 
Jluorescens tenuis (Bacillus), H9, 656 
Jluorescens tenuis (Bacierium), 656, 701 
Jluorescens undulatus (Bacillus), 149, 744 
Fluoromonas, 11, 83 
Jluxum (/’i«clr»rfu<»i),793,820 
Joedans (Bacillus), 367 
/oedans (Eubacterium), 367 
Joersieri (ylc{inoTni/ce8),970 
Joersteri (Cladoihrix), 970 
Joersieri (Cohnislreplolhrix), 970 
Joersteri (Dtscomyces), 970 
Joersieri (Noeardia), 970 
Joersieri (Oospora), 970 
Joersteri (Slreptothnx), 934, 970, 977 
foelida (Bacterium), 531 
Joeiida (Comtho), 787 
foelida (Escherickia), S31 
Joeiida (Salmonella), 531 
foettdissimus (Bacillus), 656 
foetidum (Clostridium) , 787, 820, 826 
foetidum (Paraplectrum), 782, 825 
foetidum (Pleclridium), 782 
foetidum carms (Clostridium), 787, 826 
foetidum fecale (Clostridium), 820 
foetidum lachs (Clostridium), SIS 
Joeltdus (Baet'Hws), 534, 656, 787 
Joetidus (Endosporus), 7S2 
Joetidus (Micrococcus), 262, 329, 339 
foetidus (Streptococcus), 262, 329 , 340 
Joetidus var. buccalts (Streptococcus), 329 
Joetidus clostriduformis (Bacillus), 787 
Joetidus lactis (Bacillus), 660 
Joetidus ligue/aciens (Bacillus), 424, 655 
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foetidus osaenae (Bacillus), 653 
foetidus otaenae (Bacterium), 653 
foetidus ozenae (CoccohacUlus), 531 
foetus ovis (Vibrio), 201 
folia (Cellulomonas), 618 
foliaeea (Pseudomonas), 147, 693 
foUactus (Bacillus), 744 
foliicola (flactllus), 678 
foliieola (Bacterium), 678, 6S5 
forans (Spirochaela), 1070 
forans (Spiroehaele), 1070 
forans (Treponema), 1070 
fordii (/4cljnDms'm),958 
fordii (Streptomyccs), 968 
formica (Escherichia), 452 
formicum (Achromobacier),452 
formicum (Bacterium), 452 
Porm'ido, 1263 

formosanum [Bacterium), 133, 1136 
formosum (AchromobaeUr), 424 
formosus (Bacillus), 424, 745 
formosus (Bacterium), 42i 
fortiS (Vibrio), 7172 
fortissimus (Bacillus), 656 
fossicularum (Bacillus), 809, 814 
foulertoni (Actinomyces), 920 
foulertoni (Dtscomyces), 920 
foulertoni (Noeardia), 92Q 
foutini [Bacillus), 744 
Frocliliaea, 1169 
fradiae (Streptomyccs), 954 
fradii (Actinomyces), 054 
fraenkelii (Bacterium), 145,260 
fragariae (Blastopenus), 1207 
fraganac (Marmor), 1195 
fragariae (Nanus), 1207 
fragariae I (Pseudomonas), 100 
fragariae IJ (Pseudomonas), lOO, W 
fragaroidea (Pseudomonas), 100, 101 
fragi (Boctmum), 100 
fragi (Pseudomonas), lOO 
fragitis (Bacillus), 566, 
fraplis (Bactcroides), 32, 56S, 575 
fragilis (f us{forrnis), 560 
fragtlis (Merismopedia), 262 
fragilis (Micrococcus), 262 
fragi'Iis (Piiagu*)» 
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frag-fusc 


fragtlis (RecordiIIuj)»823 
Jragih$ (Risiella), 32, 566, 575 
francai {Grahamella) , 1110 
frankei (BactIJua), 744 
/rQnft^^•vaT. majus (RMzobium1,224 
frankii var. minus (RAwobium), 224 
franklandiOTum (il/icrococcus), 262 
fraxini [Pseudomonas), 132 
freeri [Actinomyces), 896 
freeri [Discomyces), 896 
freen [Nocardia), 896 
freeri [Oospora), 896 
freen [Slreptolkrix) , 896 
frequens (rt6rio), 702 
/reurfenreicAu (BaciRus), 744 
freudenreichU (Micrococcus), 233 , 251 
252, 237, 260. 233, 284, 235, 256, 269. 
272, 274, 275, 277.284 
freud«ateiohiv (Pcopiocubacteciuav), 373, 
374, 375, 370 , 377, 378 
/reurfsnreicflu (C7ro6aciRu4), 744 
freudi [SpherophoTus), 679 
freundii (BoeJen'um), 44S, 673 
/reundu (Bocteroides), 579 
freundu [Citrobaeier) , 443 
freundtt (Co[obaclTum),iiS 
freundii (Escherichia), 448, 460 
/ribuffcnsis (BaciHus), 8S8,S30 
frihurgensiS [MyeohacUHum), 88S, 890 
frxedehergensis [Bacillus), 6^ 
friedehergensis [Bacterium), 530 
friedlander [Bacterium), 453 
/riedlanderi (Bact'Rus), 458 
/riedlandert [Coccobacillus), 458 
friedlanden [Klebsiella), 458 
fnedmanti (flaciRu5),8So 
friedmaimu (Mycobacterium), 883, 884, 
SS5, m, SS7, SOO 
fructovorans [Laclobactllus), 363 
/ru<orfes<ruens [Bacillus), 744 
fucatum (Flavobacterium), 436 
fuchstna [Serratia), 484, 701 
fuchiinus (Bacillus), 4S4 
fuekstnus [EryihrobaeiUus), 4S4 
fuchsinus [Proteus), 701 
fucicola (Bacterium), 627 
futgurans [Spirochaeta), 1053, 1054 


fuliginosua [Bacillus), 656 
/ulminans (Bacillus), 717 
fulva [Neisseria), 301 
fulm (Sareinj), 291 
/ulotsstmus {Actinomyces), 946 
fulvisainius (Streptomyces), 916 
fulviun (Bacterium), 605 
fulvunt [Flavobacterium), 605 
fuivum (RhodospirillumX 868 
fulaus [Bacillus), 605, 656 


(ulvus (Myxococcus), 1008, 1041 
fultms [Rhodocoeeus) , 8, 258, 281, 1041 
fuhus var. albus (Myzococeus), 1041 
fulpus var. mintatus [Myxococcus), 1041 
fumeus (BdctRus), 656 
/unwjatiis (Buctiius), 612 
fumosuiD (Polyangium), 1032 
fumosus [Bacillus), 656 
funduU/ormts [Bacillus), 666 
funduliformis (Bactcroides), 663, 570, 
1205 


fungoides [Bacterium), 678 
fungosus [Bacillus), 656 
funteulcTis [Bacillus), 744, 814 
Jurcabtlis [Cladascus), 13 
Jurcosa [Ristella), 576 
furcosus [Bacillus), 575 
furcosus [Bacteroides), 575 
furcosus [Fusiformis), 575 
furens (Tottor),1280 
farms (Bacillus), 744 
fttsea (Actinomyces), 924, 970 
fusca (Cellfalcicula), 211 
fuaca (Clonothrix), 983, 9S7 
fuaca (Crenothnx), 9S3 
fusca (Micromonospora), 979 
fttsea (Nocardia), 923 
fusca (Oospora), 933 
fusea (Sarcina), 291 
fuaca (Slreplolhrix), 923 
fuaeana (Baetllus), C56 
1437 
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fuscesccns (DaciUua), 050 
/uscescens (Baclerium),.C57 
fusccscens (Sarcina), 231 
/uscum {Bacterium), (}U,<i78 
fuscum {Chromobac(erium), dll 
fuscum (Flavobactcrium), 611 
fuscum (Polyangium), lOOG^ 1008, 1030 
fuscum var. velalum {Polyangium), lOOC, 
1030 

fuscus (Bacillus), Oil, 050, 053, 05?, G78, 
CSO 

fuscus (CystobacUr), 1030 
fuscus (Discomyces), 023 
fuscus (^/icrococcu®), 202, 277 
/uscua (PiOno), 20l 
fuscus Imbatus (Bacillus), C.'G 
fuscus Imbatus (Bacterium), 057 
/wacws liQue/ociens fCacfnuj), OSO 
fuscus hquefacicns (Baclcnum), CSO 
fuscus palMior (BactUus), 0S3 
fuscus palUdiOT (BacUrum), 053 
Fusibacillus, 20, 23 
fustfonnc (ConjnebacUrtutn), 5Si 
fustforme (Rhabdochromatium), SSt 
Fusiformis, 13, 18, 19, 2S, 30. Zt, 38, 
551,633 

fusiformis {Bacillus), SSI, 728 
fustformts (Baclerotdca), 22 
/u5j/omt8 (Fustformts), 6Sl 
fustformts (Rhabdomottas), 85-i 
fusisporus (Bactllus) (Slreptobacter), 744 
Fusobactcnum, 18, 27, 37, 581, 553 
Fusoctllus, 34, 3S, 581 
fusus (Bacillus), 744 
futiJis (Pbagus), 1144 

gabnlscheu'skti (Actinomyces), 970 

gadt (Microspironema), 1067 

gadi (Spirochaeta), 1004, 1056, lOOS 

gadi (Spironema), 1067 

gadi (Treponema), 1087 

gadi pollachtt (Spirochaeta), 1009 

gadtdarum (Dtplococcus), 2S9 

gadtdarum (Pediococcus) , 2S9 

gacrtner (Bacillus), 516 

Gaffkta, 33, 34 

GafTkya, 29, 31, 34, 283. 254 


Gaillonello, 831 
Galactococcus, 235 
galactophila (Escherichia), 452 
galaelophilum (Bacterium), 452 
galba (CelJuJomonas), 617 
galbanatus (Micrococcus), 282 
galbus (Bactllus), 617 
Galla, 1157 

galleriae (Bacterium), 759 
galleriaeNo. 1 (Bacterium), 759 
galleriae No. 2 (Baeierium), 759 
galleriae No. S (Bacterium), 760 
galleriae (Strepioeoccus), 340 
gain (Tortor),1279 
gallica (Spirochaeta), 1067 
gallicidus (Micrococcus), 7,62 
gallicolum (Treponema), 1075 
gallkum (Treponema), 1007 
gdllicus (Aclinomyees), 959 
galHcus (Streptomyces), 959 
galhi (Clostridium), 820 
gallioae (Lcgio), 1262 
gallinae (Pasteur ella), 547 
galUnae (Spirochoela), 1058 
gatttnarum (Boctllu*), 520, 630 
gallinarum (Bacterium), 520 
gallinarum (Borrelia), iOoS 
gallinarum (Corynebaelerium), 403 
gallinarum (Graltamsifo). ^1^0 
gallinarum (Hemophilus), 5S9 
jjaWtfioruta (iitsfereHa), 409 
gallinarum (Salmonella), 492, 493, 49S, 
520,521,1135,1136, IIS7 


yalfmaruwi (Shigella), 520 
galUnoTum (Spirochaeta), 1058 
gallinarum (Spironema), 105S 
gallinarum (Treponema), 1055 
galHaarum (Trifur), 1283 
gallinarum var. duishurg (Salmonella), 


galhnarum var. hereditaria (Spirockaela), 


GalUonella, 12, 17, 35, 
galopkilum (Achromobaciei), 424 
golften (Bacillus), 657 
jaminoTa (Salmonella), 529 
gamma (Bactllus), 678 
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gamma {Bacterium), 678 
gammari {Bacterium), 
gangliforme (Baderium), 744 
gangltformis (Bacillus), 744 
gangraenae {Bacillus), 744, 814 
gangraenae careinomaiosae {Spirochaeta) 
1007 

gangraenae pulpae (BaciBus), 744 
gangracnota nosoeomtolis (SpirocAoeta), 
1007 

gangraenosa nosocomiolis {Treponema), 
1007 

gangrenae emphysematoaae (BactHus),776 
gangr. oinum (A/tcrococcus), 267 
gangrenae pulmonana {SlTeplobacillut) 
3CS 

pangrcnosus (/lscococcu3),260 
garileriiQe {Phytomonas), 130 
RnrOcnlae (I’ecudomonas), 136 
Birdncri (XocanHa),9U 
pardncrt (rfoactinomyces), 014 
gartCTix (AcOnomycei), 07S 
gnrteni (Diicomyc<3),075 
flnrlcni (A’ocardia), 975 
garlcni (Oospora), 975 
gatoformana (AcJircmotaclcr), 42t 
gaiaformane {Baetllue), 421, 0S7, 745 
gatojormant (Baclcrtum), 42t 
gatoformana (i’acudomonai), 147 
yaso/ormans (Sarcino),29l 
gatoformana non {ifuc/acicnt (Boc* 
(crium), 057 

gatogrnc* (Bociffus), 812 
g>uogtntt alcaletcent anaerobtut (Vicro- 
coccus), 303 

gaatrica {Ktehenchta), 451 
gnslncui (Bacillus), 451, COO 
j^strocliofnae (Christupua), 1050 
gaatrochaenae {Spiroehaeta), 1050 
(lattroeoceua, 320 
gasfrpmyfosu cfu (Bacillus), 775 
piifropAilum (/Wlcfium), 352 
paifrop^ilui (Bacillus), 352 
gnluni (5ol«cmctla), 615 
priuducAc'iu (I'llnc), 201 
fiyynii (Bacicnum), 300 
gnyonti (/>Qrla5acillui), 300 


gayfons {Bacillus), 637 
gazogenes (Baet'llus), 612 
gazogenes (Aftcrococcus), 303 
gazogenes {Pleclndmm), 812 
gazogeoes (Veillonclla), 303 , 304 
gazogenes parvus {Bacillus), 812, 827 
gazogenes var gingtt'alis (Vetllonella), 
301 

ga»>genes var. minutissima {Vetllonella), 
304 

gazogenes var syzygios (reillonella), 304 
gcdaneosis (Actinomyces), 970 
gedanensti {Diseomyees), 970 
gedanenais {Nocardia), 970 
gedarunais {Slreplcthrix), ^70 
gedanensis I {Streptothnx), 031, 970 
(^latica (Pseudomonas), 107 
gelalieum. (Boclcrlum), 107 
gelaltcus (Aclinomyees), 952 
gelatteus {Batillua), 107 
gclalicus ^lrcplc>mycc8),952 
gclalinogenus (A/icrococcus), 202, 318 
gelolsnosa (Lamprocystis), 840 
gelolinosa {Jihodocystta), 804 
Rclatinosa (Uhodopscudomonas), 864 
gclatinosa (T/iiospAoera), 840 
Rclatinoaa <Tlnotlicce),816 
gclofinosum (Clostridium), 762 
gclofinosum betae (Bacterium), C57, 745 
gclafmosus (Bacillus), C57, 745 
gclatinoeus (Alicrococcus), 202 
gclatinosus (StreptolAriz), 977 
gclatinum (f’i(ji’o6ac(crium), 441 
gclologencj (Bacillus), C57 
gclecAioc, \o I, Xo S and Xo S (Bac- 
IcnuBi), C7S 

gclida (CcUulomonas), 622 
gclidus (Baetllu*), G23 
gcminum (4cAromol*octcr), 421 
gcminus i?w;or (Bacillus), 120 
gemiRUf major (Bacterium), 420 
gemiRUs minor (Bacillus), 421 
gcmiRUt minor (Bocfcrium),42l 
genmi/orrte (Boctenum), C7S 
gcncsii {Actinomyces), 920 
gcnesii (.Vocardia), 920 ,ocz» 
gcniculata (P*f>ud'itnon\s), 93, CO'' 
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INDEX OP NAMES OF QENEIU AND 


SPECIES 


pemcufalum {Achromohacter), 99 
geniculatum (Bacterium), 7-15 
jemculGlus (Bacillui), 99, 693, 709, 745 
geniculatus (Bacterium), 093 
pcniculatus (TyTolhrix),lA5 
genitalis (Spirochaela), 1072 
gemtaUa (Treponema), 1072 
genitalium (Encapsulalus), 459 


mt ' 

geranii (Phytomonas), 16G 
gcranii (Xanthomonaa), 166 
gerbilli (Grakamella), 1110 
flcrtjUt (Grc^amia), lUO 
gerbilli (Listerclla), 409 
0e(on (fiocUius), C57 
gkinda (Mtcrospira), 204 
dhtnrfa (TtOrio), 204 
gkont (Clostridium), S20 
giardi (ZlccCcrtum). 035 
gtardi (Phatobaelerium), 035 
(lt5&on4t (/Vet44eria), 301 
gibbosum (Bacterium), 078 
gifisoni (flactWus), 690 
gtbsoni (Coccobacillus), 000 
gibsonii (.^lc<inoff«i/ccs), 9fj3, 970 
gibsonii (Strcptomyces), 033 
gigantca (Bcggiatoa), 031, 992, 995 
gigantea (Leplotkrix),300 
gigantea (Lcptolrichia),3G6 
gigantea (Neisseria), 301 
gigantea (Hasmussenta), 306 
gigantea (Sarcina), 291 
gigantea (Spirochaeta), 1053 
giganteum (Baclertum), 700 
giganteum (Clostridium), 820 
giganteum (Rhodospinllum), 867 
giganteum (Spirillum), 216, 217, 1053 
giganteus (Flexibacter), 33 
giganteus (Streptococcus), 340 
giganteus laclts (Micrococcus), 232 
giganteus urethrae (Streptococcus) , 340 
gigas (Achromatium), 99S, 999 
gigas (Bacillus), 657, 745, 778, 825 


gigas (Clostridium), 778 
gigas (Metallacter), 745 
gigas (Micrococcus), 262 
gigas (5pi>£)5ofi71us), 218 
gigas (Slreptobaeleria), 745 
gigas-perieardii (Streptobactena), 745 
gilva (Ccllulomonas), 620 
gilvus (Bacillus), 020 
gilcus (Micrococcus), 202 , 277 
gingivae (Bacillus t), 657 
gingivae (Mierococeus), 262 
. . gingivae (Streptococcus), 340 
gingivae pyogenes (Bacillus), C7S 
gingivae pyogenes (Baelerium), 657, 678 
gingivae pyogenes (Mterococcus), 202 
gingivalis (Micrococcus), 304 
gingivalis (TVlolitor), 1213 
gingivitidis (Bacillus), 078 
ginginlidis (Bacterium), 67S 
ginglymus (Bacillus), 745 
gingrsordi (Micrococcus), 202 
ginlottensis (Baallus), 537 
pinlodensts (CosleHonus), 537 
gintvllensis (LanMdes), 537 
glnloUcDala (Shigella), 637 
giumai (Bacillus), 544 
0 ’umoi (Bocierrum), 544 
giumai (Salmonella), 544 
jjt'amat (Shigella), 544 
giumai (If'esenbergus), 544 
give (Salmonella), 522 
gladalis (Bacillus), 612 
glaci/ormis (Bacillus), 745 
gladioli (Bacterium), 130 
gladioli (Phytomonas), 130 
gladioli (Pseudomonas), 130 
glanders bacillus, 555 
gtandulae (Corynebacterium), 403, 404 
glandulosus (Micrococcus), 262 
glflsser (Bacillus), 609 
gtauca (Nocarditt), 9S0 
glaucescens (Bacterium), 760 
glaiicus (< 4 c/moffij/«s), 9S0 
glttucus (BocjIIus), 657 
glaucus (Bacterium), 057 
gtiscrogenum (Boclen'um), 078 
gliscTogetius (Bacillus), 678 
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gUs-grac 


fflfsffJis (Bario»ieHo),110S 
glis glit (HaemobaTtonella), llOS 
globerula (Nftcardia), 903 
globerulum (Mycobaciertum), 903 
globerulus {Proaelinomycea), 903 
gJobt/er (BaaUus), 745 
globiforme {Achromohacter), 403 
globiforme (Bacteriuni), 407, 408 
globigii (Bacillus), 710, 711 
globosa (Micromonoapora), 979 
giofcositm {Propiontbactenum), 379 
pjobosus (BaetBus), 657 
ff?£>6osu5 (^/icrococcus), 262 
plobulosa (CytopHaga), 1049 
globuJosus (BactBus), 657 
Gloeotila, 831 

glomerata (Galhonella), 832 
glomerala (Btderomyess), 936 
glossioae (Borrella), 1062 
gJoastnaa (Bntomospira), 1062 
gloasinae (Spirillum), 1062 
glosstnae (Bptroc?ia«{a), 1062 
g{o88ina< (Bp^ronema), 1063 
glossinae (Spiroschaudinnia), 1062 
glossinat {Treponema), 1063 
gloslrup (Ba2mon82Ia),S14 
glueoQicuin (Acetobaetcr), 189 
gluconieum {Bacterium), 189, 682 
Olueonoaeetobacler, ISO 
Gluconobacter, 180 
glulinis (BaciBus), 745 
glutinosa (Microspira), 637 
glutinosa (Bt8<ei2a), 577 
glutinosum (Bacterium), 760 
glulinasum (Pholobacierium), 637 
glulinosus (Bacillus), 577 
glulinosus (Bacteroides), 577 
glyctnnaceus (Streptococcus), 325 
glycinea (PAyfomonos), J31 
glycinea (Pseudomonas), 131, 135 
glycinea var. japonica (Phytomonas), 132 
glycinea var. japomca (Pseudomonaa), 
131 

ylymncs (Badenurn), 161 
yfycines (Phytomonas), 161 
yjyetnes (Pseudomonas), 161 
gCycincum (Bacterium), 131 


glyeineum var. japonicum (Baclerium), 
132 

glyeinophilus (Bacillus), 745 
glyeinophilus (Diplococeus), 694 
glycologenes (Citrobacler), 449 
gobii (Chromatium), 856 
goensts (Actinomyces), 975 
goensis (Koeardia), 975 
goeUingen (Salmonella), 520 
gonadtformis (Aeiinomycea), 579 
gonatodes (BaetBus), 745 
gondi (Sptroehaela), 1064 
yondii (BptrtBum), 1064 
gonidiaformans (BoetBus), 579' 
gonidta/ormans (Bac/eroidcs), 579 
gonidiaformaris (Spherophorus), 579 
yontosporus (Bacillus), 716 
gonnermanm (Bacj7Iu8), 657 
gonnermanni (Baclerium), 678 
Gonococcus, 295, 296 
ponacoceus (Wtcracaccus), 296 
panorrAo«ae (Diplococeus), 296 
gonorrhoeae (Mertsmopedia), 296 
gonorrhoeae (Micrococcus), 296 
gonorrhoeae (Neisseria), 296, 1296 
goodstni (Merismopedia), 256 
gortni (Mammococcus), 695 
gortynac (Bacillus), 657 
gossypu (Ruga), 1218 
gossypina (Bacillus), 745 
powycroti (Actinomyces), 934, 947 
gougeroli (Streptomyces), 947 
gractle (Bacterium), 362, 727 
gracile (Chromatium), 858 
practle (Microsporon), 919 
proerte (Rkabdockromalium), 854 
praede (Rkodospinllum) , 867 
proctle (Treponema), 1070 
graetleseens (Bacillus), 657 
practlescens (Bocterium), 679 
gractltor (Bacillus), 65S 
graaltpes (Chondromyces), 1035 
gracilipcs (Podangium), 1035 
pracilis (Actinomyces), 970 
gracilis (Bocittus), 657, 727 
graeilia (Laclobaeiltus), 362 
proctlts (Jl/onas), 854 



gfftC grot IHotiJc OP NAMES OP OENEtlA AND SPECIES 


0 raciUs {Pseudomanas), 14? 
gracilis (Rhabdomotias), 864 
ffracilis (Spirochacta), 1070, 1070 
pract7i« (SCrcpfobaciltuB), SSI 
praci'Ks (NtrcpJococcKs), 326 
ffracihs aerobiens (Baexllus), 658 
gractlts anaerobiescens (Bacillus), 658 
gracilis cadavens (Bacillus), 658, 6S5 
praciVis cadavens (5ac(crium), 658 
gracilis elhylicus (Bacillus), 367, 8H 
ffraciJts putidus (Bacillus), 575 
gractllimum (Baclerium), 679 
Grcci/oidcs, 10 
Graham sp., 1110 
Grahamella, 37, 1100, 1109 
Graftomciia sp., 1109, 1110 
GraAomta, 1109 
ffrominarium (iVocardta), 970 
graminarium (Slreplolhrtx), 970 
graminea (Spirochacta), 1053 
graminea marina (Spirochaela), 1053 
graminearum (Actinomyces) , 970 
graminearum (Sireploihriz), 931 
graminis (Actinomyces), 970, 971 
graminis (Marmor), 1192 
graminis (Mycobacterium), 8SS, 890 
grandts (Bacillus), 658 
j;raad»5 (Fwsi/ormts), 694 
grandis (Gaffkya), 2^ 
grandis (Saprospira), 1064 
granii (Achromobacter), 199 
gram't (Bacterium), 199 
granii (Vibrio), 199 
granula (Amoebobacter), 860 
granwfons (Bacillus), 745 
granulata (Pseudomonas), 147 
granulatum (Baclerium), 679, 718 
granulatum (Thiospirillum), 212 
granulatus (Bacillus), 058, 814 
granulatus (Micrococcus), 256, 2G3, 277 
granulatus (Streptococcus), 340 
granulifomans (Bacterium), 595 
granubformans (Dialister), 696 
Oranulohacillus , 763 
Graniilobactllus sp., 822 
Granulobacier, 763 


pectinovoTum (Bacillus), 

granulomaiis (Galj/mma/obarierti/m), 459 
granulomatis (Donovania), 669 
granulomaiis (Klebsiella), 459 
granulomatis ntab'gnt (Corijnebacierium) 
403 

granulosa (Spironema), 1059 
granufoso (5ptroscAawdinnto), 1059 
granulosa penelrans (8pirocAaelo), 1039 
granulosis (Baclerium), 593 
granulosis (Noguchia), 693 
gr/inulosum (Baclerium), 362, 679, 693, 745 
granulosum (Corynebacterium), 3SS, 401 
granulosum (Plocamobacterium), G93 
granulosus (Bacillus), 65S, 745, 814 
granulosus (Micrococcus), 623 , 

graphitosis (Bacillus), 757 
grassi (Treponema), 1070 
grassii (Entomospira), 1070 
grassii (Spirochaeta), 1009 
grace (Lactohaeterium), 363 
graceolens (Bacillus), 42, 658, 714 
graveoUns (Bacterium), 658 
graveolens (Pseudomonas), 17^ 
groimlsit (Bacillus), 401, 658 
grawiUH (Bacterium), 401, 65S 
grigorolE (Micrococcus), 247 
gnppO’typhosa (Leptospira), 107S 
griseojlavus (Actinomyces), 918, 975 
griseoflavus (Streptomyces), 948 
griseolus (Actinomyces), 938 
griseoJus (Streptomyces), 938 
griscum (Bacfenum), 263 
gn’seus (Aclinatnyc' WS, 977 

grtseus (Boctllus) 695 

griseus (Microcccms), 263, 695 
grtseus (Staphylococcus), 282 
griseus (Streptomyces), 948 
griseus radialus (Staphylococcus), 
groningensis (5^i(rosomonas), 7S 
grossa (Microspira), 264 
grossus (Bacillus), 745 
grossus (/1/icracaccu-»), 2(3 
grossus (Vibrio), 204 
grolen/eWliV (Baclerium), 447 
grotenfeCtii (Streptococcus), 3-4 

1443 



FAMILY PSEUPOMONADACEAB 


123 


Maximum temperature 38,5 C. Mini' 
mum below O’C. (MusVm). 

LinUta of growth in broth are pll 4.4 
to pH 9.5 (Mushin). 

Aerobic. 

Source; Isolated from vascular and 
parcnchymnlic disease of atocke, Mol- 
thiola incona var. annua. 

Habitat : Pathogenic on stocks 

Note: Burkholder (Phyfopafh., X8, 
1933, 936) and Santarelli (Rev. di 1‘a* 
Vcg., fff, 1939, 3G4) consider this apccica 
a synonym of Fitudomonas t}frtngae. 
Adam and Pugsley (Jour Dept. Agric 
Victoria, 5*, 1034 , 306) give a descrip- 
tion ft green (luoreaccot pathogen on 
stocks which is similar to Pseudomonaa 
*S/ringce. MuaWn (tec. eit.) considers 
Pteudomonas nalthiolae to bo a distinct 
species. 

68. Pseudomoa&s tnors'pruaorum 
Wormalcl. (Jour. Pom and Hort. Sci , 

1931,251; Phylomonas mors-prunorum 
IVormald, Traos. Brit. Mycol. Soc , i7, 
1932, 109; Daeterium mors-prunorum, 
tbtd.) From L, mors, death, prunus, 
plums. 

Rods: Motile with a polar Oagenum- 
Gram-positive (1931) Gram-negative 
(1932). 

Note: Possibly a green iluorcsccnt or- 
ganism since it produces a faint yellow 
color in Usehlnsky's solution 

Gelatin: Liciuofaction. 

Agar colonics: tiliitc. 

Broth plus 5 per cent sucrose: S\'hi{c 
and cloudy. 

Nitrites not produced from nitrates 

Acid but not g-is from glucose, lactose, 
sucrose and glycerol 

Starch not liydrolyied 

Strict aerobe. 

Distinctive cliaractcr*: DifTcra from 
Pseudomonas prunteoia (Pseudomonas 
•Ifrinsoc) in that it protiuccs a white 
cloudy growth in broth plus 5 per cent 
sucrose; a rapid acid production In nu- 
trient agar plus £ per cent sucrose, and a 
faint yellow or no color in l/sehlnsly'* 
solution. 


Source; Isolated from cankers on plum 
trees in England. 

Habitat: Pathogenic on Prunus spp. 

89. Pseudomonas rlmaefaelens Ifoning. 
(ChroQ.Bot., .j, 1938, lIjAIeded. Phytop. 
tabor, Willie Ckimm, Scholt., H, 1938, 
24.) From t. rima, fissure; faeiens, pro- 
ducing. 

Rods: 0 6 to 2.4 microns in length. 
Motile with 1 to 3 polar fl.igella. Gram- 
negative. 

Yellow-grecn fluorescent water-soluble 
pigment produced in culture. 

Gelatin: Liquified. 

Agar colonies : Round, convex, smooth, 
nomewbat granular with hyaline edge. 

Broth - Turbid. Surface growth with 
a sediment in a few days. 

Milk: Alkaline and clears. 

Nitriles not produced from nitrates 
Peptone, osparagin, urea, gelatin, ni- 
trates and ammonia aalts are sources of 
nitrogen 

Hydrogen sulfide not produced, 

lodolo pToduclion slight. 

Gronth with the following carbon 
sources plus NOt, glucose, sucrose, 
glycerol, succinates, m-ilatcs, cUmtoa 
and oxalates. Less growth with manni- 
(ol, fructose, galactose, lactose, salicy- 
late Acid is produced from the sugars 
No growth with dextrin, inulin, maltose, 
lactose, rhamnosc, Sahein, tartrates, 
acetates, formates. 

Starch not hydrolysed. 

Aerobic 

Optimum temperature 2o*C. Maxi- 
mum aiiout 37®C. Very slow growth at 
14*C. Thermal death point 42’ to 4S*C. 

Source: Strains of the pathogen iso- 
alcd from poptar cankers in Prance and 
in the Netherlands, 

Habitat: Pathogenic on Populus bra. 
banliea, P- tnchocarpa and P. candieam. 

Tills may be Pseudomonas tyringae 
since the chsraetcrs arc the f.smo and 
both organisms can infect tmpatiens $p. 
Pstudomonas syrinyas infects poplar* 
(Qllott, Bsctcrlal Plant Pathocens. 
«W>, 21S). 


halo~faeIv 


INDEX or NAMES OP CENEIU AND SPECIES 


ftarol/turn (ffacfcrfum), 422 
halohium. {Flai'obacterium) illalchacter' 
ium}, 442 

rvber (Bacillus), 

hafohydrium (FJavobaeterium), 431 
AflIoftiKfrocar&onac/a«/»”cus (Desvl/ovi- 
brio), 239 

haloniirt/tcans (Vibrio), 702 
halophilica (Baclcrium), IIO 
(SpiTochaeta), 110 
halopkilant (Acftromobacler), 424 
/lalopftilum {FioroftacIcrtHm), 44l 
halophilus (Baallus), 653 
hatophilus (Bacleriuot), 653 
halophilus (hfierccoccua), 203 
halophilus (Pediococcua), 250 
haloplanktis (Vibrio), 703 
haloseptica (kxsldla), 575 
haloscpUcum (Baelerititn), S75 
halosmophila (Riattllu), 670 
ftolo8ffjopftt7u4 (Bac(sroides), 576 
Jialotrschis (AcUnompeea), 010 
halatcdii (Aetinomycts), 953 
hatsledii (Stfcptomycea), 953 
hamaguchae (Sarcina^, 293 
hanscniamitn (Bacieirum), 181 
harat (Bacillus), 745 
harrisonit (Baallus), C94 
harrisonii {Ffavobacterium), 434, 694 
harljord iSa}m£»ieJJa), 5JJ 
harllebii (Achromobader), 424 
harltebii (Baallus), 424 
hartlebit (ISacUrium), 424 
hartmannt (Spirochacia), 1074 
hartmanni (Sptronema), 1074 
hartmanni (Treponema), 1074 
karivAgi (Modderula),000 
harveyi (AcJjroJnobactcJ’), 110 
barveyi (Pseudomonas), UO 
hasti/orme (Clostndium), 755 
hasiflis (Baa'llus), 583 
hastilis {MycobaciSTium), 5S3 
haumani (Saciltus), S14 
haumanni (Baallus), 814 
haumanni (Clostridium), 814 
hauseri (Diploco^us}, 263 
hauseri (Micrococcus^, 263 


hatana (Salmonella.), 527 
Aarorttenw's (Bacillus), 653 
hatvniensia (Sadllus) (Micrococctafl 
918 

AaMTu’ensiS (Baelerium), 918 
havamensis (Serratia), 018 
haeaniensis (Streptococcus), 340 
Aaroniensj's liquefaciens (Bacillus), 658 
havaniensis liquefaciens {Bacterium), 65S 
Haverhillia, 38, 5S8, 972 
kaydueki (Bacillus), S50, 603 
hayduckt (Plocamobacterium), 653 
hayduckii (Iiacio&a«71us), 359 
beaJj (Bacterium), 604 
Aeab*i (/!cAr(?tno6flc/cr),601 
healii (BschericAia), 604 
hebdomadis (Leptospira), 1077, 1078, 

■ 1079 


Aebdomadls (Spirochacia), 2077 
hcbdomadis (Spirosehaudinnia), 1077 
hsbdomadts (Treponema), 1077 
hebelisiecus (B 0 c/muj»), 679 
hederae (Bacterium), 168 
hederae (FhyComonai), IG6 
bederac (Xanthoroonas), 165 
hegneri (Grahantlla), lUO 
hegneri (Grahomia), JllO 
heidtlberg (Salmonella), 504 
heimi (Actinomyces), 936, 970 
heJeopenes (Mierospira), 204 
helcogenes (rt6rio),204 
helgolandica (CnsUspira), 1056 
helianthi (Bacterium), 141 
heliantki (Phytomonas), 141 
helianthi (Pseudomonas), 141 
AelwBlft* var. tuftcrost (Phylomanos), N* 
Ifelicobacterium), 690 
Aelicoides (Bacillus), 690 


feliconema, 1057, 1069 
elmirUhoides (BadUus), 36S 

elminlkotdes iCatcnahacimum), 3Si 
e/relicum. (Plocamobaderium), OOc 
efceltcunt (Ther7nohaeleriu.m), 353 
elveticus (Lactobacillus), 362. 
iholum (Bactsnum), 305 

.m tT^rvnebacterium), 3JJ, 


407 
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gruberi {Achnotnycee) , 9’i0 
gruheri (Bacillus), 771 
gruhen (Nocardia), 970 
gruberi (Oospora), 970 
grueberi (Streplolhnx), 970 
gruenlhali (Bacillus), 451 
gruenChali (Baclertum), 451 
gruenlhah (Escherichia), 451 
grumpensis (Salmonella), 527 
jryllotaJpae (BqciHus), 745 
gryllolalpae (Bacterium), 679 
guano (Bacillus), 745 
guegueni (Actinomyces), 922 
guegueni (Ctscomi/ces), 022 
guegueni (Xocardia), 922 
guignardi (/lcltnomj/ce8)i 970 
guignardi (Oospora), 934, 970 
guiUtheau a, b, and c (Bacillus), 457 
guilliorfflondii (Oscjllospira), 1001 
gulosus (Baeleroides), 673 , 579 
guloius (Spkaerophorus), 573, 579 
g'ummts (BactUui), 145, 466 
gummts (Bacienum), 145 
gummuudans (Baclerium), 107 
pummiJuian* (Phylomonas), 167 
jummisfidan* (Pseudomonas), 107 
gummisudaos (Xanthomonaa), 167 
gummosum (Bacterium), 670, 745 
gummosus (Baeiflus), 679, 745 
gumtnosus (Micrococcus), 202, 263, 345, 
G7S 

gunlheri (Bdoillus), 320 
giiniheri (Daeierium), 323 
guntheri (Streptococcus), 324 
gutla cerei (Pneumococcus), 697 
guttalum (Achromobactcr), 421 
guUatus (Baaltui), 421 
gutlalus (Bacterium), 421 
gulluns (SeiraJia), 4SS, 4S5 
gypsoides (Aelinomyees), 897 


he^nensis (Staphylococcus), 282 
haehateae (Spirillum), 217 
hachmsae (Spirochaeta), 217 
hadiaizae (Treponema), 217 
haekaisieum (Spirillum), 217 
kaeckeh (Pedioplana), 250 
kacmatodes (Micrococcus), 263 
haematoides (Bacillus), 65S 
haematoides (Baclerium), 65$ 
Koemoloeaprus (Mtcrococcue) , 272 
Haemobartonella, U02, 1107, 1103 
Ilaemobarlonella spp., 1108 
kaemoglobinopkila sporulens (Leplolhrix), 
366 

kaemoglobinophtlus (Bacterium), 5S7 
haemoglobinophiluB (Hemophilus), 585, 
587 

haemogtobinuriae (Leptospira), 1078 
haemoglohinurioe (Spirochaeta), 1078 
hatmolysans (Clostridium) , 820 
Haemophilus, 17, 26, 37, 684. 1289, 1290 
kaemopkilus (Spirochaeta), 1067 
haemophosphoreum (BruceBo7), 634 
Aaemorrliayjcum (Baclenum), 552 
haemorrhopteus (BodUus), 652 
5aemorrAapicu» (Wicrococcws), 263 
haemorrhagicus (Staphylococcus), 263 
AoemorrAouj'.-u# nephritidis (Baetllus), 
553 

haemorrhagicus nephritidis (Baclerium), 
553 

haemorrhagicus septieus (BaciBus), 552 
AaemorrAapicue sepheus (Bacterium), 553 
haemorrhagicus tetenosus (Bacillus), 553 
haemorrhagicus velenosus (Baclerium), 
553 

haemotosaprus (Streptococcus), 310 
AojeAt (Bacillus), 053 
Aaians (Bacillus), 670 
Aalans (Baclerium), G79 
Aalensis (W»cracoecus),2G3 
halestorgus (Pseudomonas), 147 
AaltCus (Slreplococcus), 310 
AafmepAilum (Flavobacltrium), 441 
Halobaelertum, 412 
AaloAteus (Bacillus), 65S 
Aalo&icus desul/uricans (Vitrio), 201 
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histolyticum (Clostridium), 811 
histohjlkus (Bacillus), 811 
histolylicus (Weinbergillui), 8U 
histotropicus (Musculomycea), 1293 
hoagii (Bacillus), 387 
hoagii (Corynebacterium), 387 
hodgkini (i?act7fus),404 
hodgkini (Fusiformis), 404 , 583 
hodgkinii (Corynebacterium), 404- 
hojfmanii (Bacillus), 385, 659 
hoffmanii (Corynebacterium), 385 
ho^manni (Aclinomyces), 971, 976 
hoffmanni (Cladolhrix), 971, 976 
hofmanni (Micromyces), 971, 976 
hoffmanni (Nocardia), 976 
hojfmanni (Ooapora), 971, 970 
hofmanni (Strepiolhrix), 971, 976 
hold (Bacterium), 120 
fioici (Pkytomonas), 120 
hold (Pseudomonas), 120 
Aolctcola (Bac(erium), 157 
holcicola (Phylomonas), 157 
ftolctcola (Pfieudomonas), 157 
holcicola (XantUomonas), 167 
hollandiae (Photobacter), 636 
hollandtcum (Photobacter), 63Q 
hollandicum parvum (Photobacter), 636 
hollandtcus (Bacillus), 
hollandicus (Streptococcus), 323 
holmesi (/Iciinomj/ccs), 971 
holmesi (Discomyces), 971 
holobutyricus (BaaWus), 771, 824 
holodisci (Nanus), 1207 
Holospora, 1122 
holsattensis (Salmonella), 531 
hominis (Actimomyces), 916, 971 
hominis (Corynethrix), 406 
hominis (Discomyces), 916 
hominis (Leuconostac), SOS 
hominis (Listerella), 409 
hominis (Molitor), 3241 
hominis (iVocardio), 916, 920 
hominis (0ospora),920, 922 
hominis (Proteus), 691 
hominis (Strepiolhrix), 890, 920, 923, 
976 

hominis I (Strepiolhrix), 020 


fcomtnts II (Slreptothrix), 921 
hominis III (Slreptothrix), 922 
hominis IV (Slreptothrix), 922 
hominis (SCrongyloplasma), 1241 
hominis capsulaius (Bacterium), 691 
hominis capsulaius (Proteus), $91, 816 
hoploslernus (Bacillus), 717, 746, 759 
kormaechei (Salmonella), 529 
homensis (Streptococcus), ZiS 
horton (Actinomyces), 962 
hortonensis ^treptomyces), 962 
hoshigali (Aeetobaeter), 183, 181 
hoskigaki (Bacterium), 181 
koshigaki var. jflucurom'cum (Bacterium], 
384, 679 

koshigaki var. glucuronicum I (Bacter- 
ium), 491 

koshigaki var. roseo (Bacterium), IS3, 
184 


Uoatis, 1239 
kudsonti (Bacillus), 65t} 
hudsonii (Boeterium), 659 
hueppd (Bo«nus),740 
hueppei (Clostridium), 
hueppi (Bacilliw), 820 
hueppi (Clostridiurn), 820 
ftumtcolo (Pseudomonas), 69S ^ 

humidus (Micrococcus), 263 
humifica (Slreptothrix), 977 
humilis (Badllus), 659 
humosxis (Bacillus), 771 
humuH (Chlorogenus), 1151 
butchinsonii (Cytophaga), 1912, 
3016, 1019 

hvitlingfoss (So2mottrilo)» 52S 
hyactniM (Bacillus), 152, 470 
hyadnthi (Bacterium), 152 
hyadnlhi (Phytamanas), 152 
hyadnthi (Pseudomonas), 152 
hyacinthi (Xanthomonas), loZ. 
hyadnthi stplica (^^unniah^ 
hyadnthi septicus (BaetWus), «« 
hyactnlhi septicus (Bacterium), • • 
Ayaltna (Chlamydothrix), 9So 
hyaiina (Lampropedia), BU 
hyahna (Leplothrix), 9S6 
hydina. (il/ocromonas), 1901 




ilia-iaep 


INDEX OP NAMES O: 

iliacus (Escherichia'), 451 
ilietcui (Protevs), 451 
ilidiense (Bacterium),!^ 
tlidzense capsulalus (Bacillm), 7C0 
iUini (Miyagawanella), 1U9 
iliinoia (Salmondla), 525 
imetrofa (ZoogahctiTia), 479 
imelrophus (Bacillus), 4S0 
imelrophus (Prolococcus), 479 
immtnutus (Bacillus), 74G 
immobile (Bacterium), 98 
(Acu/ormza), 813 
tmmobiiis (Bacillus), 746 
immobUis (OranuloltacCer), 790 
t'mmobilis (Palmula), 813 
tmmobihs-lique/aciens (Buts/ribaciUus), 
790 

Imraotum OBacteriom), 606 
(5aaHus), 748 

(mperaloris (Ifftcrococcua), 264 
imperiale (Bacterium), 608 
t'mpleclans (Bacterium), 760 
implexum (Bacterium), 718 
implezui (Bacillus), 71S 
inaequale (Treponema), 1002 
bacgualis (Bactcroidea), 568. 579 
inaequalis (Spherophorus), SOS, 5T9 
inaequalis (Spiroehaeta), 1002 
i'ncana (Zarema), 232 
incanae (Phyiomonas), 158 
j'ncanae (Xaothomonas), 168 
<7icanescens (Actinomyces), 971 
incannum (BacteHim), 659 
incanus (Bacillus), 659 
incanua (Bacterium), 659 
incarnata (Sarcina), 292 
tnearnarw (Rhodococcus), 292 
incertum (Bacterium), 607 
<nccrlum (PUctridium), 794 
incognita (Pseudomonas), 95, 347, ( 
Incognitus (Brro), 1260 
jncommunia (Bactoroides), 670, 575 
t'nfO nmunis (Rtslella), 570, 575 
inconsptcuus (Micrococcus), 264 
inconsians (T’etrac/tioris), 870 
indica (Nocardto), 960 
indica (Oospora), 903 


genera and species 

bdica (Serratia), 481, 701 
indicena (Phagus), 1137 
iodicum (Arotobacter), 221 
indicum (Bacterium)', 701 
twdicuni (Chromobaclerium), 4S1 
iWicuffi (Ceueonostoc), 346 
jndjcum (Pholobacler), 700 
indicum (Pholabacleritim), III, 634, 633 
indicum var. o&seuruai (Photobacter), 
700 

tWicum var. parvum (Pholobacler), "00 
indicus (Aciinofftyces), S09 
tndteus (Bacillus), 4S1, 700 
indicus (Discomycea), 909 
indieus (Ery(hrabacillus), 481 
tndicus (Mtcracoccus), 481 
indicus (Vibria), 699 
indicus obscurus (Bacillus), 700 
indicus parvus (Baciiiu^), 700 
indicus ruber (Baa'llus), 481, 701 
indicus eemiobscurus (Baeilltis), TOO 
Indiella, 906 
/ndieWopsjs, 966 
indiSerene (Bacillus), ?4$ 
indigo/erus (Bacillus), 697, C9S 
indigo/erus (Bacterium), 69S 
indigoferus (Pseudomonas), 698 
indigoferus var. imnobtUs (Pseudo’ 
monas), 69S 

indigogenxts (Bacillus), 659 
indigogenus (Bacterium), 650 
tndtgonaceum (Bacterium), 697, COS 
indigonaceus (Bacillus), 697 
indiviaum (Polyangium), 1031 
indo/tcus (Bacillus), 814 
indelicas (fnjlabitts), S14 
intfolicus (Wicrococcus), 2i7, 264 
Indotacoceus, 235 
indologenea (Aerobaeler), 457 
indolozidans (Pecudomonas), 698 
indomitua (Phagws), 1133 
Indu^trium (Acetobacter), 185 
(Bactenum), ISO 

twtastTium var. hoshtgaU (Bacttn > 
ISi, 604 

industnus (Bacillus), 186 

iiicptus (Phagus), U38 
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hyal-ilia 


hyaUna (MerUmopedia), S44 
kyalina {Pseudomonas), 997, 1001 
kyalina (Sarcitta), &14 
hyalina (Sirepfotftni), 9S6 
hyalinum {Achromobacter) , 42i 
hyalinum (Clostridtum), 820 
hyalinum {Gonium), 844 
hyalinum {ilycohaeierium), 890 
hyalinus {Bacillus), 424 
hyalinus (Bacterium), 424 
hyalinus {Mtcroeoeeus), 844 
hyalinus {Pediocoecus), 844 
HyalocQccus, 305 
hydroeharis (Baallus), 659 
Hydrocoleus, 993 

hydrogenieus {Omelianskillus), 809 
hydrogenii {Bacillus), 809 
Ilydrogenomonaa, 20, 76 
hydrophxla (Aeromonas) , 102 
hydrophila (Pseudomonas), 102 
/lydropftnum (Boeterfum), 102 
hydrophtlus (BaciBus), 102 
hydrophtlui {Proteus), 102 
/tytfropAiIus /u«cus (Ba«J(u*), 102 
hydrophtlus fuscus {BaeUnum), 102 
hydrophobia {Heurorycles), 1204 
hydrophoborum (StreptococcuOi ^0 
hydrosulfurea {Pseudomonas), 147 
hydrosulfureum pontieum {Bacterium), 
207 

hydrosuljureus {Bacillus), ^9 
hydrothermicus (ifierocoeeus), 264 
Hygrocrocis, 1003 
hygroscopicus (Actinomyces), 933 
hygroscopicus (Streptomyees), 953 
hymenophagus {Micrococcus), 264 
hyochi {Lactobacillus), 8C3 
hyocM var. / (Laclobanllus), 363 
hyochi var. S {Lactobacillus) , 363 
hyopyogencs (Bacterium), 3SS 
hyos (Borrelia), 1063 
hyos {Spiroekactai), 1063 
hyos (Spironema), 10G3 
hyos (V'i6no), 201 
hyoscyami (Marmor), 1171 
hypertrophicans (Corj-ncbactenuin),398 
hyperlrophieans (Phytomonas) , 39S 


hypsTlropkieans (Pseudomonas), 398 
hypertrophicus (Carj'ococcus), 1121 
hyphalus (rtbn’o), 703 
//j/pAamicroWum, 35, 837 
Hypnocoecus, 312 
hypolhermis (Pseudomonas), 69S 

temthina (Pseudomonas), 232 
larUAinum (Boc/erjdium), 232 
ianthinum (Bacterium), 231, 232 
(anthinutn (Chromobacterium), 232 , 234 
ichihytsmi (Bacillus), 814 
iehthyodermis (Achromobacter) , lOS 
tchlhyodermis (Pseudomonas), 108 
tchlhyosmia (Esehenehia), 103 
ichlhyostnia (Pseudomonas), 103 
ichthyosmius (Bacillus), 103 
ichthyosmus (Proteus), 103 
tetero^enes (Bocitlui), 659 
tcleropenee (Bacterium), 659 
icterogenes (Leptogpiro), 1077 
icterogenes (Spirochaete), 107$ 
tclerogents (Treponema), 1076 
teteroyeneg marino (SpiroeAaeta), 1053 
tclcro-hamorragiae (Trepanemii), 1076 
icterobaemorrhagiae (Leptospira), 90, 
1076, 1077, 1078, 1079 
tclerohaemoTThagiae (Spirochaeta), 1076 
tclerohatmorrhagiae (Spxroschaudinnxa), 
1076 


ictermdrs (Bacterium), 531 
iclcToides (Leptospira), 1079 
xcltroides (Batmonetta),53l 
teteroides (Spirochaeta), 1079 
tcleroxdes (Treponema), 1079 
lelero-uraemia cants (Spirochaeta), 1079 
tdones (Celtutomonas), C13 
idoncutn (Bacterium), 613 
idosus (Bacillus), 710 
ignarvus (Slreptocoecvs), 323 
ikiensie (Coecobaetllus), 636 
tiioeus (Bocittug), 451 
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iner-inte 


incra (Mattooi) , IIW 
infrs (r«6rto), 20t 
inirtio (f’scmiomona J), 69S 
incxorabilia (Formido). 1263 
in/antilis {Bocirtij), "W 
tn/anfifum (Baa'Bus), 814 
injaniis (Saimondfa), £12 
infantum (Boclerium), 4D0 
tnjanlurx {Proleaa), 490 
infeeundum (fiacleriutn), 079 
in/imtia (.l/tcrococc»w), 095 
InfalilU, 33 , 31, 703 
indans (Rabula), 1281 

(ClosJridium), 814 
injlatui (BanBus), 811 
in/winb’fl* (Slrfpfocorcu*), 310 
tnfuenzae (Da tBui), £S5 
injtutruae {Z7aderi'um),5S5 
influenzae (Ilcmopbilus), 685, 5S0, 589, 
1290 

tnjluemn* (.l/iffoweuj), 201 
tTV'^urnzoe (5<rfplo»ee«J), 310 
hxfluenzatfamtt (Banl w), 5S0 
<i^ueniae/onnt» (Splerophenii), 5S0 
(f^utmat murium (naeltrtum), 5S9 
»f^ufnsoe murium {Umo^hUut), 589 
in/Iuzniue fuioriorum mulufomt (Bac* 
t«nun>, 5S0 

tnJJutnjtt iui$ (liaiitrium), 5SC 
in/lunta< juii (/fmarftifijj), 58® 
in.'Tuznzojtfei op<* (flartilua), 093 
»n/'ffq\ien» (Bocitfuil, 451 
xnftf^utnt (Slrrp(‘xoeeut),i\a 
in/ui onurj (/’o/wf/lo), 0S7 
incrica (Thioploca), 99l 
inTuinnlif (rnfopiUolu*), 459 
inneti {nafillui), 5,9 
innfvim (Ijabufa), 1255 

SCO 

I'ln'TK'inaM 

Inrm.inxtum l(l>fllriJium),792 

1.4«inrT-;r«), 971 
innJifnfa (/'c'mvIij), T'O 
innvtrUb* 1.4fv/c"niil, T93 
i^nvJr.lu* (Barillwil, 793. KM 

• rsrtftiu^ 079 

■ (flmllui), W'* 


ttiMclicoIa EbeHhella), 534 
inaecliecUns (Proieua), 490 
inscctlpbillum (Bacterium), 004 
inseetorum IBaciltus), 201 
inseciorutn (CMcobocillus), COO 
inseetorum {Leplothriz), 3CC 
inaectarum (,1/icrococcu»), 201 
tnaeclorunj (Slapbplococcus), 2S2 
imectorum (Slreptecoccw), 201 
inatetOTun %’ar. molacosomac (Cocco- 
bacillua), 090 

tnaidiosa (PAT/temonaa), 393 
tnaidi'oaum {Aplancbacler), 392 
insttfioaum (Daelenum), 302 
insidlosum (Coryncbactcrium), 392 
tntidioaum var, aapropApfjcum (Corync- 
Ooclmum), 393 
ifUi'diotut (Barinu^), 411 
inaoHta (AtotnmonM), 221 
tfuolita (Pialzdo), 50S, £76 
inselitua (Ttaclcroidcs), 6C8, 570 
truuloaum {Doeterium), 700 
tntulum (Daettrium), 700 
»nt«ci«m (ftaeCtnutn), “CO 
tn(erm<dio (3/ieroipira), 201 
tnfcrmedio (Oospora), 071 
tnlermedta (5off»na), 292 
tnlcmtdia (SpjmAatlo), 1075 
tnlemedium (Boeltzium), 3C0 
intarmerfiuin (CiJrobertfr), 4l9 
»n(fmfdjum (Cloilrid»wm), 771, S21 
Ihlcmcthum (EscViericbia), 4W, 4GO 
fnlemcdium (7,ne(oba«(lia), 300 
intermedium {PamcoJoLaelrum), 400, 
490,491 

•nlrrmedium (Trepenma), 1075 
inremrtfiM (Aclinurtieri), 071 
•nffmrdim (nonBua), 709 
intemrdiba (.Ificrtyweu*), 201 
intern ediu.'i {HiacuO, 1140 
intemvNliu.* (SitTploroeru.*), S31 
iB'm-frfjv* (I'll-no), 201 

(PartUur), TIC 

i»i.*rrpT©r*nciIi* {.4rf«r.en;,rr»), £Cj 
intrrprcrinobi (A^rryfcJlrix), 97J 
m.'erreTona (^xplatpiVo), 1079 
(Npj'rwti^/a), 1077 



kauk-lact 
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kaukasicus (Bacillm), 351 
kaustophilus (BaciJlus), 730 
kedrowakii {Bacillua), 814 
kefersleinii (Micrococcus), 256 
kefir (BaciUua), 746 
kefir (Streptococcus), 338, 347 
kefjallensis (Ft5n», 204 
tcfituc&y ^SatmoneHa), 526 
keraiolyiica (Aelinomyees), 916 
keraiolyticus (Proactinomycea), 916 
keratomalacia^ {Bacterium), 679 
iermesinu* (Baciilm), 748 
iftarWumcnsis (BaciWus), 452 
iAorloumensis (Enieroides), 452 
khartoumensis (Escherichia), 453 
itcZense (Chromohoc(erium), 4S2 
kitdini (Bacillus), 746 
kilcnsis (Scrratia). 482, 4S3 
kiliense {Bacterium), 4S2 
Kiltensts, (Bacillus), 4S2, 484 
kiliensis (Erythrobacillus), 4S2 
ktrnben (Aclincmyees),Ot)i 
kimbcri (Streptom^'ccs), S64 
kircknen (Sirepioeoccus), 340 
kirkee (Salmonella), 529 
Klebsiella, 10, 18, 31, 37, 443, 467, 45S 
klebsii (Bacillus), C59 

(fdelicobacterium), 690 
kleckii- (Baeilius), 659 
kleinit (Bacillus), 659, 660, 78S 
kleinii (Cloaindiuni), 788 
klimenko (Vibrio), 205 
kluyverii (Clostridium), 791, 820 
knipoiDilcki (Bacterium), GSO 
Kochella, 13 

Kocht (Spirochaela), 1080 
kocht (Treponema), 1060 
kochii (Bacillus), 877 
kochii (Borrelia), 
kochii (Pediococcua), 250 
kochii (Sehlerothnx), 877 
kochtt (Spirillum), IC54 
kochii (Spirochaete), 1054 
kochii (Spironema) , 1050 
kochii {StreptocQccus),ZV) 
kolkidUti (Spirillum), 217 
kStn (Salmonella), 503 


kornii (flaciKus), 660 
AoMfeaa (Salmonella), 513 
koubassD^ (Bacillus), 746 
krainskii (Actinomyces), 93S 
iratnsfcu (Nocardia), 946 
*ralf» (Bacillus), 6S0 
hralii {Bacterium}, 6S0 
fcrameri (Bacillus), 477 
kramcriani (Baelerium), 145 
krauaei (Aeiinoynycea),01\ 
fcrauset (Discomyces), 971 
fcrauset (A^ocardio), 921, 971 
irawtei (Strepiothrix), 971 
krusecaslcllani (Caslellanus), MO 
krzemieniewskae {Cytopbaga}, 1014 
krzemienteu'ski (Bacillus), 7^ 
kueknioTta (CrenoPirix), 0S7 
fcttcAm'ona (flypheclhrix), 087 
kuchniana (Lepiolhris), 1^7 
kuctsingiaoum (Acetobacter), 180, 183 
kutleingianum (Bacterium), 183 
iurlatfo (Ehrlichia), 1095 
fcurlpyi (BArB'cAfo) (BteieGsio), 1095 
Kufthia, 21,26,30,31,098 
kutscheri (Bacterium), 390 
kutgeberi (Coryjicbactermm), 389 
kutscheri (Spirillum), 215 
kwanzani (RImocortius), 1209, 1210 

laburni (Marmor), 1187 
lacca (Bacillus), 746 
lacerans (Bacillus), 039 
laceraoa (Carpophthora), 1162 
lacerans (Marmot), 1152 
lacerans (Pbagus), 1139 
lacerlae (Aetinomyces), 971 
laceriae (Oospora), 971 
laeeriae (StrepMhrix), 971 
tachrymans [Bacillus), 118 
lackrymans (Baekrium), 
tachrymans (Pkylomonas), Uw 
iaebrymang (Pseudonionas), 
laemus (Bacillus), 233 
laetantium (Bacillus), 454 . 
laclea (fieisseria), 25l 
lactea (Sarcina), 292 

laclericeus (Micrococcus), 
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isra-kauf 


Israeli var i-piUi (ActtRobadcriuml, 925 
italiana {Salmonella), 522 
tiabca {Pseudomonas), 147 
tlalicum No 1 and No. S (BaeteTium), 
760 

italicum (Marmor), 1202 
Jlcrsonjo, 1014 
ilersonn {Spinllum), 214 
ifoano (PAi/Jomonoa), 169 
tloana {Pseudomonas), ICO 
itoanum (Baelertum), 169 
lugis (Pactllus), 618 
lugia (Cellulomonas), 618 
trano^ (Vibno), 204 
luo-jtma (Salmonella), S31 
tziae (Bacillus), 478 
iitae (£ru)tnia),478 

jaegeri (Pseudomonas), 89, 698 
jaggeri {Bactenum), 122 
jaggeri {Phylomonas), 122 
jaggeri {Pseudomonas), 122 
jalseltu (Bacillus), 601 
jahschu (Urobacillus), 691 
;anlAma (Fseuifomonas), 222 
janlhinuB {Baetllus), 222 
japomca {Aeltnomyces), 916 
joponico (Pseudomonas), 226 
japoniea (Spirocliae(a), 215 
japonica (Slreplotlirt*),9l6 
japonieum (Bactenum), 220 
japontcum (Propiontbaelenum), 370 
japontcum (fiftizobaclerium), 220 
japomcuni (Ilhizobiuin), 62, 224, 226 
japontcum (Treponema), 215 
japonicus (Baallus), 536 
japontcus (Dtscomyces), 016 
japonicus (Erro), 1260 
javanense (PhotedmeUnum), 147 
Javanpnsis (Myxococcua), 1041 
javancnsis (NitrosocysUa), 72 
jaranensis (Nilrosomonos), 62, 72 
joinnensis (Pseudomonas), 72 
jaianica (Pseudomonas), 147, 690 
jnranicum (Pliolotaclenum), 147 
jorantensis (Bacillus), 147 
jataniensts (Baclen'um), 147, 699 


jovtona (Salmonella), 520, 522 
jeffersonii {Bacienum), 520 
jeffersontt {Ebcrthella), 520 
je^ersonw {Shigella), 520 
yejunales (Baetllus), 451 
jejum (ribrto), 204 
jenense (Rhodolhiospirillum), 851 
jenense (Spirillum), 851 
jenense (Tfaiospinllum), 851, 852 
jenense fotma tnaiimo (Tkiospirillum), 
851 

jenensts (Opftidiomonas), 851 
jensenii (Propionibactenum), 376, 377 
jcnscnit var ra^nosoeeum (Propioni- 
baelcrtum), 377 
Jodoccus, 605 
^openum (Bacterium), 679 
johnei (Ascococcus), 253 
jollyt (Actinomyces), 920 
jollyi (Di8comyce8),920 
jollyi {Noeardta'), 920 
jollyt (Oosporo),920 
;»one8i» (SpirocAaeto), 1007 
jonesit (SptTOnema), 1067 
jongn (Mtcrococcue), 264 
josephi (Baetllus), 592 
Josephs (AtoraxeUa), 592 
joyeuxn (Grahomella), 1110 
jubalus (Baallus), 746 
jru^landis (Bacillus), 16$ 
juglondis (Bacterium), 15S 
juglondts (Phytomonas), 158 
juglandts (Pseudomonas), 15S 
jugUndis (Xanthomonaa), 168, 160 
jugurl (Lactobacillus), 304 
jugurl (TAermobaefertum), 364 

kaapslad (Salmonella), 505 
lairo (fftcleUsta), 1096 
Aaletdoscopicus (Bacillus),740 
landiensis (Bacillus), 534 
Jtandiensis (Baclerium), 531 
feindicnsis (Eberlhella), 531 
iondtensts (E5er(fiu«), 534 
fcaposrar (Salmonella), 505 
kappa (Bacillus), CSO 
lauffmanmi (Salmonella), 493 
1451 
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90. Pseudomonas papulous Ito^c. 
(Iloic, rjiytoixith., 7, 1017, lOS; I'hytn. 
monoi -papulaM llcrKoy ot nl., MAmnl, 
3rd rd , 1930, 207; Uaelfrium imputann 
I'llidtt, Ihclcrml I’l.int PaJln^oiis, l!>30, 
175; PhyUmonn\ tyringae var. papulann 
Smith, Jour. A;:r lira , M, lOlf, 2!M.) 
IVom L. jutpulansi, forming h!i''trrB. 

llod.'i : 0 C by 0 0 to 2 3 luirrons. Motile 
nitli 1 to S {x)hr fliRflL'i {Imm-neca- 
ti%'C. 

Green niiori^eent piKment pm<!(ircd in 
culture. 

Gelatin; Ijifiuelied 

Ilroth . Modemic turbidity in 21 hours. 

Milk: Alk.aline niid nt tltm^ a f»>ft 
conKuluni. 

Nitrites not pniduecd frutu tiitmli.s. 

Indole- May or may not l>c pnxiuml. 

Acid but not r*ui formed fmm f;{ueo*v 
and sucro«o 

Optimum tcnnierature 2.V to 2S*C. 
Maximum 37’(’ 

Source Twenty live cultures i«ohitr<| 
from blisters un npjilcH And from roiish 
Lark. 

Habitat Patlmscnic on apple trees. 

91. Pseudomonas pseudozoogloeae 
(Honing) tstapp (liactcriuni ;>•?•«/«»- 
zooglocac Iloiiinj;, Ibill. XTiti Ilct. Dell 
Procfstation, MeiLnn, I, lOn, 7, t'tapp, 
in Soraucr, Ilandbueli «lor Pllinxen- 
krankhchen, !, 5 Auf , I92S, 271 ; I'hylo- 
vionas p!eii(lo:oogtocae BerRey ct «1 , 
3rd ed , 1030, 2GI.) Prom Gr , psrmlo, 
false; M. L. zoogtoea, looglca. 

Pods : 0.7 to 1 5 by 0 9 to 2 6 microns. 
Ch-ains. Motile with 1 or 2 imLar IbgcILi. 
Gram-negative. 

Green fluorescent pigment produced in 
culture. 

Gchitin Liquefaction. 

Agar colonics . Pound, flat, yellow- 
gray. \ 

Broth: Moderate turbidity with pscu- 
dozoogloca inVhe pcUidc 

Milk . Coagylation. No clearing. 

Nitrites no\ produced from nitrates 

Indole not fo^ed 

Hydrogen BulVdc produced 



Acid but not gas from glucose, Lncto«e, 
nuiltfxo, sucrose and niannitol. 

rnrulinti^e nnaerolic. 

Siiiree: iNihted fnmi the blick ruit 
of tolnerti. 

Ilahilnt: l’athf>c<-nic on tolacco, 

S'teotiann Inlncum. 

V2. Pseudomonas tabaci (Wolf nnd 
Stevens. (Porffriun (a?>ofun 
Wolf and roilc-r, Seirnee, 4C, 1917, 3'j 2; 
abo Jour. Agr. Pc^ , J!, I'dS, -llOi/'Aiifo- 
nonnt lahnei Borgey ct nl., M.-inual, lut 
vd., 192.3, 1S5; StrM-ns, PHnl Disease 
Fungi, New York, 1925, 31.) Frora 
A*ic<di(inn la^'acum, tobacco. 

IbxHr 1.2 by .1J1 mienin*. Motile with 
a jirvLaT fi.-iEeUum. (tram-ru-catiNc. 

Gehlin: Lhpirf.iction. 

l\»t.sto agar rolonii*: Gn>i«h'«hitc, 
circular, mi«cd, wet-shining, smontli. 

Milk: AlkaUne; tleors, 

Nitfite.s not pr™lufTd from nitrates, 

Indole not formed, 

Aeid from glueofe,gnlirto*e, fructiwo, 
batabino»e, x>We, eucr\>s<*, iwctiu, nwti* 
nitol and glyecrul (Braun, rh>l«ixith, 
S7. 1937, >0) 

Ammonium sulf-ite, ix>l.n««iuin nitrate, 
eystme, glutamic acid, gljcUie, fuecin- 
imidc, o'camidc, acetamide, and urea ran 
l»e uH-il .'Ll nitn'gen source (Braun). 

Starch not hydrolyzed, .\crohie. 

Distinctive diameter: Braun (/w. cif.) 
states that Ptruthmotins labarinixd Vtrn- 
(/<mionritanj7idofanrv Identical in cultun*. 

Source; Isolated from wildfire l(-<tons 
on tobacco lca\e« in North Carolina. 

Habitat: P.itliogenic on tolxicco, im- 
/lana fohncioa. 

93 Pseudomonas lapsa (.\rk) Burk- 
holder. {PhyUitnnnns lapm .Vrk, I’hyto- 
path., JO, 1910, 1; Burkholder, ibid., Si, 
1912, COI.) From Latin, lapsus, falling, 
referring to a Pjnxptom of the di«c.ase. 

Pods: 0 50 by 1.55 microns. Motile 
with I to I iwlar fligcll.'i. 

Produces fluorescence in Uschinsky’s 
Fcrmi’e, and Cohn's solutions. 


INDEX OP NAMES OF GENEOA AND 


'<mc-lemb 


lacteum {Bacterium), 738 
lacteus (BaciIJus), 716, 755 
lacteus {Micrococcus), 264 
ZocJeus (SZreplococcus), 340 
lacteus faviformts {Microeaecus), 261 
laclxca (Pseudomonas), 147 
lactica (SerraZio), 600 
laclici-acidi {Bacillus), 447 
laclicola {Bacillus), 43, 716 
ZacJi'coZa {Bacterium), 716 
lacticola (Mycobacterium) , 887 , 888, 8S9, 
890 

lacticola perrugosum {MycahacUrium), 
800 

lacticola 0 perrugosum (AfycobacZenuwi), 
890 

ZacJteoZo pZanum {Mycobacterium), 890 
ZaeZieoZa a planum {Mycohaclerium), 
890 

ZaeitcoZa 7 fnburgensis {Mycobacletium), 
890 

ZaeZieum (AcTiromobacZer), 425 
ZacZteum (Baeierium), 824 
ZacUeum {Corynebacterium), 370 
laeticum (Microbacterium), 353, 370, 
371 

Zaetteus (BaeiZZus), 324, 863, 447 
Zaetfcus (ilftcrocoecus), 330 
{adieus (<S<rep(eeoccu 8 ), 324 
ladtmerbus (BaeiZius), 727 
laciipareus {Bacillus), 810 
lactts (/lctdobae(erium), 361 
{qcJis (BacilZus), 660, 716, 725 
iadis (Bacterium), 323, 4M, 6S4 
lactis (CAforobactenum), 693 
lactis (Flavobacterium), 434 
lactis (Lactobacillus), 361 
lactis (Lactococcu8),324 
iacfis {MtcToeoceus),2Qi 
lactis II {Micrococcus),2Qi 
lactis {Sarctna), 292 
lactis (Streptococcus), 43, 323, 334, 
325, 310 332 

Zaelis B (Streptococcus), 325 
{actis (rAermobactenuTa), 351 
Zoctis A'o. I {Bacillus), 710, 725 
lactis. No. II (Baci{{us), 741 


lactts No. Ill i i 

lactis No. JV, I rt ^ i 

lactts No. V, (^ 

lactts No. VI (B 

Zactis No. Vn\ 

lactis No. Vlll\ 

lactis No IX (i 

Zactis No. X 

Zaclts No. XI {isactUus), 743 
laetts No XII {Bacillus), 755, 761 
lactis actdi (BactZZus), 324, 351 
lactis acidi {Bacterium), 323, 324 
(adts acidi (LoctobaciZZus), 351 
laelis acidi {Micrococcus), 264 
lactis actdi (Sarctna), 292 
lactis acidi {Staphylococcus), 2S2 
lactis aerogenes {Bacillus), 454 
lactis aerogenes {Baelenum), 454 
lactis aerogenes {Eneapsulalus), 454 
lactis albtdus {Micrococcus), 23S 
Zoetts aZbum {Bacterium), 416 
Zactis albus (BactZZus), 716, 718, 746 
lactts aZbus {Micrococcus), 264 
lactis albus {Sareina), 292 
lactis amari {Micrococcus), 265 
lactis arboreseent {Micrococcus), 253 
Zactis oTomaticus {Streptococcus), 340 
laetts aurantiaca (Sarcina), 292 
taetis aureus {Micrococcus), 253, 265 
lactis citreus {Micrococcus), 265 
lactts alronus (A/tcrococeus), 265 
tacti* ctoacoe {Bacillus), 455 
Zadts commune (Bacterium), 362 
lactts erylhrogenes {Bacillus), 600, 654 
Zadis eryUiTogenes {Bacterium), 600 
Zactis erylhrogenes {Chromobaclenum), 
600 

{lactis) erylhrogenes {EryihrobaciUus) , 
GOO 

laelis erythrogenes (A/icroeoccus), 600 
taetis flaous (Alicrococcus), 265 
Zactis jZuarescens (AZicrococcus), 265 
lactis foehdum {Vtscobaelerium), 691 
Zactis gignnteus {Micrococcus), 233 
lactis gigas {Micrococcus), 235 
Zaclts karrisonii {Dactllus), 434 
ZocliS tnnocuus {Streptococcus), 340 



kauk-la'*' 
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tnocuus (Bactilus'), 679 
I iclis inociius {BacUrium], 679 
iflctta lonji (Bac(enum), 702 
laclts lulea (Sarcina), 292 
lacfis marsIiaUv (ftaclerium), 415 
laclis )ninutis$imii3 (ilicrococcus), 2C5 
laclis niger (Bacillus), 7U 
loclts peplonans (Bacillus), 751 
foclis ;iiltn< 08 i (BoctHua), 6S4 
laclis piluilosi (Bacterium), 684 
lactis prucMi (Bacillus), 7&S 
laclis maccus (il/tcrococcua), 265, 273 
laclis rubidus (Micrococcus), 274 
fflctis rugosus (^Acrococcus), 265 
Iflchs sapOTiQccv (BaciZlua), 145, 608 
IqcIj 3 lemoplttlus (BaciBus), 733, 756 
iflclis rarions (Aficrococcwi), ^0, 241, 
265 

Jaclis vAr. onoxyphifus (Sircpiococcwa), 
325 

laclis vM. hollandicus (Streptococcus), 
325 

lochs var. matD'ganea (Blreptococcus), 
44, 323 

var. tardus (Streptococcus), 325 
/acDs tiiscos) (Coccus), 23S 
facDa t'»3COSt (lUtcrocccaua), 23S 
laciis >’]scosum (Bacterium), 414 
lactis I'iscosus (Baallus), 414 
^qcDs itjscosus (*3fjcrocofcus), 23S, 250 
hclis i’jarosus B {Micrococcus), 2S0 
I,actobaciUu9, 18, 21, 25, 31. 37, 33, 
42, 249 , 350, 381, 307, 407, 075 


Lactosarcina, 285 
Bocfrimafon’a, 5 
laclucae (Bacillus), I A5 
laciucae (Bacterium), 16S 
lactucae (Marmor), 1178 
laciucae (Pktjlomonas}, 153 
lacturac (Xanthomonas), 168 
laclticae-seariolne (Pki/tomonas), 154 
lactuefte-scariolae (XantboihonaaJ, 154 
lacunata (Moraxella), 690 
lacunalum (Flavobaelerium), 441 
Zacufiatus (Bacillus), 441, 690 
lacunalus (Bacterium), 441 
/acunatu8 (Hemophilus), 590 
lacunalus var. alypiea (Moraiella), 59) 
lacunogenea (Pseudomonas), ITT 
iaem (Bacterium), 6S0 
laesiofacicns (Matmor), 1168 
laesiofactcns var. minus (il/arwor), 116S 
loevjs (BocjBus), 575, 709 
lams (BocIeroide8),575 
/flSpa/acItcHm (Bacterium), S4S, 630 
locpnlosinerlis (Microcoeeua), 606 
hgerhemii (LeuconoJtac),3l8 
lojerfteimu (Streploeoccw), 848 
lagerhemxi var. sutlerranrum [Streptc 
coccus), 341 

tagopodis (Spirochaeia), 1067 
lagopodis (Sptronema), 1007 
laidlam (■S’apromvces), 1294 
taminanac (Bacterium), 6S0 
laminariae (BiUetia), 6S0 
/amiRar/ac (/LurlAto), GSO 


Lactobacter, 349 
Laclobacierium, 349 
tactobulyncum (Granutobacter}, S22 
lacfo5R(p«cus (Ajnylo&octer), 822 
lactobul^ricus (Bacillus), 822 
Laclococcus, 312 
laclofoclidua (Batntlus), 660 
lactopropylhuiylicum (Clostridium), 814 
lacfopropylbult/rtcus (Baet'Bus), 814 
laclopropylbutyricus non lique/aciens 
(Bacillus), 8\i 

lactorubefaciens (Bacillus), 644 
laclorubc/aciens (Bocfertum), 051 
lactorube/aciens {SerraUa),(^i 


tamprella, 13, 83 

Lamprocyfitis, 16, 23, 25, 817, 818, > 

850,855 

LAtnpropcdia, 23, 25, 814 
ancsofalus (Baeiilus), 660 
ance<^tu3 (Diplococcus), 307 
tnceolatus (^Uctococcus), 307 
inceolalus (Pneumococcua), 397 
meeolatus (Streptococcus), 

inceoialut anoeroitus (Coccus). 
,n»»iolM cpsalalM fo- 

wccolalus ovium (Diplococcus) ( 
coccus), 341 
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lanc-Iemb 


lanccoJatus pasfeurt (Streplococcus), 306, 
330 

ianceoJalus sive capswiafus (Diplococcus), 
30G 

lanceolatus var mucosus (Diplococcus), 
308 

lanceolatus var. mncosua {SlreplOfMcats}, 
303 

lan/rancAit {Actinomyces), 927 
lanfranchti {Nocardia), 927 
langkatensc {Bacterium), 6S0 
LanXasteron, 847 
Lankoides, 10, 516 
lanuginosum (Synangium), 1033 
Zanuginosus {Chandromyces), 1033 
Zapittua (Streptococcus), 341 
lapsa {Phytomonas), 124 
lapaa (Pseudomonas), 124 
Zardarius (Mtcrococcua), 265 
largum (flactertum), 680 
largue {Bacillus), 680 
(art {Treponema), 1075 
tarvae (/IcZtromobaeter), 423 
larvae CBacillus), 726 
larvae (rnterobactlZue), 423 
(arvtcida (BacitZue), 600 
•Zarwcido (Bocferfum), 660 
Zasert (Bacillus), 612 
Icwio {Pseudomonas), 147 
laelocampa (Bacillus), 716 
lassnri {Bacillus), GOO 
lasscrei' {Actinomyces),9‘20 
lasserei (Discomyces), 920 
lasserti {Nocardia), 920 
lasserei (Oospora), 920 
lasseuri {Flavobacterium), 178 
latapici {Spironema), 1064 
(alapiei {Spirillum), 1054 
latapiet {Sptrochaeta) , 1061 
latcna (Rabula), 1235 
latens {Sphaerotkrix), 9S6 
lalericea (Serratia), 611 
latenccum (Bacterium), 641, 6S3 
latenceus (CociSlus), Oil, 083 
Hterosporua (Bacillus), 721, 725 
hthrtdii (/Iclinnmpees), 971 
lalfindij (SfrepfofArii), 931, 971 


taOiyri (Bacillus), 476 
lathyii (Erwima), 476 
latum (Caryopbsnon), 1004 
lototanus (Bacillus), 746 
laurentia {Pseudomonas), 233 
lauterbornit (Pelodiclyon), 871 
laulus {Bacillus), 746 
lavendulae {Actinomyces), 944, 977 
lavendulae (Streptomycca), 944 
latterant {Spircehaeta), 215 
lacerani {Spironema), 215 
laverani (Treponema), 215 
IdJiae (Bdclerfum), 762 
lebeni (Baetllus), 364 
te6ents (Bacleriuni),364 
lebents (Slreplobacillus), 351, 364 
lebensts a and 0 {Streptobacillus), 364 
lehents nonvtscosus {Streptobacillus), 364 
tebenis viscosus (Blreplo^actllus), 364 
leetularia (Bicleltsia), 1096 
legert {Fusi/ormis), 694 
legert {Mtcrospironema), 1073 
legeri (Treponema), 1073 
Legio, 1267 
legrostt (Bacillus), 746 
legumtniperdurn (Baclerium), 74? 
teguminiperdus (Bacillus), 747 
leguminoaarum (Marmorj, 1179 
legumtnosarum {Phytomyxa), 224 
legummosarum (Rhizobium), 224, 225 
226, 1130, 113S 

legumtnosarum (BcAinzia), 224 
leAmanni (Bacillus), 747 
leicAmanni (BaclSnum), 324 
leiehmanni I (Bocillus), 357 
letcAmannt II {Bacillus), 356 
leichmanni lU {Bacillus), 357 
Icichmanmi (Lactobacillus), 357 
{etdensts (Vibrio), 205 
letsAnumi (Actinomyces), 899 
letsAmant (Discomyces), 899 
leUhmanil (Kocardia), 899 
leKHosit (Bacillus), 747 
Idoirtt (Siapltvlococcus), 282 
lemani (Btreptotliriz), 977 
lembtet (Bacterium), 533 
tembkei (Micrococcus), 265 
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lembkei (Sarcina), 292 
lembkii (Pseudomonas), 148 
lemonnieri (Bacillus), 178 
lemonmeri (Pseudomonas), 178 
/cnis (Alcaligenes), 416 
lenliformis (Bacillus), 6G0 
lentimorbus {Bacillus), 727 
leatoputreacena (Clostridium), 795, 800 
826 

lentulum (Bacterium), 637 
lenium (Eubacteriutn), 368 
lentus (Bacillus), 713 
Untus (Bacleroides), 368 
/cnius (Micrococcus), 265 
lentus (Phagus), 1143 
lentus (Streptococcus), 335, 341 
leonardii (Vibrio), 200 
lepierrei (Bacterium), 6S0 
tepisephca (Pasteurella), S47 
lepiseplicum (Baelerium),$i7 
lepisepU'cus (BaciUus), 547 
leports (Aerobacter), 456 
leporis (Bactllus), 451 
leporjs (£6ertAeWa>, 451 
lepons (Eschenchia), 451 
leports lethaUs (Baetllus), 451 
leports leikalis (Bacterium), 451 
leporiseplicum (Bacterium), 547 
leprae (Baetllus), S81 
leprae- (Coccoihrix), SS2 
leprae (Dtscomyces), ^2 
leprae (Mycobacterium), 87S, 881, 882, 
887 

leprae (8^clerofArtx), 8S2 
leprae hominus {Mtfcohacterium), SS2 
leprae murium (Bacillus), 882 
lepraeraunum (Mycobacterium), 875, 882 
lepromatts (Actviomyces), 916 
lepta (Saprospira), 1054 
leptinoiarsae (Bacillus), 660 
lepCodermts (Bacillus), 712 
leptomitiformis (Beggiatoa), 992, 993 
leptomiti/ormis (Oscillalana), 002 
Leptospira, 19. 20, 26, 2S, 593. 594, 1076 
lepfosporus (Bacillus), 710 
Leptotrichis, 14, 19, 21, 22, 27, 34, 35, 
38, 384, 366, 9S3 


GENERA AND SPECIES 

Leptothrix, 17, 18, 19, 23, 26, 384 365 
953, 9S6 ■ ’ ’ 

Leptothrix 1 , 367 
Leptothrix 11 , 357 
Leptothrix II 1, 3B5 
lesagei (Bacillus), 660, 747 
lespedesae (Phylamonas), 159 
lespcdezae (Xantbomoa3s),l5S 
hstoqmrdi (Rickettsia), 1120 
lethale (Marmor), 1165, 1168 
leikalis (Bacillus), 6S0 
lelhalts (Bacterium), 6S0 
leikalis (Proteus), 6M 
Letbum, 1223 

leuhei iUTOhacillus), OSS, 729 
leucatmiae (Baetllus), 6S0 
leucaemiae (Bacterium), 6S) 
leucoemiae cants (Bacillus), 6S0 
/eiicac/ntoe ctxnis (Bacterium), 6S0 
leucea (Streptothrix), 934, 977 
letieea sapropkyltca (Slreplotkrtx), 976 
leucogloeum (Bacterium), 637 
leucomelaenum (Spirillum), 217, 218 
Leuconosloc, 14, 20, 24, 31, 34, 345, 363 
leucolermitis (Spirochaeta), 10S7 
Leueotkriz, G95 
levaditii (Treponema), 1070 
tevaniformans (Bacillus), 747 
levans (Aerobacter), 455, 664 
levans (Bacillus), 455 
levans (Baclerjum), 455 
levans (Cloaca), 455 
levis (Rabula), 1235 
levistici (Bacterium), 140 
lesistiet (Pkytomonas), 140 
levistici (Paeudomonas), 140 
levyi (Actinomyces), 916 
teurisi (Pacinia), 701 

letoisii (Bacterium), 

lewtsii (Bberthella), 531 
lexington (SalmoneUa), 524 
Itbaviense (Bacterium), 341 
libaviensts (Sireploeoceus), 311 

liber (Pbagua), 1142 
It6om (Clostridium), 820 
Iteeagi (Salmonella), 531 
Iictenicolum (Podangium), luss 
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lich-Iiqu 


Itchcniforme {Clostridium), 747 
licheniformis {Bacillus), 747 
lickentformis (Micrococcus), 265 
lichenis plant {Ristella), 576 
lichenocolus {Chondryomyces), 1035- 
lichenoides {Bacillus), 747, 814 
lichnoides {Pneumococcus), 697 
Lieskeella, 980 

lieskei (/lcitnom!/ccs),950, 974 
lieskei (Streptomyces), 950,974 
ligtiicola (Pseudomonaa), 142 
ligmeresi (Actinobacillua), 656, 926 
Itynieresi {Discomyces) , 557 
Itgnieresi {Nocardia), 557 
lignieresi {Pasteurella), 557 
lignien (BactJJus), 556, 677 
lignitkum. (Micrococcus), 205 
Jtjnttorans (Bacillus), 747 
Itffnorum (Bacillus), 747 
Iijuire (Aclinowj/ces), 975 
liguire {Nocardia), 975 
ligusiri (Bacierium), 128 
ligUBtri (Marraor), 1187 
liguatri (Pseudomonas), 123 
lilactnus (Bacillus), 233 
iilii (Adelonosus), 1211 
lilii {Bacillus), 477 
liUi (Erwinia), 477 
Imae (CnslispiVa), 1056 
limae {Spirochaeta), 1036 


limbatus aeidi laetici (Bacillus), 6Sl 
limbalus buhjrt {Bacillus), 660 
limicola (Bacillus), C60 
liinicola (Chlorobium), 870, 872 
limilans (Bacillus), 5S0 
fininelicum (<Sic/crod«r/na), 835 
limnopAilus (Bacillus), 747 
limoniticus {Stderococcus), 835 
liinnp/iilus (Bacillus), 710 
limosum {Cuhaclerium), 368 
hmosHs {Bacillus), 715, 71G, 815 
linosus (Barl(>roi(lcs), 3G8, 370, 3S0 
lindenhornt (Bacillus), 491 
hndneri {AceMacter), 185 


Undneri {Bacillus), 360 
lindneri {Lactobacillus), 360 
Imdoeri (Pseudomonas), 106 
lineare {Siderohacter), 835 
linearis {Ckrooslipes), 873 
lincartus {Thermobacillus), 734 
hnealus {Bacillus), 660 
linens (Bacterium), 601, 612 
lincda {Bacillus), 597, 681 
Itneola {Bacterium), 597, 681 
Imcota {Treponema), 1071 
lincolo(ri6rio),597,1071 
lineopictum (Marmor), 1197 
Itngardi {Bacillus), 747 
linguae (Spirillum), 205, 920 
bnguale {Spirosoma), 205, 920 
Ungualis {Actinomyces), 920 
Ungualis {Discomyces), 920, 022 
Ungualis {Nocardia), 205, 920,922 
lindualts {Oospora), 922 
Itngualts {Slreploikrtx), 920 
Ungualis (Vibrio), 205, 920 
Imt (Bacterium), 6S1, 818 
Imloi (Baelertum), 681 
Unognalkt (Rickettsia), 1098 
linsbaueri (Cbromatium), 867 
{tn$6aueri (Rhabdoehromalium), 855 
hnsbauen (Rhabdomonas), 855, 856 
Uodermos (Bacillus), 709 
Uparts (Bacillus), 6G0 
lipans (Diplococcus), 330 
Upidis (Ackromobacter), 416 
Upidis (Bac(crtum), 416 
Upmanh (Actinomyces), 952 
lipmanii (Streptomyces), 952 
lipojerum (Chromaliim), 203, 216 
hpoferum (Spirillum), 203, 216 
lipolyticura (Achromobacter), 609 
Itpolylicum (Baelertum), 301 
lipotyUcum (liaclrtdium), 609 
lipolylicum (KurlAta), 603 
lipolyticus (Alcaliyenes), 391 
Upolyticus (Baelertum), 300, 693 
Itpolylicus (Micrococcus), 2C6 
Uguata (CtlUilomonas), 396, 614 
liquatum (Baetprium), 390, 614 
liqucfaciens (Acliromobactcr), 418 
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liguefaciens (Aciincmyesa), £»76, OT 6 
Uguefaciens (Atrohacter), 455 , 092 
lique/aeiena {Amylotfoeier), 823 
liquefaciena {Dacillua), l48, 388, 404, -ilS, 
457, 6G0. 661 

liquefaciena (Bacterium), 457 
liquefaciena (Baeteroidea), 575 
liquefaciena (Cladolhrix), 934, 975, 975 
liquefaciena (Coccobaeillua), 575 
liquefaciena (Corynelacterium), 371, 3SS, 
404 

liquefaciena (Diplohacil'va), 591 
liquefaciena iDiscomyces),D7G 
liquefaciena (Glueonoacelobacter), 694 
liquefaciena (Glucanobacte^), C94 
liquefaciena (MierobaeUrturn), 371 
Itqutfactena (Microcoecua), 238, 240, 2C6, 
274 

liquefaciena (iftcrospira), I9S 
iiqucfacicns (MorA'tcHa), 591 
liquefaaena (Nocardia), 923, 975 
b'guffaciens (Oospara), 970 
liquefaciena (Paeudomonaa), 148 
liquefaciena (Sarctna), 2SS, 292 
liqus/a^Jflna (Steoptococcua), 240, 92B, 
327, 702 

liquefadens (Streplothrix), 970 
liquefaciena (Tetracoccua), 240 
HquefAciens (Vibrio), 198 
liquefaciena aeidt I nnd // (3/icrococciis), 
266 

Ixquefacxtna al5u9' (Bacillua), C6l 
liquefaciena albua (Micrococeua), 274 
liquefaciena auranitacua (Slapbqlococ' 
cus), 282 

liquefaciena bopia (Pneumobaallua), 675 
liquefaciena communia (Bactllua), 661, 
651,699 

liquefaciena communta (Bacterium), 661, 
681 

liquefaciena conjurjcfivae (Micrococcus), 
257 

liquefaciena fiuegget (Microcoecus), 266 
liquefaciena lactic aman (Dacillua), 648 
liquefaciena magnus (Sacillus), 787, 823 
liquefaciena parvus (Bacillua}, 822 
liquefaciena pyogenea (Bactllua), 388 


liquefaciena pyogenea bovia (Bacillua), 3S3 
liquefaciena acpticua (UroiaciUua),^^! 
liquida (Pseudomonas), 425, 6^ 
InquidobaeteTium, S, 486 
Liquidocaccus, 8, 235 
lAquidomonaa, S, S3 
Liquidovibrio, 8, 192 
Uquidum (Achromohacier), 425, 699 
liquidum (Saclerium), 425 
liquidua (Baetllug),425 , 699 
liguidttj (Micrococeua), 2^ 
liquidua communia (Bacillua), 661 
Uakeij (Aetinomycea), 974 
liakcyi (Aateroides),97i 
/ma&onen5j5 (Vtbrio), 20S 
Liaterella, 29, 40S 
haleri (riclinomycea), 951 
lisieri (iloctliuj), 356 
haleri (Laetobaexllua), 356 
Haleri (LactobacUrium),B55 
Uateri (Paeudomonaa), 14S 
lieleri (Streptoinjncea), 9Si 
Listeria, 408 

lilchfield (Salmonella), 5U 
morale (Achromdbacler), 425 
litorale vsr. S (Achromohacter),425 
liloralis (BacxUua), 425 
liloralia (Bacterium), 425 
lilorolis (Erythraconis), 2S9 
liioroitj (A/eri«mopcrf»«Jr 259 
hloralia (Micrococcus), ^ 


btoralia (Pediocoecua), 289 
Ittorolis (Pseudojnonas), 425 
Worolw gadidarum (Micrococcus), 2S3 
litoreum (Baclerium),6Sl 

hloreua {Bacillus), 6S1 
L'torosus (i5cctll«s), 661 

ItHorcliJ (Erylhroeanis), 813 
UUOTchs (Lampropedia), 
httorolis (Mensmopedta),Si^ 
iittorsljB (Sarcica), 266, 289 
fwrfa (Sorema), 292 
<mdo-lultaeen8 (Sarcxna) , 
mdum (CAromohacierium), 254 

tvidua (Bacillus), 234, 747 
tvidua (Baclerium), 234 
oliofus (Bccillus), 733 
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lobatu% {Micrococcus), 2QQ 
fobafu« {Tktobaeillus), SI 
loculosum {Baclerium), 6S1 
Loefflerella, 37, 5&1 
loe^eri {Pacinia), 3S3 
loeffleri {Planococcus), 231 
loeknisii {Bacillus), 72S 
loehntsii {Bacterium), 477 
loeknisii {Phytomonas) , 477 
Loehnisium, 14 

loewenbergii (Micrococcus), 25S 
loewenbergit {Sareina), 232 
loganobacei (Nanua), 130S 
loideiisis {Actinomyces), 371 
loltgo {CaccobactUus) , C36 
loma hnda {Salmonella), 522 
Jondinensis (/Iciinomyces), 921 
londinensis {Diseomyees) , 321 
Jondinenjis (^ocardio), 921 
london (Salmonella), 522 
londonensie (Salmonella), 532 
longa {Pseudomonas), U8, 693 
tongiariiculaia {Tkiothnx) , 990 
longtor {Bacillus), 747 
longteetma {Chlamydoihnx), 1002 
longissima (Pontotbrix), 1092 
longissmui (StreptococcMi),3l5 
longum {Bacterium), 760 
longum {Belabactenum), 360 
longum {Rhodospirillum), 867 
longus (Bon'llus), 747, 815 
loni 7 us {Lactobacillus) , 3o(, 300 
longus (Slreptobacillus) , 352 
longue ^SlrepJococcue), 315 
longue hcmolylicus {Streptococcus}, 315 
longue palliogenei seu erystpelatos 
{Streptococcus), 315 
lopholea (Lcptotbnx), 986 
lophomonadis {Fusiformts), 604 
loeanilcAt {Bacillus) , 
loti {llhizolium), 225 
loUti {Catenabaeleriiim), 368 
louisianae (MiyagawanclU), 1118 
lorajt (Spji-ocftaefa), 1037 
loifertJAalt {Spirochacta), 1067 
loilocida (Bacjllue), GGl 
loxospoTus {Bacillus), 718, 748 


loxosus {Bacillus), 716 
lubinskii (Bacillus), 815 
iucae (Streptococcus), 341 
lueens (Baclerium), 635 
lucene (Micrococcus), 635 
lucete (Boclertum), 6S1 
luctana (Salmonella), 525 
luctdus (Bacillus), 661 
luciltarum (^^etsser^a), 301 
luciliae (Clostridium), 779 
lucrosa (Cellulomonas), 614 
lucrosum (Bacterium), 614 
ludwigi (Bacterium), 681 
luts (Trypanosoma), 1071 
lumtnoea (Microeptra), 635 
iumtnosum (Achromobaeter), 634 
luminosum (PAotobacter),635 
Iumtnosum (Phoiobacierium), 634, 635, 
636 

lumtnoeus (Ba»llu>),635 
luminosus (Bacterium), 635 
lummosue (ri5n'o),635 
lumntlzen (Saelerium), 739 
lunapensts (Bacillus), 544 
lunapenets (Bacfermm), 544 
lunapensts (Shigella), 544 
lunula (Bacterium), TSO 
lupt (Baetllue), 601 
lupini (Bacillus), 661 
lupini (Phytomyia), 226 
lupim (hhizobium), 224, 226 
lurtdus (Micrococcus), 266 
lustigit (Bacillue), 661, 668, 8(M 
iushgn (Clostridium), 801 
luettgu (Endosporus), 804 
lutea (Cytopbaga), 1013 
lulea (ATeieecrjo), 231, 696 
lutca (Nocardia), 909 
lutca (Sareina), 253 , 287, 200, 291, 292, 
203, 201 

lu(eo*al6ue (Bacillue), 661 
luteola (Aphanolheeo), S71 
luteola (Mocardia), 021 
luieola (Oospora), 024 
luteola (Sarcina), 292 
luUda (Schmtdlea). 871, 874 
Iiiteola (BtreptolArtx), 931 
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luteolum (Bacterium), 681 
luleolus (Actinomyces), 924 
luleolus (Discomyces), 92-t 
iufeofus (iWcPOcoccus), 266 
iuieo-roseus (vlcimomifces), 971 
lutescens (Bacterium), 436, 6St 
lutescens (Flavobacterium), 436 
lutescens (Sarcina), 292 
^ luteliensts (Bacillus), 233, 661 
luieum (Ascobadertum), 647 
luleum (Bnclenntn), 681 
luieum (Baciendtum), 237 
luteum (Mycolacterium), 890 
luteum (Poiyangium), 1027 
luleus (Actinomyces), 909 
luteus (BflciHtis), 661, 690, 748 
luieus (DipJococcus), 281, 694, 696 
luteus (Micrococcus), 43, 237 , 251, 256, 
257, 259, 260, 261, 262, 263, 264, 265, 
266, 267 , 268, 269, 270, 271, 272, 273, 
2TS, 276 , 277 , 278, 2S0 
luieus (Mycococeus), SOI 
luleus (Planococcus), 281, 691 
luteus (Sirej^tococcus), 341 
luleus hguefaciens (Bacillus), 490 
fulcus-ftguc/flciens var tariae (Wicro- 
coccus), 266 

luteus pattescens (i?ac(ttus),661 
luteus putidus (Bacillus), 647 
luleus sporogencs (Bacillus), 74S 
luieus var. tareoe (lUicrococcus), 266 
tutosus (Micrococcus) ,26Q 
lutrae (Sptrochaeia), 1067 
luirae (Sptronema), 1067 
lutrae (Bpiroschaiidinnia), 1067 
lutulentus (Bacillus), 716 
tutzae (BaetKus), 274, 301, 748 
Iwo^ (MoraxcUa), 592 
lycopersici {Bactenum),i17 
lycopersict (Lactobacillus), 358 
lycopersici var. viliatt (Bacterium), 640 
lycopersicum (Phyiobacler), 145 
lydiae (Bacterium), 760 
lymantnae (BactUus), 661 
lymantrioe (BacttJua) (Bacterium), 661 
lymaniriae (Coccobacillus), 661 
lymantnae (Diplococcus), 336 


fymantrtae a (BaciBus), 661 
lymantrioe p (Bacillus), 661 
lymantricola adiposus (Bacillus), 6G{ 
tymantricolfl adiposus (Bacterium), 661 
lymphac vaccinalis (CorynebadeTium) 
401,404 

lympkaticum (Treponema), 1068 
lijmphaiicus (Spirochaeia), 1067 
JjTOpbogranuJomatis (SliyagatranpIJa), 
1116,1117,1118,1119 
lymphogranulomatosis (Ekrlichia), 1116 
lymphophilum (Corynebaeterium), 3S3, 
404 

lympkopkilus (Bacillus), 404 
lysodetkticus (Micrococcus), 266 
hjssae (Cocco-bacterium), 266 
lyssae (Glngea), 1264 
lyssae (il/tcrococcus), 266 
lylieus (Bacillus), 515 


maaset (Mierospira), 202 
maosei (Bpi’rtKum), 202 
mococi (Bpirocfiaeto), 1068 
tnacact (Bpironema), 1068 
macaei (Spiroschaudinnia), 106S 
maecuUochianum (Baclerium), 117 
macerans (Aerobacillus), 721 
macerans (Bacillus), 720, 721, 722 723 
macerans (Zymobactllus), 721 
mflc/arfycontt (Boctertum), 531 
mac/adyeonii (Balmone/lo), 531 


l/actntosMflus, 11, 703 
lacrocyslita, 14 

lacrodenlium (BpirocAaeta), lOJ** 
lacTodmtium (Treponema), ‘ 

lacrodipodidanm (/le/incwyc**)' - 
locrodipodidarum (Nocardia), 9- 
lucrozaonss, 907 , 1000 

-ocrOKimis (fseu*mono«). " ' • 
acrospora 

acrasparus (Acu/ormts),70 
acTOsporus (Baallus), S\5 
acrosporus (Chondrocoecus). IW 
acrospoTus (flfyrococcus), 
actrae (CrislMpjro),105C 
actrae (Spirochaeia), 1050 


1460 



INDEX OF NAMES OF GENERA AND SPECIES maCU-Mall 


maculana (Phagus), 1139 
maculata (Nocardia),913 
maculatum (Corynebaclerium), 404 
maculalus (Actinomyces)* 913 
niaculatus {Bacillus), 4.04, 748 
macutafus (Proactinomj/ces), 913 
macuhcola (Aptanobacter), 639 
viQcuhcola (Bactllas), 639 
maculicola (Bacterium), 639 
maculicola {Phytomonas), 117 
maculicola (Pgeudomonas), 117 
macuticolo var. joponicum {Baclertuin), 
117 

maculicolum {Baclertvm), 117 
macuhjolium - gardeniae (Phytomonas) , 
GG6 

madampensis (Bacillus), 542 
madampinsis (Lankoides), 542 
madampcnsis (Shigella), 540, 642 
maddoJi (Bacillus), 729 
maddort (Bacterium), 729 
madelta (Salmonella) , 528 
madtdus (Bacillus), 661 
madidus (Micrococcus), 260 
madoiii (t/robacillus), 729 
madurae (Aetinomycea), 908, 909 
tnadurae (Clndolhrij), W3 
inadurac (Discomycesl.OOS 
madurae (Nocardia), 909, 909, 960 
madurae (Ootpora), 908 
madurae (Slreptolkrix) , 90S, 915, 924 
maercli (Bacillus), 356 
maggiorae (Pediococcus), 290 
wapsiorai (Bacillus), 661, 803 
majjiorat (Clostridium), 803 
niaggiorai (Bndosporus), 803 
mayna (Cornilta), 787 


maunus anoerobius (Diplococcus), 308 
moynus Itjuc/aciens (Bacillus), 787 


magnusson-koUh (Corynebacterium), 391 
ntoidis (Banllus), 148, 748 
msidis (Fractilinea), 1169 
maidts (A/armor), 1159 
nuudis (Phagus), 1135 
maidis {Pseudomonas), 148, 748 
maidis var. mitis (Fractilinea), 1160 
maidis var. sacchari (Fractilinea), 1159 
maidis var. typicum (Fractilinea), 1159 
major (Baetllus) , 661 
major (Bcggialoa), 992 
major (Gallionella), 632 
major (Leptothrix) , 085 
major (Micrococcus), 267 
major (Phagus), 1133 
major (Siderocapsa), 833 
major (Siderotbece), 835 
majus (TWovulum), 1000 
makrono-Jiliformis (Bacillus), 816 
molobarensts (Boctllus), 714 
malae (Streptobacillus), 836 
moloe (Streptococcus ) , 336 
malalo/actens (Bacillus), 748 
malamona (Kibrio), 205 
malaperti (Streptococcus), 341 
matanae (Bacillus), 661 
malenconi (Actinomyces), 939 
malenconu (Strcptomycea), 939 
malenominatum (Clostridium), 786 
malenomtnalum (Paraplcctrum), 786 
malenominatus (Bacillus), 786 
mall (Bacterium), &10 
mail (Marmor), 1194 
mafiyni (Novillus), 777 
moltgnus (Streptococcus), 341 
mallet (Actinobacillus), 555 
mallei (Bacillus), 555 
mallei (Bacterium), 555 
mallei (Brucella), 555 
mallet (Cladascus), 555 
mallei (Corynebacterium), 555 
mallei (LoeJJUrella), 555 
mallei (Mallcomyccs), 666 
mallet (.Ifycobacterium), 555 
mallet (P/ei^Terflla), 655 
mallet (Selerothrix) , 555 
Malleoraycca, 25, 27, 654 
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malolacticus {Micrococcus), 207 
maltaccarum (Bacillus), 159 
malvauarum (Bacterium), 159 
malcacearum (Phytomonas), 159 
moJrocearum (Pieudomonai), 1S9 
malvaccarum (XantUomonas), 169, 1136 
iwjIraccarHOT var. barbadense (J7ac- 
terium), 17S 

mimmiMis (Baa'iita), 602 
mammilis (Mierocoeetis), 267 
marnmilis bwis (Slrepfococcxis), 267, 3^11 
Mammococeus, 327 
manchuriae (Btc^etlsia), 1085, 10S6 
man/redii (Micrococcus), 267 
manfredu (Slreptocoecus), 207 
manffarjjciu (BaeiUtts), 602 
manfarti/era (Crcnolhnz),0S7 
manffi/erae (Bacillus), 474 
mongiforao (Erwiaia), 474 
manhaltcn (^linoaslla), 514 
mom'Aolws (Bactllus), 170 
fnon»Aolt/s (Dacienum), J70 
moniholit (Pfiytamonas), 170 
m&nihoti's (Xanthomoa&s), 170 
maantlpcremons (Slrepiococcus), 325 
manmlojjocuw (Baetenum), 359 
manmlopceus (l/:clobactllus), 359 
manntiopocus var /crrrtenftis (Caelobaeil- 
lus), 359 

mansfieldii (Oaclerium), 760 
Manlcffacsaea, 853 
mareetcens (Bactllus), 4S0 


Diargjnaas (Marmor), 119$ 
TTUjrginaia (Phytomonas), 118 
marffinata (Pseudomonas), 118 
marffinata (Corona), 292 
marginatum (Bacterium), 118 
mdrginclus (Actinomyces), 971 
marginalus (Micrococcus), 267 
marjonenjw (Bctcjllus), 5S9 
maricolc (Bacillus), 062 
mariense (BaeiHus), 416 
marina (Beggiatoa), S9l, 992 
njanna (Microspira), 205 
marina (Spirochacta), 1052 
marina (Thiothrix), 990 
marinagilit (Vibrio), 703 
marinoJlQi'Us (Vtbria), 703 
marino/ulm (Vibrio), 703 
mnrinoglutinosa (Pscudamonaa), IW 
martno^luD'nosua (AchromobecUr), 107 
marinoh'mosus (delinomyees),97l 
marinopersiea (Pseudomonas), 699 
marinoplscosus (Bacterium), SOS 
marinopraesens (V’j6na),703 
martnorufcrc (iS8rratjaJ, iSi 
marinotypjcum (Flavobaclcrium), 431 
morinoWrosum (FUvobacteriura), <31 
tnarinowlgaris (Vibrio), 703 
martnum (Bacterium), 681 
marinum (Flavobactcrium), 433 
marlnum (ilycobactcrium), 853,684, 5®^ 
SS7 

rrarmum (Spirillum), 205 


marcescens (Salmonella), 4S0 
marccscens (Serratia), 10, 479, 481, 
4S3, m, 4S5 

marchouxi (Spirochaela), 105S 
tnarcAouxi (Spircmema), 105S 
narcAouit (5piroscAaudrnnifl), 105S 
marchouxi (Treponema), 1059 
margaritteum (iSoeterfum), 6S1 
rnarpartrtcua (Bactllus), C62 
nuij'part/acetis (Sircp<ococfU5),341 
margartltaceum (Bacterium), 457 
marginale (Anaplasma), 1100 
marginale (Bacterium), 125 
maripnoiris (Phytomonas), 125 
marginalis (Pseudomonas), 126 


marinus (^/’icrococcui), 267 
ffKzrrnua (rrAn’o), 203, 295 
maripunieeus (Micrococcus), 696 
maria (Flavobactcrium), Sli 
maris-morlui (Chromobacterium), 234 
nwna-wor/uj (ftai-obacterium) 
/erium), 442 

martlimum (Bacterium), 748 
marilimtis (Bacillus), 748 
jnarA-t«/e7d«' (Bacterium), 760 
Marioor, 2163, 1202 
marmorans (Scelus), 1238 
iBarmotae (Spirochaeta), 1068 
moroconum (Sptrochaela), 106 
marseille (SalmoneUa.), $28 
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Gelatm: Liquefied (Burkholder). 

Acid but no gas is produced from 
glucose, sucrose, maltose, lactose, glyc- 
erine, arabinose, xylose, galactose, raf- 
finose and mannitol. 

Slight growth in broth plus 5 per cent 
salt (Burkholder). 

Source : Isolated from stalk rot of field 
corn in California; also from Dtabrotiea 
beetles. 

Habitat . Pathogenic on corn and sugar 
cane. 

Note; Like Pseudomonas desiana. 

01. Pseudomonas bowleslae (Lewis 
and Watson) Donson. {Phylomonas 
boiclesii Lexvis and Watson, Phytopath, 
17, 1927, 611; Baciertuyn bowlesu Elliott, 
Bacterial Plant Pathogens, 1930, 96, 
Dotison, Trans. Brit Mycol Soc , £G, 
1943, 9 ) FromM. L. Boulesia, a generic 
name. 

Bods: 0 5 to 0 7 by 1 2 to 1 6 microns, 
occurring singly, in pairs or in short 
chains. Motile nith bipolar (h^ella. 
Qram-negativo 

Green fluorescent pigment produced in 
culture. 

Gelatin: Liquefled. 

Agar slants- Yelloivish, moist, glisten- 
ing and viscid 

Broth: Uniform turbidity throughout 
Heavy viscous sediment in old cultures 
Milk: Alkaline; coagulation, with a 
slow peptonization. 

Nitrites are produced from nitrates. 
Indole is produced. 

Hydrogen sulfide is produced 
Acid from glucose, maltose and xylose. 
No acid from sucrose. 

Optimum temperature 27‘’C. Maxi- 
mum 37®C. Minimum — 1*0. 

Optimum pH 7 2. pH range 4 5 to 8 6. 
Aerobic. 

Source; Isolated from diseased, water 
soaked spots of bowlesta. 

Habitat: Pathogenic on Doicleaia sep- 
tenlnonalis. 

9o. Pseudomonas lotybl (Sningic) 
Stapp {Phylomonas antybi Sningle, 


Phytopath., tS, 1925, 730; Stapp, in Sor- 
aurer, Handbuch der Pflanzenkrank- 
heiten, S, S Auf , 1928, 291; Baetenum 
inlybt ElUott, Bacterial Plant Pathogens, 
1930, 142.) From Latin, tntibus, endive 

Description from Stapp, Cent f. Bakt., 
IIAbt.,5/, 1935, 232. 

Rods • 0.4 to 0 5 by 1.4 to 2 8 microns. 
Motile with one to several polar flagella 
Gram-native. 

Green fluorescent pigment formed in 
culture. 

Gelatin; Liquefaction. 

Agar colonies: White, glistening, trans- 
parent 

Broth. Turbid with fragile pellicle, 
and good sediment. 

Milk: Coagulated. Casein not pep- 
tomzed. 

Nitrites are produced from nitrates 
with the formation of gas. 

Indole not formed. 

Acid but not gas from arabinose, xylose 
and glucose. No acid from sucrose 

Optimum temperature 23* to 28*C. 
Maximum 40* to 42®C. Minimum 0*0. 

Distinctive character: Differs from 
Pseudomonas ctcAorn in that it liqueflcs 
gelatin and produces nitrites from ni- 
trates. 

Source- Isolated iroza French endive, 
Ciehorium tntybus by Swingle, from C. 
endtva and lettuce, Lacluca satira by 
Stapp. 

Habitat: Pathogenic on endive and let- 
tuce, causing a rot. 

96. Pseudomonas marglsalls (Brown) 
Stevens {Baelenum maryimU Brown, 
Jour Agr. Res., IS, 1918, 3S6, Phylomonas 
mar^tnafis Bergcy et al., Manual, 1st cd , 
1923, 182, Stevens, Plant Disease Fungi, 
New York, 1925, 30 ) From Latin, margo 
(tnargiRts), edge, margin; M.L. mar~ 
gtnalis, on the margin, a character of the 
disease. 

Description from Brown {loc. cit.) and 
Clara (Cornell Agr. Exp. Sta Mem. 159, 
1931, 27). 

Rods: Motile with 1 to 3 polar flagclk-i. 
Gram-negative. 



mega-memb index of names of oeneha and species 


megatherium (Bacillus), C32, 714, 717, 
718, 738, 739, 744, 748, 750, 759, 1130, 
1138 

tnegalherium var, ravenelw (Boct7/us), 748 
megaici (fifcfcettst'a), 1090 
meffau'i var. fiekkeri (Ricketiaia),^ 1090 
megavei var. pijperi (RicfceJfsia), iosg 
JilelancJIaf 5 

melaninogenka (JliafcIIa), 574, 575 
melaninogenicuvi (BacieTium) , 574 
melaninogonicus (Bacteroidcs), 5T4, 575 
mc^aninopCMicus (//ewopAifus), 574 
melanocyela [Nocardia), 956 
tnelanocyclua (jlciinomi/ccs) , 267, 966 
melanocyciua (A7 jcrococcus) , 267, 956 
Rielanocyclus (Streptomyccs), 966 
melanogenea (Bocillus), 468, 469, 470 
rReJanoffenea (iJlrepiococcui), 341 
melanegenea cania (Spirochatla), 1068 
xnelsnogcnum (Acctobactcr), 183 
melanogloaaophorus (Jl/tcrococctw) 207 
mcZanorw«t<4 (Admomyces), 972 
tneJanosporea {NocardiQ)^ 955 
melanosporeua {Aelinomycea), 955 
j»elftnospowu5 (Streptomyccs), 966 
mfitanoaporus (Bacillus), 748 
melcmolicci (SfrepMhnx), 077 
nelanmogenes (Proteus), 490 
Tne?rfcns« (Mtcrococcus), 26? 
meUagridis (Bacillus), 662 
tnelcagridia (Lactobacillus) , 407 
meleagridis (SoIwone{Ja),502, 523 
mcleziloi'orum (Aerobac(er), 456 
melifiava (SaTcina), 292 
roeliloti (Rhizobium), 226 
melilense (Bactenum), 661 
mch'fsnsis (Alcatigenes), 561 
mehlensis (BocrJius), 561 
melitensis (Brucella), 42, 660, 561, 562 


jMc/ifensis var. suis (Brucella), 1)62 
MeJittangium, 1031, 1033 
mellea (Phyiomonas), 130 
mellea (Pseudomonas), 127, 13Q 
melhum (Bacterium), 130 


mcUeua (BactUus), 662 
meUeus grandinis (iJ/tcrdcoccus), 267 
mcftoi (Bartone(Ia), 1108 
melloi (Baemobartonella), llOS 
mctocTiJoro (Pseudomonas), 148, 699 
r?K7ocft7oros (PacciPus), 148 
melochloTus (BacUrium), 699 
iUlocoecus, 235, 312 
«tcWonl?ioe (Bacillus), €62 
mcioTontftoe (Dip(o6ainiJus), 336. 6D0 
mctoionthac (Pu8i/orjnts),694 
tneloJontAae Itguc/ocj'ens (Pacfertam), CSl 
inelo7ont7iae (tgue/actens « (Bacillus), 6S! 
inc7o7onl5ae Itgue/aaVns a, 0 and 7 
(Pact77us), €62 

ineTolont^iae Itguc/actens a, ^ and y (Bae 
ierium), 662 

meldonthae nondiquefacuTis n, an 
-y (Bacillus), 662 

tnelolonlhae nondiqucfaeiens 5 (Bactlh/s) 
662 

melolontftae n&n-h’gue/aciens < (ffaedlus) 


mclonia (Bacillus), 474, 748 
mclonia (Brtcioio), 47i 

melonjs (Pccto6ac^m«in),4r4 

tnelopkagi (Ricktllsia), 3096, 1097 
metophagi (Spirochacta), 1008 
metophihora (PhyU/raonaa), 141 
melophtbora (Pseudomonas), 141 
VKlopkUiorMm (PircteriVfR), 343 
• 74 

231 

'irom 


6acfert«m), 231 
Tnemftranoceww apietkysUnum 


mo6actcri«m), 234 
wicrntranaccwm amtlhysUnnm 
mo6ac<en«m), 234 
mendiranactum amefAj)SOn«« 
mo5aci«rt«m)i 231 
vienAramccus (Bacillus), 662 
memhranaceus amet^ysfmw^ 


(Cht 
JV (Cfii 


(Bacillu 


mtniranaceus amdhv<‘tmus {Bacitn 

232 
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TtuiTshalli (Bacterium), 692 
marshalhi (Alcaligenes), 416, 416 692 
tnaTstliensts (Bacterium), 662 
maTsilliensis (Baetllus), 662 
MaTleUillus, 11, 763 
moTtinezti (Bacillus), 662 
martinezit (Bacterium), 662 
marlyniae (Bacterium), 112 
marlyniae (Phylomonas), 112 
mariyciae (Pseudomonas), 112 
maschekh (Pseudomonas), 14S 
massauah (MicTospira,), 205 
massauah (Spirillum), 205 
massauah (T'tbrto) 205 
massoicah (Spirillum) 205 
masiidis (Pasteurella) 553 
nvulidis gangraenosae ovis (Micrococcus) 
267 

nuMtitidis (fiaetenum), 553 
nHs<t(idi9 (il/»crococc«3), 267, 2S4 . 
majlUtdts (<S(r«p{ococcu9),319 
moatiita (il/terocoecua), 267 
maafWta albua (<?(apAvIoeoeeua), 280 
fnaslilii eonlagiosae (Streptococcus) , 319 


fiialruchoti (Aclinomj/cea), 918 
riatruchoti (Cladolhrix) , 918 
»naJnic?»oa (Nocardia), 918 
^Jruc/ioJi (Oospora), 918 


toaublancu (Pseudomonas), 140 
(Deggialoa), 992 
"wrjma (Butynaarnna), 2SG 
’naximo (Lep(oJrtcfeta), SCO 
»wJrima (Raaffiua#enia),366 
®3xiina (Sarcina), 288 


maxima (Zymosarcina), 286 
moxtffui bwccalta (Leptofhrix),565 
maaumum (Pbagus), 1134 
maximum buecalis (Bacillus) , Z55 
maximus (Bacillus), 366 
tnOTtmus (Streptococcus), 341 
maydis (Bacillus), C81 
maydis (Bacterium), CSl 
mayomonei (Bacillus), 815 
mazet (Methanococcus), 248 
mazun (Bacillus), 748 
mazun (Bacterium), 362 
medanense (Bacterium), 681 
media (Beggiatoa), 992 
media (Spirockaeta), 1075 
media (Spironema), 1075 
Rtecftaorta (Spirockaeta), 1075 
medicagints (Bacillus), 118 
medicaginis (Bacterium), 118 
medicagiois (Cblorogenus), 1161 
medicagmis (Marmor), 1155, 1181 
medicaginis (Phylomonas), 118 
medicaginis (Pseudomonas), 118 
medicaginta var. phaseoUeola (BaC’ 
lerium), 118 

medicaginis var. phaseoUeola (Phyto- 
monas), 118 

medicaginis var phaseoUeola (Pseudo- 
monas), 118 

medicaginis var eolani (Marmor), 1181 
medicaginis var. typicum (Marmor), 1181 
mediospcrus (Bactllue), 748 
medto-fumeacena (BociBua), 748 
medium (Clostridium), 820 
medium (Treponema), 1075 
mcdius (Chondromyces), 1033 
jnedius (Phagua), 1132 
mediua (.Sfap^vlococcus), 701 
megdlosporus (Bacillus), 815 
mcgalosponis (Chondrococcus), 1045 
megatosporus (Ibberillus), 815 
megalosporus (/n/lntWia), 815 
Megalothrix, 9SI 
megaUniim (Bacillus), 714 
megalertam bombycis (Bacillus), 720 
Megatherium, 20, 22 
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metadysenfcricus var. A, 5, C aod 2> 
(Bacillus), 5J4 

metadyscnfcTicus var. A, B, C, and /> 
(Dt/senlsroides), 544 
iRc/o^m {Bacillus), C62 
meiolcaligtnea {AchromobacUr), 414 
mctalcaSigcnes (Alcatigcncs), 414, 4IC 
njc(o?cQfi(jencs (Baelenum), 414 
Metallacter, d, 705, 763 
meCalloities {PseudoTnonaa), 348 
tnctchnikoi'i (Aciinomyces), 972 
motchmkovi (Vibrio), 196 
Melchnihotillm, 11, 763 
meichniloin (Oospora),9^,972 
meieatencua (Jlftcroeoectis), COG 
mclbanica (Mcthanomonna), 179 
fflcMantca (WelAnnosarnaa), 2S7 
mcUiamca (Sareina). 267 
met^oniM (Zymoaarcxna}, 2S7 
met^anicua (Badllus), 179 
meihanigenea {Bacillia), 809 
njefftaafpenea (Ceffobaciilia), S09 
methamt (Bacillus), S09 
Mothanobactcrium, 20, 30, CIS, 646 
Methatioeoceus, 29, 30, 246 
Mcthanomonas, 20, 33, 82, 179 
Methaftosarcinft, 29, 30, 31, 285 
molhyUcum (Bacterium). 643 
methyUeua (Bacillus), 
tneliena (Bacillus), TIC 
melri/is (CaryncbacKrium), 401 
metriCts {Spirochac(a), IOCS 
jrtelsc? 4 nttoJ^* (Wtcwapjro), 100 
melschnihojji (Pacinta), 196 


miixlomiie arpenlmae (Sirepiffiiric), gi$ 
nuchaeVisit (Bacillus), 733 
michli (A'^ciwfiria), 279, 606 
m»cAc(t (Factnia), COl 
michigatieae (Ermnia), S34 
michiganensc (Aptonohader), 301 
oxichiganense (BacUrium), 393 
miebiganonse (CorjTsebacterimn), 3M 
michiganensc (Ptettdontenas), S93 
michiganense var. saprophytienn (Cor- 

yntbiicl £ riu ) n ), Z 0\ 
michiganensis (Phagus), lUO 
tnichiganensh (Phylmonas), 394 
mtcToapeiUa (SlTtp(ococeus), 341 
tnicTG-apoiUa enferilis (SiTcpiococcus} 

m 

Microbacterium, 9, 349, 379, 37i 
mtcrofeufyrtcum (Bacltrium), 590 
AJierococcus, 13, 14, 15, 17, 19, 21, 25, . 

29. 31, 33. 42, 379, 235, 249, 2C0, 26. 

270, m, JCCO, 1223 
i/icroco/cu4, 993 
mieTodeniium (Spirochaela), 3075 
microdentium (Trepooftma), 1071, 10 
iU'erpderma, 76 

tnierojlava (ilicrcmonospcra), 059 
micro/lavus (dchnamsfcca), 9S0, 975 
microflavus (Strcptomycos), 959 
tnicTcgyrala (Spitachatio), 1074 
wi'crejyyrnfQ (5pif0nerna), 1074 
vttcTogyrala (Spiroscl>oudhnia), 1074 
micTogyrala var. gaylordi (Spi^odxieii 
lOOS 

wteragyrnfa var. gayiordi (SpiTontfi 


melschnikcm. (5pjrt(/Hjn), 106 
rnmVena (Nrycardia}, OiO 
mexicana (Salmontlla), SSI 
mcaricamtj (Actinofflyces), 919 
mciicanus (iDtscomyve*), 919 
meyeri (Aclinobacicrtum),927 
hleyenllus, il, 763 
miami (Salmonella), 619 
micans (Cociflus) , 749 
rru’cciCJH'J^ (/ictinomyces),9l6 
micetomac (Oospora), 916 
mtcelomae-argenttnae (I<7ocardja), 918 
fni^^lamaa argentinae e (StrcjJfolSr**), 918 


mtcrogyrata goyUrdi [SpiTOchaclot), 
mterogj/wJ^Mm (irrej»wma),1074 
Micromonospora, 875, 978 
A/icromycr#, 925, 1251 
micrapcTta ( Ac ( tnonigs £ a)i 9 ‘ 
mteropan a (jVocarrfta), 9T0 
micropunctata (Nitrocystis), 76 
miCTortncttHa ( NitToglot < i )> iB 
micros (Streptococcus), 330, Afi 




INDEX OF NA5IES OF GENEttA AND SPECIES memb-meta 


membranaceus amethysUniis I 
234 

membranaceus atnelhyslinua II {Bacillus), 
234 

membranaceus ametkysHnus III {Ba- 
cillus), 234 

membranaceus amethysUnus IV {Ba- 
cillus), 234 

membranaceus amelh^/slinus mobtbs {Ba- 
cillus), 2ZZ 

membranifer (BaciJJus), 612 
membTanoJormia {Achromobaeter), 107 
membranoformia (Pseudomonas), 107 
membronula (Pseudomonas), 699 
memeicnsfs {Micrococcus), 2&I 
mendozae {Gajjkya), 284 
mendosae (Micrococcus), 2S4 
meningib'dis (BaciiJus),6C2,68l 
mentngibdts {CoceobacxUus) , 589 
, meninffUtdis (Dip(ococcus), 297 

meninyttidis {Flaiobaclertum), 490 
mentngibdts (7/emop/tt(uj), 5S9 
meningtbdis (Micrococcus), 297 
meningitidis (Neisseria), 296, 297, 299, 
301 

mentni7i(tdt5 (Btreplococcus), 341 
mening'ttidts aero|7enes {Dactenum), 662 
menin^fitidis ccrebrosptnolis sepltcemtae 
{Hemophilus) , 5S5 

mentn^Kidis purulenlae (Bacillus), 681 
1 meningilis {CtHobaciertum), 369 

I Mentn jococcus, 297 

meningococcus cerebrospinalis (i/icro- 
coccus), 297 

mcphitica (Pseudomonas) , 99 
merdaritis (Streptococcus), 341 
mcrioms (Grahamella), 1110 
mcnsmoidcs (Nitrosogloea), 73 
Mensmopedta, C 

' tnensmopedioides {Baeiertum), GS2 

Men’sta, 235 

^ mcrlangi {Mtcrospironetna), 1001 

mescntcnca (Nocardia),907 
mcsentcrjca (i'seudomonos), 14S 
f mtsenlertcum {Bacterium), 7C0 

metenierieuvi {Mierobacterium), 907 
mcsentcricus (Agarbacteriutn), 629 


mesenlertcus {Bacillus), 595, 709, 711, 
712,741,748,755,760 
mesenlertcus {Proacttnomyces), 907 
mesenlertcus var. Jlavus (Bacillus), 710, 
712 

mesenlertcus aureus (Bacillus), 173, 693 
mesenlertcus corrugalus (Merismopedta), 
258 

mesenlertcus fuscus (Bactllus), 709, 737, 

744 

mesenlertcus fuscus consisiens (Bacillus) , 

745 

mesenUricus fuscus granulatus (Bacillus), 
748 

mesenlertcus hydrolylteus (Bactllus), 710 
mesenlertcus ntger (Bacillus), 711 
mesenlertcus pants viseosi I (Bacillus), 
760 

mesenfencus pants rtscosi U (BaciHiis), 
710 

mesenUricus roseus (Bacillus), 748 
mesentencus ruber (Bactllus), 709, 748 
mesenlertcus rubit^tnosus (BaciBus), 743 
mesenlertcus vulpotus (BociKus), 709, 
741,761 

mesenlertcus utlgatus mucosus (BaciHus), 
748 

mesenterioides (Bacillus), 749 
mesenlerioides (Streptococcus), 346 
tnesenferoides (^scococcus), 346 
mesenteroides (Bacterium), IW 
mesenteroides (Leuconostoc), 262, 263, 
346. 348, 689 

mescnlhertcus (Bacillus), 755 
Meto&actcnum, 9, 762 
metaboticus (Bacillus), 662 
metabotulinum (Ciostridmm), 784 
metacolt (Bacitlus),452 
metacoli (Bacterium), 488 
metacoli (Bsc/icrtcAia), 452 
metacoloides (Bacillus), 452 
mclacolotdes (Esekenekia) , 452 
metadij^uens (Baa'llus), 490 
meladtjjluens (Proleus), 490 
metodysentertea var. A, B, C, and D 
(Shtgella), 514 

metodyseniericus (Castellanus), 514 
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NQumannieHa, 
itavteula {Amyhbnctcr), 771 
nnvtcula (BaciUiis). 771 
tmicula {Baclenttm), 771, 82-1 
rinncMlHTO {Clostridium), 771 
nnviformn (fiaeilliis), 57G, 723 
nnviformts {ItisUUa), 570 
n’dianka {Vibrio), 205 
ncapoli/o/ra {Kscheriekia), 4-17 
neapoliionus (Bacillus), 447 
neapolitanus {Bacterium), i^7 
ncbulosa (Pseudomonas), 101, 600 
nehulosupi (AeJirewiuihaeier), 301 
nebulasus (Bacillus), 101, 5S0, CG 3 , 740, 
SIS 

netwlosus (Bae/cnwmi.COO 
nf6u(o««» (Crypfococcus), 258 
nebulosus (Pro/oeoceus), 25S 
nrbulosus gasolenes (j?aci7/»«), 749 
neeana (Bacilius), 003 
nterodeutalfs (Bact71u»}, 301, 302 
uecrofffnes (Bacillus), 579 
neeroffenea (Spherophorus), 579 
necropfcofa (PaKfurfWc), ^ 
neerophora (Streplothrix), 578, 977 
necrophorum iBaeiertum), 578 
necrophorum (Coryncbacienum), 578 
neerophortis (Aclt/ttf^ni/cea}, 578 
nfcropkorua (Bacillus), 578 
necTophoma (Fusifonnta), 578, 5S3 
necropliorua (Spberophorua), 678, 5S0, 
5S3, 92S 

riecrosans (Closlndiuw), 829 
rifcroseoa (Bacillua), 578 
necroseoa (Slrcpfococciis), 342 
nccTOttcans (Mtcrococcobacdlua), 690 
nfcroiicuj (Bacillua), 570 
nccTOticvs iSphe-ropharus), 579 
necrolicus (Streptococcus), 342 
iieclarophtla (Bacterium), 131 
nectarcphila (Bhylomonas), 134 
nectarophiJa (Pseudomonas), 134 
neddim {>4ctmomifccs),916 
nej^omfceasis (Bacillus), 544 
negombensts (Shiffella), 644 
neigeux (Baciiie), 777 
ncjsseri (Pactnia), 386 


Neisseria, 19, 21, 26, 27, 29, Si, 23, 235 
nelliae (Bacillus), 478 
neiliae (Brvinia), 478 
nenckii (/lcAr0moliac?er),624 
nenckii (Bacterium), $24 
neoeistes (Vibrio), 199 
neoformans (Micrococcus), ^ 
neolropicalis (BoTTclia), I06S 
neoitopxeahs (Spiroehaeta), 1064 
Moifopicalis (Treponema), 1064 
«ep5rj7ieu» (Bacillus), 663 
nepkriUdis (Bacterium), 553, 760, 761 
nephriifdis equi {Sadllus), Bid 
nepkrilidia insterlUiahs (BaetUus), 760 
ncplunium (Fiavobactetium), 432 
ncrttiVa (Pseudomonas), 699 
nerviclarcns (Marmor), 1198 
nesehcMdimenki (Aelirtompccs), S23 
n«c)i«orfimenl7 (CohnUtrepMhris), 028 
neumannt (Bacillus), GSl,7i0 
neurolylieus (Muatulomyees), 1293 
ncurvtomae (Bacillus), 683 
neurelomas (Dacieriurn), $63 
neurolomae (Micrococcus), 268 
twusronico (?kOumannieUc), S34 
«euwW«' (Micrococcus), 26S 
nc«ui» (Spirochaeta), 1059 
nereuxi (Spironema), 1059 
nereuxi (Treponema), 1059 
ncrew«i (iSpiroicAoudmat'a), 1059 


S'cvBkta, 7, 35, 829 
leiP brunsu'iek {Salmonella), 525 
?nfinpf0n (5o/mone(?a), 524 
tcu'porf (SolmoaeKo), 573 

letcportemis (Sahnortella), 513 

uirport V&T. toetbus (SalmoxeUa), Sli 
i7«rsAm, 7, 12, H 
'ftp york (SalmontUa), 822 
exibtlta (Bacillus), 148 
«zt5i/js{Bactm«m),699 

exibdts (Pseudomonas), 148, oav 
exijer (Micrococcus), 606 
tcoifltm (Sflrierium), 682 
tedaieri (Pactnta), 798 
Vcflf/aifrtltas, H, 763 
ietdie* (Actinomyces), 021 
tedfet (Bartonella), HOS 
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micr-miau 


llicTotpomm, 916 

micTOspoTum (Bacterium), 682 

microti (GTahamella) , 1110 

microti (Haemobartonella), 1104 

microti Pennsylvania {Grahatnella), 1110 

mtcrofts (Baciitua), 6S2 • 

microtis {Bacterium), 682 

middlelownit (vleftromobacter), 425 

middletownii {Baclertumy, 425 

Migulanum, 13, 705 

mtfcatoastma (Batmonella), 511 

mildenbergii (Pseudomonas), 95, 146 

Miletensis (streptococcus), 560 

mitii (Baciitus), 749 

milteri (3/tcrosptra), 202 

mitieri (Spinttum), 202 

niUeri (Ptbrio), 202 

miJJerianus (Bacillus), 672 

miKetioe (Bacitlus), 465 

nullctiae (Erisinia), 465 

mittinum (Corynetacterium), 404 

ihma, 595 

mtno (Crtstispiro), 1056 
mineacea (StreptotW), 917 
mineaceus (Hctinomitcee) , 917 
minei (Bpirocftaeta), 1070 
mtnei (Treponema), 1070 
ffimiQeca (Berratia), 484 
miniaceue (BaciKus), 484 
ni»n«aceus (2:rj/fftro6aci»us),484 
numma (Beggiatoa), 933 

minima (Lauterborniota), 859 
mimma (Nocardia), 902 
minima (Spirochaeia), 1054 
minima (rAfocopsa), 845 
minima (Thioploea), 994 
minimum (iVtcro8porum),916 
minimum (BAicoimm), 226 
minimum (rreponema), 1054 
minimum (Trichophyton), 910 
minimus (.lcttnomiyccs),9l6 
minimus (fiaciHus), 663 
mj/iimu# (Micrococcus), 267, 26S, 303 
minimus (Phagm), 1131 
minimus (Broaettnomyces), 902 
•nimus (BtapAj/Iacoecus), 303 

m'«n«o/a(5afmonc«a).629 


minor (Bacillus), 858 

minor (Beggialoa), 993 

min or (Chondromyces), 1039 

minor (CUalridium) , 819 

Dunor (GalUonella), 832 

minor (Hydrogenomonas), 78 

minor (Naumannielta), 834 

minor (Pbagus), 1131 

minor (Rkabdomonas), 854 

minor (Ithodocoecus) , 865 

minor (Rhodorrhagus) , 805 

minor (Rhodosphaera) , 865 

minor (jSiderocyslts), 835 

minor (Siderolhece), 835 

minor (Spirillum), 215 

minor (Sptronema), 215 

minor (Treponema), 216 

minus (Bacterium), 858 

mmU3 (Chromatium), 856, 857,858, 8 >9 

minus (Polyangium), 1027 

minus (RAabdocAromatium), 854 

minus (Spirillum), 215 

minus (Tktodtciyon), 845 

minus (Thiovulum), JOOO 

minus var. muns (Spirillum), 216 

minus var. morsus muris (Spirillum), 215 

mtnuscula (Cellulomonas), 105 

minuscula (Pseudomonas), 105 

minufa (Barctnn), 202 

minuta (Spiroschaudinnia), 1076 

minutaferula (Bacterium), 605 

minuiissitna (Eberlhella) , GO! 

minutissima (Mtcroderma),7Q 

minutissima (Nocardia), 919 

mmutissiina (Oospora), 019 

minulissima (Pseudomonas), 148, 699 

minutissinui (Shigella), ^t}7 

mmutisstma (rftiotAriz), 900 

nunutissiraum (Bacterium), 580, 607, 859 

minutissimum (Chromatium), 858 

mmutissimum (Microsporon), 919 

minutissimum (Sporotrichum), 919 

minutissimus (Actinomyces), 919 

minuUssimus (Bacillus), 663 , 858 

mtnuUssimus (Discomyces), 919 

minutissimus (ilficrococcus), 2CS, 304 

minutissimus (Microsporotdes), 919 
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Naximannislla, S34 
navicula (Amylobactcr), 771 
navicula (Bacillus), 771 
navicula (Baclcnum), 771, 824 
naticMlum. (Closln'dtum), 771 
nai'i/omis (Bacillus), 576, 723 
navifOTims (RhleUa), 676 
n'dianha (rjbrjo), 205 
neapohlana (Escherichia), W 
neapolitanus (Bacillus), 447 
neapolUanus (Boc(erium),447 
nebuloaa (Paeudomonaa), 101, 699 
nebulosum (Achromabacler), 101 
nehulosus (Bacillus), 101, 5S0, 663, 749, 
815 

ne5utou8 (<ffaclcrium),609 
nehulosus (Crypiococcus), 258 
nfbitlosus (Prolococcus), 258 
nehulosus gasolenes (Baallus), 749 
necans (Bacillus), 883 
necro<fanIa^t8 (Bacillus), 361, 362 
necregenes (Bacillus), 570 
necrogenes (Spherophems), 579 
necTophoTQ (PasleureUa), S54 
necrophora (Streptotkrix), 678 , 977 
necrophorum (Bacterum), 578 
necn>phoruni (Corynebactenum), 578 
nccr&pkorus (Acltnomyets), 578 
necTophorus (BactUus), 678 
necrophorus (Fustjormis), 578 , 583 
necrophorus (Spherophorua), 678, 5S0, 
583, 928 

necrasans (dasindiicfn), S20 
necToseos (Bacxilus), 578 
necroseos (Streptococcus) , 342 
necTOlicans (MtcrococcobactUus) , 690 
nccrotjcus (Bocilius), 579 
necTOlicus (Spkeropkorus), 579 
necrolic«s (Slreptococcus), 342 
nectarophtla (Bacienum), 134 
necCaropkila (Phytomonas), 134 
nectarophila (Paoudomonaa), 134 
neddini (Actino7ni/ccs),0l6 
ncpombeiists (Bacillus), 544 
negombensts (Shigella), 544 
neigeux (Bacille), 777 
ncissert (Pacinia), 3S6 


Neisseria, B, 2i, 25, 27, 25, 3(, S3, 295 
neUtae (Bacillus), 478 
tulliae (Brtctnia), 478 
nenckii (Aehromobacler),52i 
nenckii (Bacterium), 624 
neocistes (Vibrio), 199 
neoformans (3!ieTOcoccus),2^ 
neotropicalis (Borrelta), 10(5S 
neolropicalts (Spiroehaeia), 1064 
wotropicalw (Treponma), 1064 
sKp/tnUcus (Bacillus), 663 
nephritidis (Bacterium), SS3, 760, 761 
nephrilidis equ i (Bacillus), 540 
nephrilidis insterlitiahs (Bacillus), 760 
neptunium (Flavobactenum), 432 
ncrttiVa (Pseudomonas), 609 
nerviclarcna (Marraor), 1188 
nesehezadi/nenhi (Aciinmyces), 92S 
neseketaSimenki (Coktitslreplolhriz), 923 
neumannt (Bacillus), 681, 749 
neurolyri'eus (hlusculomyees), 1293 
neurolomae (Baallus), 663 
neurolomae (Badsnvm), 663 
neurolomae (Micrococcus), 268 
ncwtonico (iVou7ncnn.t>?te), 834 
MeuviWff (,S/icr<)coccu»), 26S 
nevettxi (Spirochaeta), 1059 
wmaJi (Spironma), 1059 
nrceuxi (Treponema), 1059 
neveuxti (SptVosc^audtnrtj'a), 1059 


^vev8kla, 7, 35, 829 
new brwnsTi’icfc (Salmonella), 52-5 
veu'ixpfsn (Solmonella), 524 
leicpori (Salmonella), 573 
Mwporlensis (Snlmonelte), 513 
uwpori var. iloi/6K« (Salmonella), 553 
Vewsiia, 7, 12, 14 
7ete ye/rli (SaltnoneUa), 522 
lextlulis (Bacillus), 14S 
itabilis (Bacterium), 699 

(Pseudomonas), 14S, bfJ 
leti/ef (Micrococcus), 006 
ttcolateri (Bacterium), 6S2 
ticolaien (Pacinia), 79S 
heoUaxenUus, 11, 763 
icoUci (AcUnomscer), 921 
^teoUei (Barmella), HOS 
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nico-noca 


nieoKei (ffaemobarfonelJo), llOS 
nicollei {Nocardta), 921 
mcollei (Spirochaeta), 1059 
nicoHei (Spironema), 1050 
nicoHei {Treponema), 1059 
nicomosaicum {Phytorirus), 1104 
nirohanae (Bacillus), 137 
nicoJionae (Brunni'a), 137 
ntcoJianae-fabact (Phytomonai), 639 
nicoh’anum (Bacterium), 682 
ntcoiinobacln {Bacterium), 632 
nicJoinopbagum (Bacienum), 682 
nidoinoiorum (BacJenum), 613 
nijer (i4clinomj/e€s),069 
nijer (Baciijus), 711 
niget (Micrococcus), 247 
ntjra (iVocardio), 921 
nigra {Slreptolhrix), 921, 934. 969, 
Wffrescena (BacilJus), 749 
RJfreicens (if/icroeoceus), 268 
Wtfrtacena (^rtffrococcu5),263 
sjgresceng (Sorangium), 1024 
’»jfrican« (XcKnomyces), 972 
ntjfteana (Bacillus), 749 
nignfaclena (Pseudomonas), 109 
nigrtfitant (AcUnomycps), 972 
ntJ^vicans (Bacillus), 711 
*'gnfieaQa (Clostridium), 802 
(Oospora), 972 
Aiflrocoecus, 10 


"ijro/aeiens (Micrococcus), 268 
njffroniaculans (Bacienum), 168 
nigromaculan, {Phylomonaa), 168 
«'gromaculan5 (Xanthomonas), 168 
’"grum (Catenabacierium), 368 
'griim (Sorangium), 1024 
(Spirillum), 217 

"If (dcbromobacler), 425, 692 
(Erro),1251 

mloete {Salmonella), 525 

«»"«prc*,ural., (Bncinta), 472 

^^^^'Valomoii {Qrahamella}, 11 
";<>«•» iBocleroidea), 367 
•0*11 (Bubailerium), 367 
^^“^^t«*»a), 1001 

1091 

n* (Baallut), C63 


nitens {Bacterium), 682 
jiitidus (Artbromitus), 1003 
nittdus (Bacillus), 749 
nitidus (J/tcrococcus), 269 
nitn (Bacillus), 749 
mtn^ans (Aehromobacter), 76 
mfrt^ans (Bacillus), 76 
ntlrt^ans (Bacterium), 76 
nttnficans (ilteroeoccus), 269 
Nitrobacter, 9, 17, 20, 26, 29, 31, 74, 
837 

mtrobaeter (Bacillus), 74 
mtrobacler (Bacterium), 74 
nitrobacter (fiilrobaeterium), 74 
Nitrobactenum, 74 
Nitroiystis, 75 
nttrogenes (Actinomyces) , 972 
niirogenes (Bacillus), 436 
Nitrogloea, 75 • 

Nitromonas, 8, 9, 70, 74 
NilroMKJOccus, 29, 31, 71 
Nitrosocystis, 72, 73 
Nitrosogloea, 73 

Kitrosomonas, 17, 20, 25, 20, 31, 70, 71, 
72, 73 

nitrosomonas (Baclertum), 70 

Kitrosospira, 69, 71, 72 

nxtrosus (Micrococcus), 71 

nitrosus (Kitrosococcus), 60, 71 

nitrOTOrum (Acbromobacter), 423 

mtroiorum (Bacterium), 425 

nitraxus (Bacillus), 749 

ntcalis (A/tcrococcus), 2C9 

nitalts (Pseudomonas), 148 

niieo (Actinomyces), 972 

nit-ca (Beyyiotoal, 9S9 

nii.ca (Beplo/ncbio), 9S9 

nit'ca (Barctna), 293 

moea (BympAyotArii), 9S9 

mvca (Thiothrix), 989, 995 

nnea var terticillata (rbiot/irii), 9S0 

niteus (iWicrocoecus), 260 

nitosum iBactenum), 777 

nobiliS (Bacillus), 750 

nocardi (Bacterium), 895 

nocardt (Salmonella), 532 

noeardio (Streptococcus), 319 
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Nocardia, 9, 852, 517, 925, 557, 974 
nocardii {Aclinomijcei), 8D5 
nocardii {Sireptothrix), S95 
nociiiuca {Sarcina), G37 
nocluarii iEscherichia), 4% 
nocfuarufft (BncUlus), 401 
nociaaruin (prolcus), 401 
Nodo/oUum, 15, 17, 831 
nodosa (Lsptoapira), 1077 
norfoso {Spirochacln), 1076 
nodosu?fi iBat(eriurn), 404 
nodosum {CanjnebaeUrmm), 401 
norfosum {Rhitohiun), 223 
nodosum (Treponema), 1077 
nodosus (AcUnomycea), 533, 917, 1074 
norfojua (Fuaiformia), 5S3, 917 
nodosus parvut (Bacillus), 401 
ncelleri (Spiroekneta), lOuS 
Noguchia, 532 

nojucAtt (ffp<rjAyro:o»jn), llOl, 1113 
noffueAu' (Spiroehaeia), 103S 
noyuchii (Treponema), 1003 
R9ms4 GS3 

nomoe (BacUrtum), 033 
nomae (SlTeptococcua),3i2 
non(^]Qslaf(eus (Aelinoniyees), 072 
nondiaataUcua (DaeiUua), 733, 731 
nonfermentans (Bactlhis), 787, 826 
nonfermenlana (Micrococcus), 269 
non-hemolylicus /, II aad III (Strepto^ 
coccus), 342 

nonliquejacitns (Amt/hbacler), 771, 834 
non-ltquefaciens (CladotKnx), 9S3 
non Itquefaaens (Clostridium), 819 
non hquefactens (Moraxella), 592 
non-7»?«c/aciens (Pseudomonas}, OS 
nonpcntosus (Bacillus), 772, S24 
non pyogenes (Staphylococcus), 282 
nonum (Plecirtdtum), 703, S26 
nordhafcn (Vtbno), 19S 
nomandi (Spirochaeta), 106S 
normandi var carikaginensis (JSpf^'O- 
chaeta), lOOS 

nosocomiale (Treponema), 103S 
nosocomtalts (Sptrockasla), 303S 
rtoJAnoffcli (Closlriditijn), S2l 
notus (Vtino), 703 


novacaesareao (Streptomycea). 95i 
navcllus (TMobaciHua), 79 
Nooillus, a, 753 
novum (Pleclridium), 750 
aotrus (Baet'Hus), 750 
novgi (Dasillus), 777 
novyi (Borrdia), lOSi 
fwyi (Caeospira), 1001 
novyi (Clostridium), 777, 824 
notyt (Spiroehaeia), 1061 
novyi (Spiremema), 1051 
novyi (jSpirijjcAaudinaja), 1061 
novyi (Treponema), 1061 
nopyi Type A (Closlridium), 777 
novyi Typo B (C/oifndiwm), 773 
nopyi Typo C {Wos/rjifjtiw), 778 
nu&iVe (Chromohaclerium), 404 
flu6i7ii (Micrococcus), 269 
nwijlum {fladeriunt), 404, 405 
nii6j7uffj (Corynebaclerium), 404 
(riapotocier^um), 401 
nu5j7um var. nanum (Coryneiaetirim), 
403 

(Bacillus), 404 

Qucleatum (Fuaobactcrium), 683 
nuetealus (Fusj/onnij),6S2 
nuclei (Mieroeoceui), 269 
auclcophagus (Corj’ococcus), 1121 
nucleophyllus (Saeillus), 639 
nyborg (SatmoneUa), 623 

oahu (Salmonelttt), 632 
obermeisri (CtrcosptVa), 1050 
obermeieri (Spirillum), 1059 
obermeieri (Spiroehaeia), 1059 
obermeieri (Spirorte»ta), 1059 
ofremejVrj {iSpiVoJcAaudianw), 1059 
obermeieri (Treponema), 10^ 
oblongum (Baclerium), 6S2 
oUonyu) (Baei'Kai), 6S2, 730 
ofrIonfftM (WicnJcecctw),6S2 
obscoenus (Mieroeoecus), 269 
obscura (Pseudomonas), 699 
oiafi (Bubaeterium), 367 
obtusa (Holospora), 1122 
obiusa (Spiroehaeia), 106S 
oWiwa (5pt>wcb3udjnn«o), lUW 
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nico-noca 


nicolUi (IlaemobaTtonBlla), 1103 
ntcoHev {A'ocardia), 021 
nicoUei {Sptrochaelai^ 1059 
ntcoilei ISpironema)^ Jft59 
nicolhi (Treponema), 1059 
ntcojnosaicum (Phyianrus), 1164 
mcotianoe (Bacillus), 137 
mcotianae (Erwinia), 137 
nsco(^anfle'^a6aci (PAi/£ofnona«)> 629 
m’cofianuTji (Baclenun), 682 
nxcotinobacter (Bac<<rium), 682 
nictoinophagum (BacUnum), 682 
nicloinoiorutn (Baclerium), G13 
niQer (Actinomyces), 069 
niger (Ba«Uus),7U 
nigef (Micrococcus), 247 
nigro (^'oeard^a), 921 
ntpro (Slreplolhrtx), 921, 934, 960, 
nigrescens (Bacillus), 749 
BJffreJcena (Micrococcus) , 26S 
ntgrctcene (Ntgrocotfusi, 26S 
nlgrescens (Sorsnsiura), 1024 
nrpmanj (Actinomyces), 972 
nt|7rlMn$ (Bacillus), 749 
nigrifaciens (Peeudamonsa}, ICO 
nigrtfieans iActinomyeei), 972 
ntgrificans (BaoHur), 711 
mgnficftns (Clostndium), 802 
nigri^cons (Oospora), 972 
Nigrococeus, 10 

nigrojaciena (Micrococcus), 26S 
ntffromaculans (Baclerium), 168 
jugromaculans (PAi/(omona»), 168 
nifiromaculans (Xanthomonas), 168 
nigrum (Calenabaclenum), 368 
nigrum (Sorangium), 1024 
fiigrum (SpinfluTnl.Ol? 
ny»6rljui (Achromohacter), 425, 692 
luU <,ErtQ),125l 
niloese {Salmonella}, 525 
ntmipressurahs (Emctnxa), 472 
«ino* lohl-yaXomoci (Grahamella), 1110 
niosti (Daclerotdes) , 367 
mosit (Eubacteriwn), 367 
ntpponica (Ricletisia), 1091 
mpponica (Bieiellsoidet), 1091 
ntlrn* (Bociflu*), 6G3 


nilens (Baclerium), 6S2 
Aitidus (ArlhromUua), 1003 
ntltdus (Bacillus), 749 
ntltdus (Mtcroeoesvs), 269 
n»Iri (BaeiJlus), 749 
nitrificans (Aehromob/icler), 76 
mtnfieatts (Bacillus), 76 
nitnficaM {Sacfertum), 76 
nttnjtcans (iftcrococcui), 269 
Xitrobacter, 9, 17, 20, 26, 29, 31, 74, 
837 

nitrobacler (Bacillus), 74 
mlroAaclcr (Bacterium), 74 
nitriAiacler (Nitrobaclenum), 74 
jVttroioclerium, 74 
NHrocystia, 75 
ntlrogencr (Acfinomyces), 072 
ntlro^enes (Barinua), 426 
jVitrojIocQ, 76 » 

l^ttromonas, 8, 9, 70, 74 
Njtrosococcus, 29, 31, Tl 
Nitrosocystia, 72, 73 
KHrosogloea, 73 

Kitroaomonaa, 17, 20, 2o, 29, 31, 70, 71, 
72. 73 

mirosomonas (Bac(«ri«m), 70 
Nitrosospira, 69,71, 72 
mtroius (J/tcrococcus), 71 
nilrosua (Nilrosococcus), 69, 71 
nilroiorum (Achromobacter), 425 
ni<rotonim (Bacterium), 425 
nilroxus (Bactflas), 749 
Riralia (iXicrccoccus), 269 
Httolts (Pseudomonas), 148 
nnea (Actinomyces), 972 
ntieo (BeffpiQloa), 9S9 
Rtica (Leplolrtchia), 989 
ni«o (Sarcina), 293 
nivea (Sj|RiphT;otftTtx), 0S9 
nivca (Thiothrixl, 989, 995 
ni«o var rertjcW/olo (Tlnothnx), 9S9 
niieus (Micrococcus), 2C9 
niioaum (Bac/er;fm), 777 
fio&iXts (Boallua), 750 
nocordi (Bacterium), S95 
noeardt (Salmonella), 532 
ftacardia (Streptococcus), 319 
1473 
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JIANUAL OF DETERMINATIVE BACTERIOLOGY 


Green fluorescent pigment produced in 
culture. 

Gelatin: Liquefaction. 

Agar colonies: Cream-colored to yel- 
lowish. 

Broth: Turbid, with pellicle. 

Milk' Alkaline. Soft curd at times. 

Nitrites are produced from nitrates. 
Not produced (Clara, he. cjI.) 

Indole not produced. 

No HjS produced. 

Acid but not gas from glucose, ^lac- 
tose, fructose, mannose, arabinose, xylose, 
rharanose, mannitol and glycerol. Al- 
kali from salts of acetic, citric, malic, 
formic, lactic, succinic and tartaric acid- 
Sucrose, maltose, lactose, raffinose and 
salicin not fermented (Clara, foe. ciL). 

Starch hydrolysis feeble. None (Clara, 
loc. ctf.). 

Optimum temperature 25® to 2C®C. 
hlaximum 38®C. Minimum 0*C. 

Aerobic 

Source: Isolated from marginal lesion 
on lettuce from Kansas. 

Habitat: Pathogenic on lettuce and 
related plants 

€7. Pseudomonas setarlae (Okabe) 
comb. nov. (Bacterium seiartae Okabe, 
Jour. Soc. Trop. Agr. Formosa, 6, 1934, 
63; Pkylomonas setariae Burkholder, in 
Bcrgey, Manual, 5th ed., 1939, 183.) 
From L. seta, bristle; -arius, like; M. L. 
Selarta, a generic name. 

Hods : 0.4 to 0 8 by 1.8 to 4.4 microns. 
Motile with a polar, seldom bipolar, flagel- 
lum. Gram-negative. 

Yellowish water-soluble pigment pro- 
duced in culture. 

Gelatin: Slow liquefaction. 

Beef-extract agar colonies' Circular, 
white, opalescent, smooth, glistening. 

Broth: Turbid after 18 hours. Pel- 
licle. 

Milk: Alkaline; clears. 

Nitrites are produced from nitrates. 

Indole IS produced. 

No lIjS produced. 

Acid but not gas from glucose, galac- 


tose and glycerol. No acid from lactose, 
maltose or sucrose. 

Starch: Feeble hydrolysis. 

Grows in 3 per cent salt. 

Optimum temperature 31® to 34®C. 
Maximum 42®C. 

Aerobic, 

Source : Isolated from brown stripe of 
Italian millet. 

Habitat: Pathogenic on Italian millet, 
Selaria ilalica. 

98. Pseudomonas polycolor Clara. 
(Clara, Phytopatb,, SO, 1930, 704; Phyto- 
monos jiolyeolor Clara, ibid., Baclemm 
polycolor Burgwitr, Phytopathogenic 
Bacteria, Leningrad, 1935, 148.) From 
Gr. poly, many; L. color, color. 

Note: Delacroix (C!omp, rend. Acad. 
Sci., Paris, 1S7, 1903, 454) describes 
Bacillus acrogenosus os being a tobacco 
pathogen. The organism described by 
Delacroix might be the same as Pseudo- 
monas polycolor. Braun and Elrod 
(Jour. Bad., 4S, 1942, 40) arc of the 
opinion that Clara’s pathogen is Pseudo- 
monas aeruginosa. 

Description taken from Clara (Cornell 
Agr. Exp. Sta. Mem. 169, 1934, 28). 

Bods: 0.75 to 1.2 by 1.05 to 3.0 microns. 
Motile with I or 2 polar flagella. Gram- 
negative. 

Green fluorescent pigment produced in 
culture. 

Gelatin: Liquefaction. 

Beef-extract agar colonies; Grayish- 
white, circular, raised, thin transparent 
margins. 

Broth: Turbid in 36 hours with thin 
pellicle. 

Milk: Alkaline; no curd. 

Nitrites not produced from nitrates 

Indole not produced. 

No HtS produced. 

Lipolytic (Starr and Burkholder, Pby- 
topath.,5.3, 1942, COl). 

Acid but not gas from glucose, galac- 
tose, fructose, mannose, arabinose, xy- 
lose, mannitol and glycerol. Alkaline 
reaction from salts of acetic, citric, malic, 



oblusujtl (Tt 0^ 

I«s 

H=sSs 

“iracea 

‘’'^'■=a«,.72r»-aa), 175, 5^ 
»*««»„ (Sr®""-""'), 175 
oc^rafeaj Wc/ia« 1630 

«*a„„, 175 

”tk«ceua 

253 

aelroleaeo 

/aS”*’"”''’ '« 

S”"«M),972 

703 

»'W.aaa. 260 

no ^ 263 

6®oIogcnitaJe /f-i, 

?”“7'S 003 

(*“*"«»), 363 

(eZIry - 739 

»<fcr,/„(),,, ««=w),269 ’ 

»*Xa (nS«5"“")r072 
601 

frforu, 601 


''■^‘u-onjel 


*475 


oc 

&f V- ' STS 

“SV”; 782, 8,5 
“*"'»'■» 6a».jarfra COO 

oedema,, /®'’“71w) 70 , 

oedema,, ,Z ™°P’»ha IBaJu . ' *76 

«keanoi„i,®'j'?'»Mrw),577 

0leBiilctr'"“"‘^-*57 

^Vactorius /» ®!'‘^®®onas) g.: 

•"■SSf wSSr"'- 703 

^flocaiepClZ (B''',''°"'»>r072 

J72 ' “’“'’Wwwci „ 

•disoieophum ,„ “ ‘‘ 623, 

edeeacea, uJ^^^°^octer) 75 

,rSS5^;:.., 


omel-oste 


INDEX OP NAMES OP GENERA AND SPECIES 


omchanskii (Clostridium), SOS, 809 
omelianskii l^rethanobacterium), 645, 
646, 795, 820 
Omebanskill]i£, JJ, 703 
omntvorus (Bacj7(u3), 470 
onarimon (Salmonella), 619 
oncidii (Bacillus), 040 
oncidit (Bacteriumf), 640 
oncidh (Phjtomonasf), 640 
onderstepoort (Salmonella), 528 
onlanom (Bacillus), 760 
ontarioni (Bacterium), 750, 769 
ooDenss (Bacillus), 750 
ooifenes Jluoreacens a (Bacilltis), 160 
oogenes Jluorescens p (Bacillus), 147 
oogenes Jluorescens y (Bacillus), 149 
oogenes fiuoTcscens S (Bacillus), 149 
oogenes ^tiorcscens « (Bacillus), 149 
oogenes hydrosulfureus a (Bacillus}, 750 
oogenes hydrosulfureus p (Baciltusi}, 147 
oogenes kydrosulfureus y (Bacillus), 672 
oogenes hydrosulfureus S (Bacillus), 148, 
063 

oogenes hydrosulfureus < (5acj71us), 663 
oogenes hydrosulfureus » (BaciWaa), 663 
oogenes hydrosulfureus k (Bacillus), 654 
oogenes hydrosulfureus v (Bacillus), 653 
oogenes hydrosulfureus t (Bacillus), 
659 

oogenes (Pseiedomonas), 14S 
ooncrj70stKS (Bacillus), 6G4 
opaca (Nocardia), 897 
opacum (Mycobacisrtum), S97 
opacum (Ntlrobacier), 76 
opacus (Bacillus), 750 
opaews (ProactinomycesJ , SOT, S9S 
opacus (Streptococcus), 342 
opalantUa (Lcuconostoc), 346 
opalescens (Micrococcus), 252, 270 
Ophidomonas, 6, S50 
Ophiocystia, 14, 1017 
opossum (Barlonella), I1C8 
opossum (ffaemobartonella), llOS 
opporiunus (Streptococcus), 342 
orae (Annulus), 1155, 1212, 1213 
orae 750 

orae (Tradus), 1213 
orangea (Sarctna), 293 


orangtea (Nocardia), 976 
orangica 976 

orangico~niger (Actinomyces), 972 
orangicus (Ae(momycea), 972 
orangium (Chromohacterium), 694 
oranicn6ur<j (Saimone/fa), 510 
oraatm6ur^<!ngts (Salmonella), 510 
orhieularis (Micrococcus), 270 
orbicularis flatus (Micrococcus), 270 
otbJcuiata (Neisseria), 300 
or5£caia(u8 (Wtcrococcus), 270 
orbiculus (Diptocoecus), 300 
ofeAriwujn (Bacterium), 682 
orchiticus (Bacillus), 6S3 
oTckiitdis (Flovobaeterium), 65(5 
Oregon (Salmonella), 613 
OTeTiburgii (Bacillus), 363 
OTienlale (BaeiUus),Z52 
orienlalis (Demacentroxenus), 1090 
oricntalis (Nanus), 1206 
onentalis (Bickettsta), 1059, 1090 
oricnla/j'» (Salmonella), 528 
enenSah's var. schiifneri (RieUltsia), 
1090 

orienlum (/*rc>pi'oni5ac(er(«m), 379 
orion (Salmonella), 524 
orleaoeose (Bacterium), 187, 693 
orleanensis (Vlvina), 693 
orntlhopi (Bacillus), 224 
ornitbosis (ifiyagaw-anella), 1117. BIS, 
1119 

orpheus (Bacillus), 724 
orlhobutylieus (Bacillus), 771, S2i 
ortkodonlci (Spiroehacla), 1075 
orthodonlum (Treponema), 1075 
orysae (Bacterium), IBS 
oryaae (FractiHnea), 1160 
oryzae (Marinor), 1160 

oryeae (Phytomonas), 163 
orysae (Pseudomonas), 168 
oryaae (Xanthoroona3),168 

Oedllatoria, OSS, 991, 1007 
OsciUospira, 1004 
Oslo (Salmonella), 511 

ostowtiilM b«i=torun (BmlM, 
77S 

mkaphaim (Baclerliim), CS3 
I47e 
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ostr-pall 


oalreae [Crislispira), 1056 
oslreae [Sjunllum) , 217 
otlreae (Spirochaeta), 1056 
osfrei (Baci/tus), 632 
ostrei {Salmonella}, 532 
otilidis aporogenes pulrificua (Bacillva}, 
815 

otncolare {Bacillus), S15 
oincolare {Endosporua), 815 
oitolcnghii (Bactllus), 803 
ollolenghii ICloslrtdium), S03 
ottolengyiii [Endasporus), SOI 
ovalsre (Clostridium), 796 
ovofaris {Pltclndimn), 796 
Oi-ole (Bacterium), 441, 683 
oialc {Flavoiaeterium), 4il 
ovale (Saecharobacterium), 623 
oifllis {Bacillus), 07, HI, 6S3 
oialis {Dacierium) , HI 
ovolts (-IficroeoccHS), 270, 323, 326 
walls (PseMiloTnonas), 97, 600 
oi’olj* {Streptococcus), 32o 
ovaijsporus (Myvococcus), 1043. lOtl 
ovaia (Parieure//<t), 372 
oiatum (Boctenum), 633 
ovcfum {Pankistophgion) , 251 
ovBlus (Bactcroide^), 672, 577 
ocalus iMicrococeus), 254 
ovatus ininuhssmus (Bactllui), CS3 
ovatua rnjnK/js«»/7iue {BacltTiximl , 
633 

m (Picudoniouas), 149 

ovicola {Patudomonas), 149 

ovn/ome {Bacicnum), 353 

ot»/ortms (Baderojdesl, 353 

oiiformta {CoccobaciUua), 353 

oiiua (EftrltcAia), 1097 

m-ma (UieXeltaia), J097 

OTina {Spirachaeia) , 1008 

oTina (Spiroechaudinmal, 106S 

omnufa (Bacterium), 654 

oviaum {Treponema), lOOS 

avis {Corynebaclenum), C2, 3S9, C91 

OV13 (CpeTjthrozoon), 1112 

OTIS (HemopliiJuj), 5S0 

CHS (tisfercBo), 409 

ovjs (.Utcrocofcuj), 267 

orw (SpiriBum), I06S 


<ma (Spiroehaela), IOCS 
ows (/Spironema), 106S 
ovia (Sireptocoeeus) , 342 
ovis (Tortor), 1278 
<w?* (Treponema), lOOS 
ovtsepltca {Pasteurella), 554 
ovitoxieua {Bacillus), 790 
ootlaxteus (Cloiiridium) , 790, 826 
oittoxicus (tt'elchta), 79D 
ovaaelhfflicua {Bacillus), 720 
oralalieus {Bacillus), 714, 750 
oxalifcrum (Achromattum), 996, 907, 
098, 999 

oxydans (Acetobacter), 184 
axgdans (Bacillus), 182, 184 
oxydans {Bacterium), 184 
oxygenes {Bacienum), 514 
ozygenct (Elterlhella), 644 
oxygenes {Shigella), 544 
oxylacUeus (Bacillus), C64, 750 
oxyladtcus (Bocterium), 750 
oxgphtla {Elerthclla) , 534 
oxyphitum (Bacterium), 534 
ozytocum (Aerpimeter), 456 
oxylocum (Bacterium), 45C 
oxytocus (BaciBus), 456 
oxyloeua {Escherichia), 456 
oxytocus jwrntctosus (BactBus), 456 
oxytocus permctosus (Boricnim}, 458 
azcKiuze (BociBus), 459, CSS 
ozacnae (Badcnttm), 459 
ozaenae (Klehsiella), 459 
Qzenae (Eticapsulata), 459 

pa6u{i (Bocritus), T93 
P<t6u(i <P(ocn»no5ac£erium), 693 
jwAuU aeidv If vBonBusl, 356, 693 
pabuliactdi {Lactohaallus), 356 
packelabrac {Crtstiipira), 1056 
pjcbyrhizi (Jlarmor), 11^ 

Pacinia, 192, 349, 763 
jWfflKiRM (BqciBhs), 65C, 8(M 
pagtiann {Ctoslndium), SOI 
poi^Iianit (Endosporus), S04 
paleopncumoniae (Diplococcus), 309 
pollens {Bacterium), CS3 
pallens (Alierococcus), 270 
pollens (Streptococcus), 342 
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para-para 


(BoctUw), 779, 7S0 

para6oiuItnu8 6 otj 8 {Cj(?sirt<i»KWi), 77 
jvflrabutyricuj {Bacillus), 813, 810 
pafoalrmorui {Slreptccoccui), 347 
paro-cocyutttJvs (Bacti{its),532 
‘para«jagulans (BafraaneHa), 532 
ParaclosUr, 7, 705 
paracoh {Bacterium), 460 
Paracolobactrum, 460, 461, 4S9 
porcKoIon (BoctlJm), 400 
para-calort {Salmonella), 460 
paradiffluens {Bacillus), 491 
paradtjSluens {Proleus), 491 
paradoxa {Esckerichia), 453 
paradoxus (Bociflus), 683 
paradoxus (Bocterjum), 683 
paroclozus (Co^bacirHus}, 453 
paradi/senleriae (Bacillus), 537, 538 
pcrodysenCeriae {Bactenuml, 637 
paradyscnlsriaA 637 

paradyseoUiiae (SbigclU) 537, 53S, 
639. MO, M3 

paradgsentenas Type Manchtsler {Ski' 
yeHs), 539 

paradysentenae (Type Newcastle) (Sh»* 
Sellft). 536 

paradysenfen'ae var, eonrvet (B/{»yeBa), 
MO 

paradysentenae X {Bacillus), 636 
paraenterica (Bn<ercfd<e),452 
poraenterica {Escherichia), 453 
paraentencua (BaetBua), 453 
paraextb’a (Bact'Hua), 853 
parafinae {Micrococcus), 270 
paraf&nae (Nocardia), 901 
para^nae (Prooctinomycee), flOl 
pQTO-pruent^fi (Boc>{{uj),45i 
parogruenlhah {Escherichia), 451 
paroytioyensu (Proocfjnamiices), 923 
parainRuenieo (IIcmophiluB), 5S5, 6S5 
paralacJtCMi (Slreptococcus), 324. 
parol/<fo (Aphanolfuce), 872 
paroB<{a (PedjexhJons), 872 
p&Talkliun (Pclodictyon), 672 
paralUlus {Bacillus), COl 
paraluie {Spirochceta), 1073 
parofuie-cuntetiit (SpirocAieto), 1073 


poraJyttca {Klebsiella), 450 
paroluUcans {Bacillus), 405 
paralyticans {Corynebaclerium), 405 
parameeii (ifilltrina), 1122 
paramel>/enai8 (BruceBa), 663 
parofnelilentts (Micrococcus), 563 
paramorpami (Proleus), 491 
parooxi/locum (Aerobacler), 456 
para-perlussta (BactBus), 587 
i*o/a;^cc<rtjnv, 7, 33, 763 
paraputriBeum (Clostridium), 793 
parapulrificum (Pleclridium), 793 
parapuin^cuc (BoctBuf), 703 
parapu(r 2 ,^u« (TtsetertBus), 793 
porapuki^us coU (Baallus), 793 
parasarcophyiematos {Bacillus), 775 
parastlica (Leptolhriz), 366 
parasilicum lBaetertum),%6 
paraaiUcum (Polyaogium), 1032 
Paroapintlum, 9 
parasporpsenes (Bocj’Bua), 7S4 
parasporogCBea (Clostridium), 781 
paraauiS IBrvctllo), 563 
paratuborculoeis (Klycobacterium), 6S1 
parflfppAr (BociBw), 501 
paratyphi (Bocfertum), 501 
paratyphi (Salmonella), 495, 501 
paratyphi oiortus ovts (Ba«B««), 506 
paratyphi olcaBjenej (fiactBus), 501 
poro^ypA* olm (BaetBu5),S33 
paraiyphi A {Salmonella), 493, SOI 
poraJsfljfti B iSalmonella}, 493, 501 
parafypAt C (BalmaneBa), 493, 507 
paratyphi Typus A {Bacietium), 501 
paratyphi, Typus B (Bocfertam), 601 
paxatyphisuvi A {Bactenum), 501 
paratyphosum B (Bacterium), 501 
poratyphosua (BaciBw), 601 
paratyphosus A {Bacillus), 501 
paratypftosus B {Dacillua), 601, £09 
paratyphosua p, (BaciBus), 507 
P> s^ pkosus8, Artansaa type (BociBua), 

paratyphosus B, Binns type (BaetBw). 

503 

paroJypftosKi B, Mutton type {Baallus) 
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OF GENERA AND SPECIES 


paratyphosus B, Newport type (Bacillus) 
513 

paralyphosm B, Reading type (BactUus 1 
504 

pa^^pliosus B, Stanley type (fidciilws), 

paralyphosus C (Bacillus), 507, 500 
paralyphosus C (SalmoneUa), 507, 500 
paraviscosum (Bacterium), 683 
parcjjermentans (Laclobaclerium), 364 
parken (Borrclia), 1064 
parkeri (’5pi>oc^ae<a), 1064 
parofiiidis (Micrococcus), 270 
parotilidis (SpiVocAacto), 1074 
parlum (Clostridium), 821 
parca (Corntlia), 822 
parva (Micromonoapora), 979 
parva OVecardJo), 939 
parvula (Crisitspira), 1036 
patvula (V'eillonolla), 303, 303, 304 
parvula var. branharnit (Veillonella), 
303 

parvula var. minima (Vcillonella), 303 
parvula vat. tkomsonii (Veillondla), 303 
parvulum (Baetenum), 642 
parvulum (Corynebaclerium), 40^5 
parvulus (Micrococcus), 302 
panmlug (Staphylococcus), 302, 34S 
parvulus (Streptococcus), 331, 343 
parvulus (Slreplostaphylococcus), 345 
parvulus non hquefartens (Streptococcus), 
S3I 

parvum {BaclsnuTfi), 822 
poryum (Corynebaclertum), 3SS, 405 
parvum {EubacCenum) , 36S 
parvum (Sptrilltiml, 203, 701 
parvum (Spirochaela) , 1075 
parvum (Treponema), 1075 
parvum infectiasum (Corynebaclertum), 
405 

parvus (Actinomyces), 939 
parvus (Bacillus), 544, 712 
parvus (Jodococcus), 270, 095 
parvus (Micrococcus), 270 
parvus (Phagus^, 1131 
parvus (Rhodovtbno) , 803 
parvus (Streptomyecs), 959 


parvus (Vibrio), 203 
parvus liQueJaciens (Bacillus), 404 
parvus ovatus (BaaUus),5.iS 
passeti (Staphylococcus), 250 
pa-?siflorae (Marmor), il93 * 
passijtorae (Phylomonas), I3S 
passiBorac (Pscadomoass), 138 
Pasteurella, 17, 21, 22, 20, 32, 37, 42 
646, 551, 577 , 1290 
pasteuri (Carnilia), 77S 
pasleuri (Micrococcus), 270, 306 
Pasteuria, 35, 836 
pasieuriana (Ulvina), 692 
pasteurianum (Acetobacter), 61, ISO, 
182, G92 

pasteurianum (Bacillus), 692 
pasteurianum (Bacterium), 182 
pasteurianum (Clostridium), 772, S24 
posleurtflnum (Mycoderma), 1S2 
pasteurianum (Rhyzobium), 225 
pasteurianus [BactUus), 772 
pasteurii (Bacillus), 729, 741 
pasteurii (Urobactllus), 729 
pasteurii (V»i>rjo), 774 
pastioator (Achromobacter), 628 
paslorianum (Clostridium), 772 
paslorianum (/.octoVoetervunv), 
pas/erianwm (Plocotnobaclerium), 005 
paslorianus (Bacillus), 359, 772 
pastorianua (Lactobacillus), S59, 695 
r - • »» -« «« 

bacillus), 360 

patdliforme (Bacterium), GS3 
paleriforme (Baetertum), CS3 
pathogenicum (PAefotacrenum), 6^5 
paacicutis (Bacillus), 7S0 
paullulus (Bacillus), 664 
pauloensts (EberlhcUa), 534 
pauloeasis (Escherichia), 453 
pauloensis (Sflimonedo), 532 
Paulasarcina, 13, 2So _ ■ \ wi 


14S0 
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paponinus (Bacillus), 233 
pavonis (Treponema), I0T5 
pecoris (Hostis), 1239 _ 
pecfinis (CrisHspira), 1056 
Pectinohacter, 763 
peclinophorae (Bacillus), 664 
peclintn-orum (Aerobacler), 456 
pectinowrum (Bacillus), 822 
pecUnovorum (Ciosfndjum), 771, 822 
pectinovonim (Granulohaeter'), 771, 822 
pecDntnor«»i (PUciTi^ium), 771, 822, 
824 

peciinoi'orttm liquefaeiens (Plectrtihum)-, 
823 

pectinotorus (Bacillus), 822 
Pccto6acj{2u8, 8, 763 
Pcctobacterium, 464 
peetoculis (Bacillus), 750 
pedlcuUta (Ncvskia), 830 
p«d(cu2atum (Pactenum), 830 
pedkulfttus (Choadromyces), 1033 
pediDuh (Bacillus), 664 
pedtcuU (RiclcUsta), 1004, 1095, 1096, 
1097 

Pediochloris, 870 
Pediococcus, 7, 25, 235, 249, $44 
Pidtoplana, 235, 250 
pelagia (Bacillus), 635 
pelagia (Baclinum), C35 
pciojfio (Sorcjna), 701 
pclagteus {Bacillus), 750 
pelamidis (Spirochaela), 1068 
pelamidis (Sptronema), 1063 
pelarffoai (Bacfcnum), ICO 
pelarecni (Peeudomonos), 100 
pelsrgoDji (Manner), 1199 
pelarffonti (Ph’jtomonas), 160 
pel&rgonu (Xantbomonas), 1K>, 167 
pelleljeri (ActiTiomyces), 960 
pelUtieri (Discomyces), 960 
pellcliert (Iftcrococcus), 9C0 
ptUclieri (Kacardta), 960 
ptlltUtTi (Oospora), 000 
pelJetieri (Streptomycea), 960 
ptllvcwleso (Piewdojnonos), 149 
pellucida (Beggialaa), 992 
pellucida (Pseudomonas), 149 


ptUuctdum (Aehromdbacler), 145 
pelluciditm. (IlalibacleTium), 633 
pellucidua (BflCtllu*), CGI, 750 
pellucidua (^/teroeecens), 270 
Pelochromaliiim, S59 
Pelodjctyon, 870 
pelogetus (Achnomyces), 972 
Pelogloea, S70 

ptlomyxae (Cladoihnx), 1123 
pelunda var vtrginiana (Pseudomonas), 
174 

pemphigt (^hcrococcus) , 270 
pcnKphiqi axuti (Diplacoccus), 270 
pemphigt contagiosa (Micrococcus), 270 
pctnphigi neena^orum (Micrococcus), 271 
pemphtgt neonatorum (Slaphylococcus), 
271 

pendens (Rhodothccc) , 855 
pendunculaliis (Bacillus), 741 
pentctUalua (Ba/nUut), S18 
penortha (Spirochaeto), 583 , 917, 1074 
pensacola (Salmonella), 51S 
pentoaeelicum (PJcca5ne5acler;wm), 695 
pentoacetieus (Laclohoeillus), S5S, 695 
penlaoceDcus var mopnus (Laclo- 
Oactllus), 358 

pentosaccum (Propionibaetetivim), 3T8, 
379 

penlosaceus (Pediococcus), 250 
penfosus (Caelobanllus) , 357 
pepo (BoaHus), 730 
Pepioclwlndiunr, 30, 763 
Ptplocoecvs, 29, 30 
pepCegenes (BoetKus), 751 
peplogenea (Baclenum),75l 
pepConans (Bacillus), 751 
pepConi/icana (BaciBws), 751 
Peptonococcus, 235 
Pepfoslreplococcus, 30, 31, 312 
percifrews (J/jerococewi), 271 
pcrcolaas (Vibno),2Ql 
perei-TOpoi'i (Eperylkrotoon), 1113 
percxile (Treponema), 1075 
perexilis (Spircw/iaefa), 1076 
per/ecloworinns (Pseudomonas), 699 
pcrOsvn (Neisseria), 298 
ptrfiatus (Micrococcus), 271 
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perf-pefo 
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pcrfotlens ilicuUrium], C7ij 
ftrjottcns (Dacleroiden), 67Q 
lxrJ<^tUn3 {nitteUa), 57C 
pfr/ororn {Spirochocta), lO&S 
per/rin^fna (IfaHlhs), 700, SIS, &20 
porfrinpcna (Clostridium), 789, 7V0 817 
SIS, S?0 ’ 

ptTjrinQtna TyiKs A (CJwlridiuw), 780 
pcr/rinffrni Tyjw It (Clo^lriJium), 7oo 
fxr/rirtyfns TjTic C (CloalrtJivm), TOO 
rfr/fi«£fen» Typo D (WoaWdiuw), TOO 
perJrtnQfny (HVJo/iio), “DO 
ptrjnn^tm vtir.. enatTounrt (CloJJn'i/- 
i«m), 7D1, KW 

pfr/n'njr/n v/ir. fjtna {Cloatridium), 
7D0 

pfr/rmjfn* var. (IIV/cAia), “00 
po/rinjfnj var, zoodyaenteriae (U’eUSia), 
791 

jxnenrdKtz (PatlfUrtlh), OSi 
ptmomrt (Viirjo), SOj 

ptrif^atlriz (Vttno), 703 
ptnphyla {J'zeudimonaz}, COO 
fxriplanetQf (Coryntl/aeUriuri), -105 
pfnp(on<{a« (5pifo<:Aa«ta), 1003 
pfriphndiu var. cmencana (Coryne^ 
\jQeierxuin),AOS 

pfnplanefieum (Spinilum), 217 
p;npn<«monta< illorrelomycea) , 1331 
peripneumoniae iMyeoplazma), 1331 
peripneumoniae ton* (/li/^ronycts), 1231 
pmpnrwmonioe bona eonfojiojar (.1ft- 
oromyccs), 1201 

p«filoni/idj/ (Sireploeoccua), 317 
pentonilidia equt (Sjrfprc»fOffu>), 317 
p^nlonifis {Spherophorua), 579 
periUomaUeum (flae(enuin), 701 
perlibratua {IJanllua), COl 
perluddulus iUaeillus), 751 
perlurida {Cellulomonoa), 17-1 
pcflurida (PaoudomonM), 17J 
pfrnifiosuj (3/icroco«K»), 312 
pemin'osua (Pediococeua), 250 
pemiciosua (Slreptocoecus), 342 
p<r«ici'wus patdacomm (Slreploeoceaa), 
312 

perolena (AchromobacitT), 425 


peromytei (GrahameUa), lUl 
pcJXjnij’sci (llficmobartonolla), HOG 
vsr. manieulati (Grahamella), 

peromyzei var. manieulati (Kaemobar. 

tonella), HOC 
peronietla (BaeUtua), SIG 
ivrosydans (Aeclobscter), 189 
perronciti (.Bacillus), 001 
Perronciha, 312 
peraica {BorrtUo), 1000 
peraiea (Spiroebaeta), lOCO 
jTfsicaa (ClilfjroRcnus), 1H3, 1152 
peraieoe (/Varj‘mafu/a), HOC 
I)cn>ic.ne (Marmor), 119C, 1202 
pfffieae var. mtcroperrica (CMorogcnua), 
1140 

prraiVaf var. tulgarit (CAlaro^mu*), 
3140 

prraiono (PeimtUa), MS 
prraiWna (5orri’n«), 253 
peraieuin (Treponema), 1009 
perateua {MieToe£>eeva), 571 
perlcnue (Spironema), 2071 
pertenue (Treponema), 1071 
perltnuh [Spirothatla), 1071 
p«r(uitts (flon7/uj), 6SC, 737 
pertussis (Hcmophilw), 636, 5S7, 5S3 
pertussis eppendor/ (Daeitlua), 5£9 
peruriana (Derlonrfla), 1101 
pettiftr (Achromobaeler), 425 
pestifer (Bacillus), 425 
pesUjer {PaeJenum), 425 
peril's (Poci'llus), 519 
peslit (ffoctmMm),5IO 
pesli# (^ueystio), 519 
pcstis {I’ftsteurclia), 649, 703 
pestia bubonicae (Baeittus), 519 
pesUa bubanieat (Daetenum), 549 
jxsijs-con'oe {liacillus), 502 
pf 3 li 3 <anoe (Paateurella), 5CQ 
jKfajitM (Uoefffus), 714 
pefosilti (Barirriuw), 142 
petasid's (Phytomonas), H- 
petasUis (Pecudomonas), 142 
peleeAt’ofis (Sficroeoceus), 271 
pettrtii (Bacillus), 004 
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petersH (Bacterium), 6S3 pkaryn^t jiavus I (Mtcroeoccus), 299 

peteresonii (Propioaibacterium), 376 pharyngis Jtavus 21 (Uicrococcut), 299 
petilus (Micrococcus), 271 pAaryngts-ticei (Meisseria), 298 

peljoiaJus (BafjfJua), 7S1 piaryngis siccus (Diplococcvs), 20S 

petit (Spirochaela), 215 pharyngts siccus (Micrococcus), 298 

peirolei (Micrococcus), 271 phaseolt (Bacillus), 160, 751 


petroselini (Bacillus), 715 
pcIrOseKni (Bacterium), 715 
peiliii (Leptospira), 1079 
peltili (Spirochaela), 215, 1079 
peiiiti (Treponema), 1079 
pja£i (Bacillus), 539 
pjaffii (Bacterium), 639 
pfa^i (Bberthella), 539 
pfaffii (Sbigella), 5S9 
BjiiJieTella, 9. 21, 22, 23, SSI 
p/eifferi (Coceobaeillus), 6S5 
pfeifferx (£n«apaula<u9), 459 
pflegmones-emphyscmatosae (Bacillus), 
790 

pfiegmones-smpktfscmatosae (Clostndium), 
790 

pJlUgeri (Ar{hro6oe(mum), C35 
pflUg^ri (Bodertum), C35 
pflogeri (Microeoceus), 635 
pjlCgeri (Bholobacterium), 635 
Phaetlium, 13, 2$5 

phaeochrOmogenus (Actinomyces), 945 
phaeochromogcnus (StreptorayccB), 945 
PAaeomonoa, 29, 30 
Phaeospirtllum, 29, SO, S66 
phagedenis <Borr<?ta}, 10&4 


pharyngis (Diplococeut), 299 
pharyngis (5/icroco«ua), G9Q 
pharyngis (Netsteria), 209, 696 
pharyngts (Staphylococcus) , 2S2 
pAarjnjfta «n*rea (Nnsserta), 
pharyngis etnereus (J/tcrococcva), 29S 
301 

pAarjm^a tommunts (Diplococeus), 298 
phamygis fiavus 2 (Diplococeus), MS 
pharyngis flatus ll (DtpJocweua), 39 


phaseolt (BacUrium), 160 
phaseoli (Pkytomonas), 160 
phaseolt (Pseudomonas), ICO 
phaseoli (Manner), 11^, H79 
phaseoli (nh];obiuni), 225, 226 
phaseolt (Xaatbomonas), 160, 161, 1134, 
1136 

phaseolt var. /uscans {Bacterium), 161 
phaseoli var. fuscans (Phylomonas), 161 
phaseolt var. fuscans (Pseudomonas), 
161 

phaseolt VST. fuscans (Xan(homonas), 161 
phaseolt var sojertst (Baeienum), 161 
phaseoli var. sojense (Phyiomonas), 161 
phaseolt var. sojentis (Xonihomonas), 161 
pbaseolicola (Pseudomonas), 118 
phasiani (Bacillus), 520 
pAostam sepfieue (Bon'Bus), 520 
phastant septieus (Baetenum), 520 
phattameida (BoetBua), 652 
phosianicida (Bacterium), 652 
phastamdarum mohtle (Bacterium), 552 
phemnlhrentcus Salienaw (Bacillus), 664 
pAenonMrenicva {/urtcua (fiaciBua), 665 
phenologenes (Bacillus), 665 
pAenoIpAiioa (BonKwa), 751 
phenololerans (Actinomyces), 917 
phlebolomt (Spirochaela), 1074 
pAIegmonea emphysematosae (BactHus), 
789, 790, 826 

phlei (Mycobacterium), 8S1, SS7, 889, 
890 

■ ” • .890 

pholas (Bactertum), 635 
phormicola (Baetenum), 166 
pharmieola (Phylomonas), 166 
phormicola (Xantbomooas), 166 
phosphoressens (Bacillus), III 



phos-pinn 


INDliX OF NAMES OF GENERA 


AND SPECIES 


phosphorcscens (Daclcrium), 111. (533 
635, G36 

phosphoresctm {Micrococcus), Ki3 
phosphorcscens {Microspira), 700 
phosphorcscens {Pasleurella), 600 
phosphorcscens {Pkotobaclerium), 033 
C35, €30 

phospliorcsccns (Pseudomonas), 111, 609 
phosphorcscens (5pjVj7/um), C33 
phosphorcscens (Vibrio), C33, 702 
phosphoreseens gelidus {Bacillus), 636 
phosphorcscens gelidus (Baclenum), 635 
phosphorcscens giardi (BaeUlus), 635 
phosphorcscens giardi {Qaclerium), 633 
p^ospAofMccnj tndicus (Bacillus), 699 
phosphorcscens indicus (Baclertum), 099 
phosphorcscens tndtgcnus (BactHns), 633 
plioaphoroscetis imJigonua (lUctcrium), 
633, C3G 

pAojpAoretcena pflngcrt (Baclertum), 635 
phosphoreum (Achroinobacter), 631 
pliospJiorcum (Bactenum), 633, 635, 636, 
037 

phosphoreum (Microspira), 630 
phosphoreum (Photohacler), 033 
phosphoreum (Photoiaelcrium), 033 
pkosphorcus (Bacillus), 033, 634 
phosphoreus (Micrococcus), 033, 635 
phosphoreus (S(replococeus), 033 
pkosphortcum (Achromobaclcr), 63l 
phosphoricus (Bacillus), 634 
Pholobacler, 030 

Photobacterxum, 12, 14, 192, 636 
pkoiometneum (Baclertum), GS3 
photometricum (lihodospirtUum), 867 
photomctricus (Bacillus), 6S3 
Photomonas, H, 030 
Photospinllum, 630 
p/io{urts (Proteus), 491 
Phragmidiothrix, 0, 12, 17, 19, 9S7 
phyllohdis (Grahamelld), 1111 
physiculus (Micrococcus), 636 
Phylomonas, 31, 32, 150 
Phytomyxa, 223 

phylophlhora (Erwmta), 469, 470 
phytophthorum (Bacterium), 470 
phytophthorum (Peclobactenum), 470 


phytophthorus (Bacillus), 469, 470 


pierogcnes (Bacillus), 751 
picrum (Achromobacter), 622 
piclor (7'reponema), 1072 
pictorum (Achromobacter), 177 
pictocum (Pseudomonas), 177 
pierantonii (Bacillus), 202 
pierantonii (Cocco-hacillus). 112 
pieranionti (Micrococcus), 112 
pierantonii (Pseudomonas), 112 
pierantonii (Vibrio), 202 
piertdis (Micrococcus), 271 
picris (Borrclina), 1227 
picri* (Diplobaeillus), 690 
picris (Diphcoceus), 336 
picris (Vibrio), 703 
picris agilis (Bacillus), 665 
pterts Jluorcscens (Bacillus), 663 
picris hquejaeiens (Bneiiius), 605 
ptcris hque/aetens a (Bacillus), 665 
picris liqutfacicns $ (BocUUts), 663 
picris hquejaeiens (Btjcicrium), 663 
picris nondiquefaciens a (Bacillus), MS 
pieris non-Uquefaeicns S (Bacillus), CCS 
piesmao (Savoia)^ 1221 
ptimn (Streptococcus), 3ii 
pijpcri (Actinomyces), 921 
pijperi (Discomyces), 921 
pijpert {AVardifl),92l 
piloirs^yi (Ac^rolnoba<•te^)^ 425 
pikotcshyi (3/icrococcKs), 271 
piliformis (Bacillus), 366, 751 
ptlijormis (Ificrococcwsl, 271 
piUonensis (Micrococcus), 271 
piluUJormans (Bacillus), 6Si 
piluli/ornwns (Bacterium), 633 
pini (Bactenum), 640 
pint (Pseudomonas), 640 
pinnae (Cristiapirn), 1055 
pinnae (Spirockactc), 1055 
pinnalum (Achromobaclcr), 425 
pfnnalttS (Bacillus), 425 
ptnnoftts (Bacterium), 428 
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lactic nod formic acid. Ilhamnose, eu- 
crose, maltose, lactoso, ratllnose and Ball- 
cin not fermented. 

Starch not hydrolyzed. 

Facultative anaerobe. 

Good growth in broth plus 7 per cent 
salt. 

Optimum temperature 25® to 30®C 
Maximum 37* to 39*G. 

Distinctive character. DiiTers from 
Pseudomonas meUea in typo of lesion pro- 
duced, does not digest starch, nor reduce 
nitrates and docs not form acid from lac- 
tose nor sucrose. Pathogenic for labora- 
tory animals (Elrod and Braun, Sci. 94, 
1941, 520). 

Source; Kepeatedly isolated from leaf 
spot of tobacco in the Philippines. 
Habitat : Pathogenic on tobacco 

99. Pseudomonas vlrldltlava (Burk- 
holder) Clara [Phylomonas viridifiava 
Durkh., Cornell Agr. Exp. Sta Mem 127, 
1930, 63; Clara, Science, 75, 1034, 111; 
Bacierj'um virtdifiavum Burgivitz, Phyto* 
pathogenic Bacteria, Leningrad, 1935, 
127) From Latin vifidis, green; /focus, 
yellow. 

Description from Clara (Cornell Agr. 
Exp. Sta. Mem. 139, 1934, 30). 

Hods. 0 75 to 1 5 by 1.5 to 3.15 microns. 
Motile with 1 or 2 polar flagella. Gram- 
negative. 

Green fluorescent pigment produced in 
culture. 

Gelatin* Liquefaction. 

Beef-extract agar colonies • Grayish- 
white, margins corrugated, edges irregu- 
lar. 

Broth: Turbid in 36 hours. 

Milk; Becomes alkaline and clears. 
Nitrites not produced from nitrates 
Indole not formed. 

No II, S produced. 

Not lipolytic (Starr and Burkholder, 
Phytopath , S2, 1942, 601). 

Acid but not gas from glucose, fruc- 
tose, mannose, arabinoso, xylose, manni- 
tol and glycerol. Alkaline reaction from 
salts of acetic, citric, malic, lactic and 


Buccinic acids. Sucrose, lactose, mal- 
tose, raffinose, salicin, and salts of formic 
and tartaric acids not fermented. 

Starch: No hydrolysis. 

Growth in broth plus 5 per cent NaCl 

Facultative anaerobe. 

Source: Two cultures isolated from 
spotted beans, one from England and 
one from Switzerland. 

Habitat* Pathogenic on bean, Phaseo^ 

ftis euf^artg. 

99a Pseudomonas rirnfi./fat'fl var eon- 
centrtea (Petersen) comb, nov. (Phylo- 
monos Biridtjlava var. eoncentnea Peter- 
sen, Tridsskr f. Planteavl,, S8, 1932, 851, 
Bacterium vtridijlavum var eoncenlrieum 
BurgwiU, Phytopathogcnic Bacteria, 
Lemograd, I935> 127.) From M. L. 
conccntficui, concentric, relerriug to 
the rings on the colonics 

Disticctivo characters: Differs from 
Pseudomonas riridi;^opa in that it does 
not grow in Uschinsky’s solution, and also 
in the shape of the colonies. 

Source* Isolated from the stems and 
leaves of blighted beans in Denmark. 

Habitat. Pathogenic on the bean, 
Phaseolus vulgaris. 

100. Pseudomonas ananas Serrano 
(Serrano, Phihpp. Jour. Sci , 55, 1934, 
355; Phytamonas ananas and Bacterium 
ananas Serrano, ibid, (not to be con- 
fused with Erioinia ananas Serrano, 
t5id., 5S, 1923, 271); Baetenum serranoi 
Burgnitz, Bact. Dis. of Plants, Lenin- 
grad, 1936.) From Brazilian Indian, 
ananas, pineapple; M L Ananas, generic 
name. 

Rods. 06 by 1 8 microns. Motile with 
I to 4 polar flagella. Gram-negative. 

Green fluorescent pigment produced 
in certain media. 

Gelatin: Liquefied. 

Beef-extract glucose agar colonics; 
White, with undulating edges, smooth to 
rugose, glistening to dull. 

Beel-cxtract agar. Growth scant. 

Broth: Feeble growth. 
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pltcaium (Baderium), 761 
pUcalm (Fiavobaclerium), 441 
plicaius {Bacillus), 149, 441, 665 684 
747, 751 

Plocamobaderium, 18, 25, 27, 349, 3S1, 400 
plutnbeus {Bacillus), 665 
plutnosum {Corpnebacleriutn), 405 
plutnosum {Mycobacterium), 405 
plufnostis (Micrcrc<fccus), 271 
plurickromogencs {Actinomyces), 897 
pliiricolor (Actinomyces), 973 
pluricoloT (Tfocardia), 973 
pluricohr {Sireptothrix), 973 
pluricohr diffundens {Aelinomyees), 973 
pluricromogena {Streplolhrix), 897 
pluriscpiica (Pasieurclla), 547 
plurisepticus {Bacillus), S4G 
pluion (fiaciHus), 724 
pluton {Diptococcus), 724 
plymouthensts {Bacillus), 482 
jjZymoutAensts {Erythrobacillus}, 482 
plyjnutfctcum <Baci«riuni), 482 
plymuthicum (Scrrstia), 45J, 482, 4S3, 
484, 485 

Pneumoiacillus, 45S 
Pneumococcus, 306 

pneumo-enterittdts murium (Bacillus), 
C65 

pneumoniae (Boctnus),458,C52 
pneumoniae (Bacterium), 307, 458 
pneumoniae (Diplococcus), 43, 45, 306, 
307, 308, 309 

pneumoniae, Type 3 {Diplococcus), 308 
pneumoniae {Encapsulatus), 45S 


1119 

pneumontae (Proteus), 458 
pnetiffioniae {Streptococcus), 307 
pneumontae caprae (Bacillus), 553 
pneumoniae crouposae {Micrococcus), 307 
pneumoniae equi (Bacillus), 553 
pneumonicum (Bacterium), 453, 675 
pneumonicuj (Bacillus), 647 
pneumonicus ogths (BociHus), 647 
pnewnonieus agilis (Boclenum), 647 


GENERA and SPECIES 

pneumonicus lique/aciens (Bacillus), C 75 
pneimonteus liquefaeiens (Bacterium), 
675 

pneummie crouposae (Bacterium), 45 S 
pneumopecurium (Bacterium), 684 
pneumosepticum (Bacterium), 6 S 4 
pneumosepticus (Bacillus), 665, 6S4 
pneumoseptieus (Bacterium.), C 65 
pneumosimilis (SlrepCocoecus), 312 
pneumosintes (BaciBus), 595 
pneumosintes (Bacterium), 595 
pneumosintes (Dialister), 695 
Podangium, 1009, 1034 
podOfis (Treponenuj), 1074 
poeciloides (Bacillus), 368, SCO 
paeciloides (Eubaclenum), 368, 369 
poelsii (Bacillus), 605 
pomsettiae CCorynebacterium), 39S, 339 
poinseltiae (P5ylomanos),399 
pollaeii (Bacillus), 751 
pollachii (Spirockaela), 1069 
pottachh (Spironema), 1060 
Pollendera, 705 

Polyangium, 5, U, 17, 20 , 24, 26, 1005, 
1000, 1025 

p • .. IMf*. 


polychromogenes (Oospora), 807 
polychromogenes (ProaetiMTayces), 897 
polychromogenes (Streptothriz), 897 
polycoloT (Bacterium), 126 
polycolor (Bhylomonas), 126 
polj'color (Pseudomonas), 80, 126 
pefyeysiMS (fihondrococcus), 1015 
polycystus (Myzoeoccus), IW5 
polydorae (Cristtspira), 1056 ^ 
potydorae (Cristispirella), 105^ 

: ..r., (Clostridium), *72, 


'82 

potymorphum mitbacUrium^, — 
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pino-plic 


ptnotji iAclinomt/ces'}, 921 
pinoyi (Nocardio,)^ 921 
pinfae (Treponema), 1072 
pipienD's (ll'oSl'Ocliio), 1098 
pipzafrell; {prahamtlla)f 1111 
pipistrelli (Grahamia), Jill 
pinforme {CorijnebaeteTium), 6tM 
piscoloro {Shigella), 544 
pijcatorum (BtfcJerzKm), 483 
piscatorum (Serratia), 483 
piaca/or«3 (BaciW«s)»4S3 
pisces (.Sielel(ixa), 1097 
pjscicirfus (BofiljMs), 751 
ptsocjtlus agilis (Baeillus), T51 
piietcidue agdii (Bacterium), “SI 
pisetcidus tiohiUi (Bacillus), 761 
ptscicuius tersicolor (Bact^lue),491 
piscicirfus ter»>color (Proleua), 491 
piactum (Mj cobacterium), 8S3. 854, 8S5, 
8S5, 887 

pjscium (Vjbrio), 197 
piseava (Pseudomanas), 700 
pm (Conlhis), 751 
pj»j (Bacleriam), 119 
pJsj (Marmor), 1180 
pisi (PAtjloinanas), llO 
piai (Vacudomonaa), 119 
pisliense (T'l»Mpiri?lHm),S53 
ptlhcci (Sptrtllum), 1054 
pithed (SptTochaela) , 1004 
piihect (Spzronemfll, 1054 
pi(u>(ana {Bacterium), 7G1 
pttuifoparus (Jficrococcus),ttl 
pilutloparus {Karphococcut) (Corpho- 
coccus), 271 

piluttosum (Bacterium}, 425, 6S4 
ptluttosum (Prapiombocienum), 379 
pityocampae {Bacterium), fjSH 
pUgcampoe a (Slrcplocoeeus), 3iZ 
pitycompaep {Streptococcus), 342 
fUaeoidea (Gladalhnx], 074 
ptacoides (Leptolrichia), 074 
placoidfs alba (Beptolhrix), 974 
plagarum {fnJlaMu), S23 
piflcamni-lwlli (Diploeocrua), 3J0 
/'lanococcus, 7, 13, 13, 235 


Flanomensta, 235 
Pldnofarclna, 7, 16, 2S5 
Plaitostreptocoecus, 15, 312 
planlagtnis {Pfiyiomonas), 161 
plantagiois (Xsnthomonas), 161 
pfaQtarum (liactobactllus), 356, 357, 303, 
695 

plantarum [Streptohaclertum), 35G 
planlarum var rudensts f£,ac/o5acJ7/us), 
357 

platui {Bacillus), 723 
plalycAoma (Bacillus), 751 
plauU (FusoctUus), 5S1 
plauti-vincenti (Fusobactenum), 681, 
10G3 

plauli-eincenU (Fust/umva), 581 
plaut-pinccnfi (SpiroeSoele), 1063 
plebia {Escherichia'), 451 
plebems (Bacillus), 451 
Plectridium, 7, 13, 33, 763 
B/eclriBium, 7 
Flcctrinium," 

plekntas (Bseudo/nanas), 149 
Plennabacterium, 70S 
pleafrxicU (Bacil/Ks),346 
pteofructx (ieuconoafoc), 346 
plcomarpSo (Pseudomonas), 700 
pteomorphus (Bocilius), 665 
pleomarpkus iStreplocaceus), 343 
pleurtUius (Discomyces), 915 
pleunticus (Leplothrix), 915 
pleunticus cants /amilton's (Actinomy- 
c««), 015 

Plcuropneutnonja, 1289 
pUuropneujnoniae (Bacterium), 684 
p4e«rapneu7non;ae (Bottmf/ces), 1291 
pleti/ormts (Baatlus), 751 
plicala (Pseudomonas), 149 
pltcatile {Spirillum), 1052 
pUcatilis {Ekreitbergia), 1052 
plwatihs (Spirochaeta^ 1052, 1053 
pliealilis (Spirwltnfl), 1052 
pitcatili* eurystrepla {Sptrochaela), 1052 
pItCQlilis marina (Spirochaeta), 1052 
pIicaltiM phcalihs (Spirochaeta), 1052 
pticaheum {Bacterium), 6S4, 761 
pHcatum (Acetobacter). 186 
14S5 
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prodigiosa {Salmonella), 480 
Vrodigiosum {Bacleridium), 4S0 
prodigiosum (Badenum), 4S0 
pTodigiosum {Chromohacieriunt), 480 
pTodigiosum {Dicrohactrum), 480 
prodigiosum (Liquidobaclerium), 480 
prodtgiosus {Bacillus), 480 
prodigtosus {Erylhrohactllus), 480 
prodigiosus {Mtcrococcus), 480 
produclus {Streptococcus), 343 
pro/undus (Ciadoihni),0S3 
profusum {Bacterium), C84 
profusus {Bacillus), G34 
progredtens {Mtcroeoeeua), 272 
progrediens {Regbllus), 823 
prolifer (Vibrio), 213 
promtssus {Bacillus), 606 
propera {Thiospira), 702 
Propionibactcrium, 30, 31, 372 
proptonict {Mtcromonospora), OSO 
Proptontcoccus, II 

781, 825 

Protaminobacter, 32, 189 
protea {Actinomyces), 972 
protea {iltcrospira), 197 
protea {Pseudomonas), 149 
protea-Jluorescens {Pseudomonas), 89 
proJcanjflcuIans (Bac^ertum), IGO 
proteamaculans {Phytomonas), 169 
proteamaculans {Pseudomonas), 169 
proteamaculans (Xanthoraonas), 169 
protetdw {Bacillus), 606 
proteiformxs {Enterococcus), 325 
proteiformis {Streptococcus) , 325 
proteiformis liquefaciens {Enterococcus), 
343 

proteiformis var liquefaciens {Strepto- 
coccus), 343 

proleolylicum (Clostridiurfi), 821 
proteolyticum {Plocamobacterium), 691 
proteolyiicus {Glycobacter), 691 
proleolyticus {Marlellillus), 823 
proteosimilis {Eberthella), 534 
protervus (Bacillus), 666 
proteum {Bacterium), 718 


Proteus, 18, 21 , 26, 31, 486, 489, 490 491 
680 , 601, lose, loss, loss, 1091 'm2 

1003, 1103 

proteus {Bacillus), 486 
proteus {Bacterium), ^<31 
proteus (Flavobactermm), 438 
proteus {Oospora), 973 
proteus (Streptococcus), 343 
proteus {Streptotkrix), 973 
proteus (Vibrio), 197, 202, 204, 205 
proteus anindolgenes {Bacterium), 4S7 
proteus fluorescens {Bacillus), SO 
proteus fluorescens {Bacterium), 698 
proteus mirabihs {Bacillus), 48S 
proteus septieus {Bacillus), 686 
proteus vulgaris {Bacillus), 487, 632 
proleus-zenkeri {Bacillus), 608 
Prolobios, U2S, 1129 
protobios {Prolobios), 1128 
protosoides {Bacterium), 145 
protcazeki sub-species typki {Rickettsia), 
1080 

protcazeki var. moosert {Rickettsia), 10S6 
proicazeki var. prouasehi {Rickettsia), 
1084 

protcazekti {Rickettsia), 1084, 1086, 1087, 
loss, 1090, 1094, 1096, 1097, 1103 
prucAtt {Bacillus), 7SS 
pruchli (Clostridium), 788 
pruddeni (Bocillus), 666 
pruneaeum {Flavobaclerium), 441 
pruni {Bacterium), 152 
pruni (Nanus), 1203 
pruni (Phagus), 1135 
■pruni {Phytomonas) , 152 
pruni {Pseudomonas), 152 
prUDt (Xantlionionas), 152, 1129, 1134, 
1135 

prunteda {Pseudomonas), 120, 123 
pruvoti (Coleomitus), 1003 
pruwt* (ffoleonema), 1003 
psallen {Micrococcus), 272 
pseudaceli {Bacterium), 761 
pseudoagwalde {Bacterium), 684 
pstudo-aciinomycosis polymorphus (l^oe- 
eobaciltus), 974 

pseudoagalactiae {S(reptococCus), Jiy 
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polymorpkum {Rhiiobium), 22i 
piflymcrphum eonvulsjvum (Baefertitm), 

590 

•polymorphui {Hctino6«cier),45C 
polymorpkMt (fiocinua), 684 
polymoTpkus iFvnformit), S82 
polymorphu$ [Streptococcui), 343 
polymorpkus (I'lbrio), 205 
polymorpkut necroUcana (Coecobaeilltta), 

m 

pfilymorp/ivs necroticans (Mtcroeocco- 
bactUus), 690 

polymorphua var penlnehe 205 

paiymyza (.AerohactUva), 720 
polymyxa (Bacillus), 720, 722, 751, 818 
polymyta (Ciostridmm), 720 
pohjinyta ((Jj-unuiotaelsr), 720 
polymyxa var mwcowm (<?ronu7u5oe4«r), 
720 

polymyxa vat . itnax {GTanulohacter), 720 
poJyp^orffiie (ComiBa), 810 
polypijormia (BactUus), S16, 81S 
polypus (Rheroeceeut), 272 
polyscleroliea {Spiroekaeia), 1065 
polysipKotviae (Bacterium), 624 

(Fl<jv<ibaet€rtuni) , <521 
polyspira (.Spnochatta), 1074 
po/pjpjr«7n {Treponema), 1074 
polyapora (Crenothnx), 953, 937 
polyspofo (WtJabactmum), 762 
polylrophum {Nitrohacter), 76 
pomodort/erus (BaaUus), 685 
pomona {Salmonella), 529 
poncet (Baciiius), 605 
pt>nee<i (^cfinomycea), 921 
ponceD C^’Dcard»a),92l 
poncelt (Oospora), 921 
ponticue (r«6no),703 
Pontotlinx, 1002 
peolensis {Aeiinomycts), 949 
poolcnsis (Streplomyccs), S49 
poona {Salmonella), 527, 531 
popilliac (Bacillus), 727 
populi {Bacillus), 751 
popuh {Micrococcus), 272 
porctlloTum (Mtcroeoccut), 272 
pora (i.Vpiipr/olAr«x), 410 


parrs (BactJiua), 684 
porn iBaeierium), 684 
portae {Spirillum), 1052 
porluensts (A/tcrojpira), 205 
parliiensta (rtbn'o), 205 
pottumus (Bactliuf), S18 
poiena {Aeeiobacter), 692 
poUdam {Salrrtonella) , 511 
polsdamrnsts (Salmonella), 511 
praeacula {Zuberella), 677 
praeaculus {CoceobactUus), 677 
praecox {Actinomyces), 973 
praefeeundus (Aciinomtjces}, 973 
praepoHens (Baetllus), C65 
prousmlsst (Banilua), 718 
prausant< 2 it (Bac(erot((e$),577 
preiU-nocardt {CorynebacUnum), 3S0 
premens (Tarpeja), 1270 
prepuUaits (^plotArts), 300 
preteno (Salmonella), 626 
pretoria&ft (N^cardia), 900 
pretonanxts (AeUnomyces), 900 ^ 

priUiexixtanus (Bactllua), 132 
pnma (l'»t>rio), 206 
pnmanua (Phagus), 1132 
primsgenium (Archangium), 1018, 1019 
pnmjpem-um (Poljfanjium), 1016 
primigcnium var. assurgems (Arch* 
angium), 1006, 1018 

pritnuUd (Marmof), 1201 
pn'mufoe (PAi/Iowionos), 114 
prttaulac (PeeudornQnas),114 
primus (iSo6er(aonf{2ua),823 
prmus/ulleas (Bacillus), 666 
pnmua/u/lest (Bactemum), 660 
pnagsheim (BacxUua), &19 
pristnitsi (Bacillus), 534 
pmtntlsi (Berterjum), 534 
pmlniln (BberlAeBo), 534 
pritJnilM {Bberlhtu), 534 
Prttaclinomycea, 33, 875, S92 
Proactinamyces «p., Helier, 923 
protolus (CactUus), 729 
prodemoe {Baclenum), 6S4 
prediyioaa (Aficroloo), 480 
prodiptoaa (A/onaa), 4S0 
prodjptosa (Polmello), 480 
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pscudonavicula (BaciUus), 814, 816 
pscudonccTophorus (Actinomyces)^ SSO 
pseudoocdcmads (Bacillua)^ 810 
pseudoocdcmaU'a rnaligni (liaciUua), 6CO, 
Sic 


psctido-pcr/ringcns (rnflabilts), 823 
pscudopcslts murium (Bacterium), 402 
paciidopneurnonicim (liaclertum), 685 
p8Cii{lopr3cii>75orj?n<m (DrucriJa), CSS 
pscurfopncumonicus (IhciUus), CSS 
pseudoproteus (Aerobacter), 457 
pscudopyogcnca (Coryncbaclcrtum), 3SS 
pscudorndiatus (Bacillus), Gl3 
paeudoramosum (liarntbarlenum), 3C0 
pseudoramoaus (Baeillua), 360, 48$ 
pacudoramosua (tincteriodes}, 360 
pseudorccurrcnlis (Spiroehaeta), lOCO 
pseudoruber (Daciltua), 752 
Paeudosarcina, 2S5 
pscudoaarctna (Microcfleeua), 219 
pacudo-sepltcua (liaciHua), 816 
j)8cucJo8ohrfii8 (Bocj'Uuj), 816 
Pscudoaptra, 192 
pseudospirocharla (ribrjo), 205 
paeudospirochacta A (Vibrio), 205 
pseudospirochacta B (Vibrio), 205 
pacudoapirochaela C (Vibrio), 205 
Pseudoalreptua, 12, 13, 14, 312 
pseudoaubtihs (Bacillus), 752 
paeudotclam (Bacillus), 727, 72S, 800, 816 
pseudotctanicum (Plectridium), 801 
pscudoielanicus (Bacillus), 727, 72S, SIC, 
SIS 

7>se«dol€i«nicus aeradius (Bacillus), 727 
pscudo'loianus. Type JCo IX (BactUuslt 

soo 

pscudotsugae (Bacterium), 230 
pseudotsugae (Phylomonaa), 230 
pseudoluberculosa (Streptotknx), 973 
pscudoluberculoais (Bacillus), 3S9, 550, 
CCP 

pseudolwbcrciilosjs (Badmuw), 550 


pscadofubcrculosis (Corynebacterium) 
389, 550 

pseudoiuherculoais (Mycobacterium), 800 
pseudotuberculosis (ISIocardia), 973 
pseudotuberculosis (TasteureBa), 5 i 0 
550, 077, 703 ’ 

pseudotuberculosis loeis (Corynehac^ 
terium), 3S9 

pseudotuberculosis Ugue/aciens (8a~ 
ctllus), CCD 

pseudotuberculosis murium {Bacillus), 
280,407 

pseudotuberculosis murium (Corynethris), 
406 


pseudotuhereulosis ocis (Bacillus), 3S9 
pseudolubereulosis oids (CorynebaetC' 
rium}, 3S9 

pseutfotuberctifojig ro<ien(tu« C^actllus), 
550 


pseudotuberculosis rodenltum (Baeler- 
turn), 550 

pseudotuberculosis rodenlium (Coryneiae' 
(erium), 550 

pseudotuberculosis rodenlium (MalleO' 
myets), SSO 

pseudotuberculosis rodenlium (Streplo- 
bacillus), 550 

pscMdaliibcrculosis similis (Boetllus), C52 
psevdotuberculosui (Actinomyces), 973 
pstudotypki (Rickettsia), 1090 
pagudotyp^osa (Pseudomonas), 149 
paeudotypfioaum (Bacterium), 613, 666 
pseudotyphosus (Bocillus), 612, 
pscudovacuolata (Leptothnx), 966 
pseudovttcuolata (Sptrothnx), 6S0 
pacudowileriei (Proteus), 491 
pseudotermieulosum (Bactenuin), 761 
pseudoviolacea (Pseudomonas), 234 
paeudoxerosis (Bacillus), 1093 
pseiMforoofflasa* (BaCteriHiu), 124 
pseudozoogloeae (Phytomonas), 124 
pseudo*oogloeae (Pseudomonas), « 
130 


psittaci (Bhrliehia), 1116 
psiUaci (Miyagananella), 

Ills, 1119 

jwiMaci (RkkeUsia), U16 


1116, 1117. 
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pseudanlkraeis {Bacillus), 716, 717, 751 
pseudoanlhracis (Bacterium.), 717 
psetwlo-flstflJjca (iSalmone^la), 532 
pseudo-asialka var. moSilis (Salmonella), 
532 

paeudo-ttsialicus (Bacillus), 532 
paeudo-asiatieus mohlis (Bacillus), 532 
Pieudobacillus, 20, 22 
pseudobuccalis (Spirochaeta), 1069 
pseudobufj/ricus (Bacillus), 740, 520 
pseudocarneus (Asleroides), 918 
pseudo-earolina (Salmonella (t)),5i2 
pseudocarolinus (Bacillus), 532 
pseudocalarrhalis (Neiaserta), 301 
pseudoeebi (Bartonella), llOS 
pseudocebi (IlaemobartaneUa), 1108 
pseudocerevtaiae (Slterococcus), 249 
pseudo-eholerae ffatUnarum (Bacillus), 
520 

pseudocleatridium (Bnelerium), 818 
pseudoeoceua (Baetllus), 751 
pseudoeoli (fiaetUus), 453 
paeudoeoU (Bschertckta), 453 
pseudo-eoU anarobtc (Baetllus), 786 
pseudocoU anaerobius (Baaltus), 786 
pseudocoU/ormis (Bacillus), 453 
pstudo-cohformti (Eschertchta) , 453 
pstudocohtdfs (Baetllus), 453 
pseudo'caloidfs (Bacterium), 453 
pseudocaloides (Esekenchta), 453 
pseudo columbensis (Bacillus), 532 
pseudo columbensis (Salmonella 17)>, 532 
pseudocMjunciteitrdis (Bcetllus), 6S4 
pstudoconjunchvilidts (Bacterium), 6S4 
pseudocoaeoroba (Eacherichta), 453 
paeudoepaneua (Ulieroeoccus), 272 
pseudodiphlheria (Bacillus), 390 
pseudoiiphthcrtae (Corynfbaclenum), 
40}. 405 

pseudodtphtheneum (S(ycobaeterium), 385 
pseudodiphthericum rjajnua (bacillus), 

pstudodtphtherkut (Bacillus), SS5 
Vitudodiphlhenticum (Baclenumi, 385 
3<'>eu{5c«li))lahcril5cuni (Corynebacte- 
lium), 385, 406 


pseudodiphthcrflicus acidum faciens 
(Bacillus), 401 

pseudodiphlkeriiicus alcalifaciens (5a- 
dllus), 400 

pseudodtphiheniicus gazogenes (Bacil- 
lus), 401 

Paeudodiplocoecus, 305 
pseudodgaenteriae (Bacillus), 538 
psevdodsyenteriae (Eschenehia), 453, 513 
pscudodyaentericum (Bacterium), 453, 543 
pseudofilietnum (Bacterium), 684 
pseudofusiformis (Bacillus), 752 
pseudogonarrhoeas (Sarctna), 293 
pseudohaemolglicus (Streptocoeeus) , 343 
pseudohebdomadis (Spirochaeta), 1070 
pscudotantkina (Pseudomonas), 233 
pseudotclcrogenes (Leptospira), 1077 
pscudoicterogcnes (Spirochaeta), 1077 
pseudotclerogenes oguaeduetuum (Spiro- 
chaela), 1078 

pseudo-icterogcncs (aqua(ilit) (Spiro- 
chaeta), 1077 

pseudoictcrogenes satina (Sptrochatlo), 
1079 

pseudo-icierokemorrhagiae (Spirochaeta), 
1077 

pseudoinfiutnzae (Baetllus), 684 
pseudotnjluenzat (Bacterium), 684 
psewrfoin^ueniae (Aficrocaccus), 272 
pscudokeralcmalaciae (Baefenum), 684 
Pseudoleptotknz, 34, 360 
pseudomaj^nus (Bacillus), 816 
pseucfomallei (AcltRDbaetllus), 555 
pseudonailei (Bacillus), 555 
pseudomallei (Flavabactenum), 555 
pseudomallei (Malleumgees), 555, 556 
pseudomatki (Pfeifferella), 555 
pseudomelilensts (ilierococeus), 563 
pseudomtrdbtlts (Bacillus), 666 
Peeudomonas, 7, 15, 18, 20, 21, 25, 23, 29, 
31, 32. 43, 82, 01 , U5, 171, 233, 234, 615, 
633, 8M, 839 

pseudo-morgant (Bd«71uj), 532 
pseudo-morganit (Salmonella), 532 
pseudornullfpediculum (Baelerium), 685 
pstudomyeoides (Daetertum), 761 
pseudomycoidtSToseus iBacillus),7Ql 
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putrefaciens (Achromobacter), 99 
putrefaciens {AcvfoTTnii)^ 802 
pulrefaciens {Bacillus), 802 
putrefaciens (C3osfcr}dium),802 
pulrefaciens {Palmula), 802 
putrefaciens (Pseudomonas}, 99 
pulrefaciens {Slreplococcus), 343 
putrefaciens pulridus (Bacillus), 477 
Putrtbacillus, 8, 7C3 
PutrtcZoitn'diuni, 11, 763 
pulrida (Pseudomonas), 98 
putridogenes Mrtinomi/ccs), 921 
puindogenes (C(adetAr*a:),921 
putridogenes (A^ocardio), 921 
putridogenes (OosptVa), 921 
putrtdus (iI/:crococcus), 272 
putridus (Streptococcus), 329 
putrjdus (Vitrto), 205 
py<ftj5ea (Pacfnia), 799 
putrificum (Pleclridium), 709 
putrificum var. lentoputrescens (Plectrid’ 
ium), 799 

Putrificus, 11, 20, 22, 763 
putrt/eua (Bacillus), 799, 800 
putrificus (Clostridium), 799 
putrificus (Staphylococcus), 2S2 
putrtfieus (Streptococcus), 329 
putrificus coagulans (Bacillus), 816 
putridcus coU (Bacillus), 727, 737, 799, 
800 

putridcus filamentosus (Bacillus), 800 
putrificus tmmobilis (5acjflu5), 813, 817 
putrificus Oialarts (Boeillvs), 796 
putrificus tenuis (Bacillus), 787, 826 
putrificus var. non Uqutfaciens (Ba- 
cillus), 816 

putrificus t'crrMco^us (Bacillus), 782, 825 
pyaemiae cunicuhrum (hficroeoccus), 271 
pyaemicum (5<icter*wffi), 6S5 
pycnottca (ffydrogenomonas), 752 
pycnolicus (BociiJus), 752 
pycfonepArtfts bourn (Bacillus), 388 
pygmaeum (Clostridium), 821 
pygnuieus (Micrococcus), 272 
pylon (Bacillus), 416, 668 
pyoctnnahareum (Bacterium), 6S5 
pt/ociuno6areus (Bacillus), 685 


Pyococcus, 235 

pyoeyanea (Pseudomonas), 7, 89 
pyoeyaneum (Bacterium), 89 
pyoeyaneus (Bacillus), 89, 146 
pyoeyaneus (Aficrococcus), 89 , 272 
pyoeyaneus saecharum (Bacillus), J21 
pyogenes (Actinomyces), 934, 973 
pyogenes (Albococcus), 242 
pyogenes (Bacillus), 3S8, 666 
pyogenes (Bacterium), 3SS, 534, 6S5 
pyogenes (Boclcroidei),579 
pyogenes (Costellanus), 534 
pyogenes (Corynebacterium), 388, S9J, 
•401, 404, 405, 694 
pyogenes (Diplocoecus), 343 
pyogenes (Eberlhella), 534 
pyogenes (Lanhoides), 534 
pyogenes (3ficrococcus), 211, 242, 343 


pyogenes (TrepontTna), 21? 
pyogenes (Vibrio), 206 
pyogenes var. albus (Micrococcus), 243, 
259 

pyogenes var. aureus (Micrococcus), 241, 
271, 254 

pyogenes var. liguf/aci'ens (BactUus), vw 
pyogenes var. jcorlotinoe (Streytoeoccut), 
315 

pyogenes cl6ua (StopAylocoecus), 24- 
pyoyenes albus (Telracoceus (Mitre- 
coccus)), 242 

pyogenes anaerobius (Bacillus), 
pyogenes anaerobxus (Bacterium), &So 
pyogenes animalis (^itreptococew), 

aureu, ® 

piZcnei mmi (Telramcutl (WiOT- 

3S5, 
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psit-putr 


psittacorum (Streplocoecus)^ Si2 
psittacosis {Bacillus'), 502 
psittacosis (Baclenum), 502 
pstllacosis {Salmonella), 502 
psoTOSis [Cilivir), J209 
psorosis (Rimocortius), 1210 
psorosisvaT alveatum (Btmocorlius), 1211 
psorosis var anxtlaium (Rtmocorlius), 
1210 

psorosis var eoniaewn (Iltmocarttus), 
1210 

psychrocaTlerica (Vrosarcina), 2S9 
psychroeaTtenca (Safcina), 2S9 
psyckrocartencus (Bacillus), 720 
psychrocartencus (UrohaciUus), 120 
pueronac (Bactariuin), 118 
pueroriae IPhylomonas), 118 
putris (Salmonella), 513 
pwerpcraR* (Slreptoeoccvs), 315 
puleher (llicroceecus), 272 
pulcAra (iJarcino), 293 
pullorwm (Bacillus). 521 
pxdloTum [Bacterium), 521 
puUoTum (Borrelia), 1059 
puUonun (Salmonella;, ^3, 493, 49S. 520, 
521, 1135 

pullulans (Bacillus), 140 
pullulans (Baciertum), 700 
puUulans (Pseudomonas), 149, 700 
pulmonalii (AcUnomyces), 001, 923 
pulmonahs (Discomyccs), 922 
pulmonalifl (Nocardia), SOI, 923 
pulmonohs (Oospora), 917, 922 
pulmonalts var. chromoyena (Oospora), 
923 

pulmonahs var. ekromogenus (Aelino- 
myces), 923 

pulmonare (Hlanas), 307 
pulmonj* IMurimyees), 1292 
pulmonis I and II (Canomyces), 1202 
pulmonis equi (Zoagloea), 252 
putmonum (e<i<;v«u‘?>, <jV2 
pubnonum (Saretna), 291, 203 
Pulpac pyoQcnes (BanlJus), OCO 
Pultiformts (.l/jfrocoeca*), 272 
puhiforme (Jfjfcobaclenunvl, 8S2 


plimjitis (Bacillus;, 709, 712, 744 

610 

punc(a<un (AcAromoSacter), 102 
punelalum (Bactertum), 102, 324 
punctiAum (UtirobaeUr), 76 
punclattis (Bacillus), 102, 666 
punelalta (Ultcrocoeevs), 272 
puncltcutatus (SaciKus), 666 
pund»/cmi» (Baetllus), 752 
punc^tdarte (Bactmum), 113 
puitc^um (Baeillvs), 6S5 
punctun (Baclenum), 6S5 
punetum (Monas), GS5 
puntontt (Actinomyces), 917 
punfonw (AsltTotdes), 917 
Pupelta, 6 

purtjaciens (Bacterium), 557 
pwilfidem (Pasleurcllo), 657 
puns (Pseudomonas), 700 
purpeoehromogenus (Aetinomycea), 943 
purpeochroncgenus (Strcptomyees), 943 
purpureas {Actinomyces), 917, 973 
purpunjactens (Mtcroeoceus), 272 
purpuTum (Bacterium), 552 
purKlen^«« (CoTynebaeterivm), 391 
pusiUa (Cellulomonos;, 621 
pusilla (Cristtspira), 105? 
pusilla (Spirochaeta), 1057 
pxesitus (Baallus), C21 
pusiolvm (Bacterium), 145 
puslulalus (Micrococcus), 272 
puiaiua (Micrococcus), C96 
putidft (FB«udoniOQas), 96 
pulida (Rtslella), 575 


putneus (Micrococcus), 696 
puton» (Aeiinomyces), 973 
putoni (Slreploihnx), 973 
putonorum (Uemopkilus) , 5S9 
putredinU (Bacillus), 575, 610 
ptttredims (Bacterium), 610 
putredinis (Hislella), 575 
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radians {Bacillus), C07, 7J0 
radiata {Cornilia), 799 
radiala Q^ocardia), 973 
radiaia {Sarcind), 293 
radiaturn (Bacterium), DSS, 76} 
radiatum (Flatobacterium), 441 
radiuius (Aeiinomyces), 673 
radialus (Bacillus), 441, 613, 662, 799 
S26 

radialus (Micrococcus), 273 
radialus (Slrcptococcus), 273, 313 
radialus (Sirepiolhrix), 973 
/■qJ/cIus anacrohius (Bacillus), 7Ki 
radialus aqualilis (BactUus), 441, 613 • 
radialus aqualilis (Bacterium), 613 
radicicola (Bacillus), 43, 224, 225 
radxcicola (Baderiutn), 221, 225 
radicicoJa (Pseudownas), 225 
radtexeola (Ithiiomonas), 223 
radiaeola vac. Uquefactens (Daallus), 
650 

radictco^um 235 

raiicipcrda (BaelcHum), 141 
radidperda (Bhylomonas), 141 
radicipordrv (recudomooas), 141 
radicosum (Baelenum), 718 
racl/eom (BaeiJlw), 718 
radiijormis (17acidtts), 560 
radtobacler (Aehromobacier), 220 
radiobacter (Agrobactenum), 222, 330 
radtobacler (AlcaUgcncs), 229 
radtobacler (Bacillus), 220 
radiobacter (Bacterium), 229 
rcdio6ac/cr (Rhizobium), 229 
radiosus (Micrococcus), 273 
rajfmolacUs (Streptococcus), 325 
raflinosaceum (Fropionibacteriiim), 377 
raillteli (Spirochaeta), 10G9 
RamibacteriuTn, 33, 34, 368 
ramificans (Bacillus), 667 
ramificans (Baclertum), 685 
ramigera (Zoogloea), 160 
ramosa (Cladathrix), 983 
rsimosi (Novskia), 330 
ramosa (Nocardia), 368 
ramosa (Pasteurifl), 836 
ramo&oides (Bacillus), 369 


romosoides (Ramihackrium), 369 
ramosum (Pseudorbizohhm), 225 
ramosum (Ramtbacterium), S6S 
ramosus (Actinomyces), 308 
ramosus (Bacillus), SCS, 718, SOI, 827 
ramosus (Fusiformis),Z60 
ramosus liquefaciens (Bacillus), 7J5 
ranae (Tklycobactcrium), SS3, 884, 885 
8S6,SS7 

renarum (Barlonella), llOS 

tanarum (Haemobarlonella), IlOS 

tanarum (Spirochaeta), 1069 

rancens (Acetobacter), ISO, 183, l&l, 693 

rancens (Doinllus), 182 ' 

rancens (Bacterium), 1S3 

rancens (Vhdna), COQ 

rangi/erinum (Daelerium), CSS 

rangtjerinum (Plocamobaclerium), 6S5 

rangoon (/lfl»n07»j;e«8),91l 

Mngooneiisis CA’oeareffa), 911 

ranieida (Bacillus), 102 

rania’da (Bac(crium), 102 

ranieida (Salmonella), 533 

ronicola / and II (Mycobacterium), 890 

ranicula (1 ibrto), 206 

raphani (Marmor), 1200 

rappini (Spirillum), 217 

rarerepertus (Bacillus), 752 

rarus (Bacillus), 752 

rasmussent (Bacillus), 367 

rasmusseni {Bacieriopsis), 367 


Poinussenjo, 365 
ralbay (Bacterium), 394 
rathayi (Aplonotoefer), 394 
rathayi (Corynebsct&rium), 394, 400 
ralAay* (PAylanjonos), 394 
rathonis (Ackromobaeler), 104 
ratboma (P8Ciidi>i«on&8),101 
TttUi (Stnptothrix), 58?, 972 


accael* (Bacillus), 426 
aventUi (Aehromobacier), 426 
ending (Salmonella), 501 
eadingensis (Salmondla), 493. ^ 
wd,m var. S05 


RecordtUus, 11» 763 
fecio (Spirochaeta), 1069 
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S,„i («topApi.»K„), 3», __ 

?m,M, 6o«, 

W genet ctCreut Wicroeoccnt), 212 

W««e. (Slaph^lteottm) II2 

PPOp<»e« cio„„, 652 

MW erattut (Bnelmum), 652 
ppojme* camraii Waallut), 403 

WJ«« 4,ai . 

W2««/.«aa, W» 

' Pwi™’ WwcjM) 273 

;S!- sia ® (PractJhnea). uei 

ryegaZ «“«“»! (^aJocleriun,) S67 

Wiu.mal.irtu, , , 

pv=.p.a« laZZuT'iZ” 

nogene, ngnhntSye, 7 nTTg?' 
eni), 343 " (Sirepinceic. 

P’jogtnes aahrarjus {SlaDf,„fp, 

vyogenettd, (BKiUnt) ^ 

VuOnfttft ..1.- tn ! 


P7og-race 


!.'!!!!?"’" '?“'■ ^Bacterium) . 5(i 

pyoseptieus {Bacillus) 541 
^tepucnt iBeyMacillut), M 494 
Pyottphnt Wteroeoccm) 272 
pyoleptttpt (Slnphplxgecvt). 272 

'665'^ 

fynautlMhot. 1-7 (Baelertum) 68S 
pyrem, (BptiUut), 761 ' 

PW Ao, /, A-o, j ^ 

*rittw), 751 ^ ^ 

(BaeteriuTn), 64 Q 
(Ufarmor)^ 12U 
Pyn (Rjmocortiiu)^ jci^ 

Pyrtformis Wysoco<rctt«), l(Ui 
PJ/r<Venes {Lepiospira), lorg 
Pyrogenes iSpxrociiaeta), IQTO 
Pyrphoron (tf<J\conmo), low 


" 6fla 

Py^?en« (Bac«l„}, 3«j 
pyogenes sure [Baelmum) 3SS 
Pmtnes tenuis C1/,crcecceus) 306 qo 7 

pympl.ca iSe,nl,a) 45 
P>gtept,tn„ (Bneltnln.,: Sil 


gnetelnm (3/am,,), HOl 
3ua(enjas (^Ucrecoceua}, 273 

qoeemtandrens,, (GaiU), usj 

gum/al,a„ (Sacttnam) 75- 
guern/ahm (Soclliu) 752' 
WgntdalK (Trtpontnp,), ,076 
9«in(ono (Fottilit), ,og| 
««.n7<.pa W,rteU.,a), ,094 ,0-5 
9«nl«m (BahacItHan,), 367 

raabi (Ttnainoaparyt) g-- 
>»«■* (/■«cWa)"6M 
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MANUAL OF DETERMINATIVE BACTEftlOLOGV 


Milk - Becomes alkaline with curd. 

Nitrites not produced from nitrates. 

Indole not formed. 

No HjS formed 

Acid but not gas from glucose, xylose 
ind mannitol. Feeble with lactose. No 
tcid with sucrose. 

Starch not hydrolyzed. 

Optimum temperature 30" to 31"C. 
\Iaximum 45‘’C. Minimum 7" to 10*0. 

Aerobic. 

Habitat: Causes a rot of pineapples. 
Ananas comosus. 

101. Pseudomonas llgustrl (d’Olivcira) 
:omb nov. (Bactenum Itgustri d’OH- 
mra, Revista Agron., S4, 193C, 434.) 
From L. Ugustrum, privet; M. L. Ligus- 
rum, a generic name. 

Rods 0 5 to 0.7 by 1 3 to 3 microns, 
chains. No capsules. Motile with 
I to 6 polar flagella. Gram-negative. 

Green pigment produced on Dox a^r, 
ind in broth. 

Gelatin. Liquefied 

Beef -extract agar colonies: Growth 
noderate. Milky white, circular, convex. 

Broth. Turbid in 24 hours. No pel* 
icle. 

Milk Coagulated in 6 days, and later 
digested. Litmus slightly acid. 

Nitrites not produced from nitrates 

Indole not produced. 

Ammonia not produced. 

No gas from carbohydrates Acid from 
glucose, galactose, arabinosc and man- 
aosc. No acid from sucrose, maltose, 
lactose, raflinosc, mannitol and salicin 

Source : From diseased Japanese privet 
in Lisbon, Portugal. 

Habitat: Pathogenic on privet, Ligus- 
\TXim japomeum. 

102. Pseudomonas sesami Malkoll. 
(MalkofT, Cent f Bakt , II Abt., 16, 
190G, C65; Bacterium sesami Nakata, 
Ann. Phyt. Soc. Japan, 2, 1930, 2i2-, 
Phytomonas sesami Kovachersky, Ann. 
Univ. de Sofia, Fac. Agron , 8, 1930, 464.) 
From Gr. tesamum, sesame; M. L. Sesa- 
mum, a generic name. 


Synonym: Nakata (loc. oil.) lisfs Bac- 
terium sesamicola Takimoto, Jour. Plant 
Protect. Tokyo, 8, 1927, 433 {Phyio- 
monos sesamicola Magrou, in Hauduroy 
ot al.. Diet. d. Bact. Path , 1937, 412). 

Description from Nakata (loc. cit.). 

Rods: 0.6 to 0 8 by 1.2 to 3.8 microns. 
Motile with 2 to 5 polar flagella. Gram- 
negative. 

Green fluorescent pigment produced in 
culture. 

Gelatin: Liquefaction rapid. 

Beef-agar colonics: Circular, flat, stri- 
ate, smooth, entire margins, white. 

Broth: Growth rapid. No pellicle. 

Milk: Alkaline. No coagulation. 

Nitrites not produced from nitrates. 

Indole not produced. 

No HjS produced. 

Acid but not gas from glucose. No 
acid from lactose, sucrose or glycerol. 

Starch not hydrolyzed. 

Optimum temperature S0®C. Maxi- 
mum 35*C. Minimum 0®C. 

Facultative anaerobe. 

Source: Isolated from brown spots on 
leaves and stems of sesame. 

Habitat: Pathogenic on sesame 

103. Pseudomonas tolaasll Paine. 
(Paine, Ann. Appl. Biol., S, 1919, 210; 
Phytomonas tolaasi Bergey et al., Man 
uaf, e<J., 1030, 259; Baclcriutn idaasi 
Elliott, Bacterial Plant Pathogens, 1930, 
226.) Named for A. G. Tolaas who first 
reported the species. 

Rods: 0.4 to 0.5 by 0.9 to 1.7 microns. 
Motile with 1 to 5 polar flagella. Gram- 
negative. 

Green fluorescent pigment produced m 
culture. 

Gelatin: liquefaction. 

Bouillon agar: Streak develops in 24 
hours, dirty bluish-white, v.et-sbining 
and slightly raised. 

Broth: Turbid in 24 hours. Pellicle- 

Anik: Becomes alkaline and clears 

Nitrites not produced from nitrates. 

Indole production sbght. 

Acid but not gas from glucose. No 
acid from lactose or sucrose. 


INDEX OF NAAIES OF GENFRA. AND SPECIES 


rect-rett 


reclale {Eubaclenum), 367 
Tecialis {Bacteroides)^ 367 
reclangulare (Stdcroderma), 835 
recti (Alcaligenes), 415 
recli (Bac/eritim), 415 
recti physetens (Spirillum), 217 
rfcttcolens (Proleus), 491 
rccJum [Treponema), 10C9 
rcclus (Hihlenllus), 822 
reclui (Injiahlis), 822 
recuperaUit (6<jcvHu&), 067 
rec«pera(us (Bacf«rium), 067 
rccurrena (Scelus), 1235 
recurrentis (BorroliaJ, 10S9, 1060, lOGi, 
1062, 1065, 1067, 1009 
«e«eren<w (Cacoapira), 1059 
reeurrenlw (Prolomycelum), 105D 
feeurrenln (Spirillum), 1059 


Tee«»»i (jMterecocflo), 273 
Ttjraelans (Aehromobacter), 426 
rf/raetang (Bmllus), 426 
re/radaru (Baclenum), 436 
relringens (Borfelis), 1063 
refrinpens (Spirochaeia), 1063 
Ttfnnpens (JSptronetna), 1063 
refringens [Spiroachaudinma), 1063 
rffringena [Treponema), 1063 
regaudi (Spirella), 10C9 
regaudi (Spiroehaeta), 1009 
BegliUua, II, 7C3 
«g«fan; (CJostndfum), 735 
regulan'a (Mtcrococcua), 273 
ffgulans lUi/omis (BqoJIwj), 792 
re^lcn^ocllJl (tainpropedja), SI4 
’■eiJen&ocAti [Merismopediim), 844 
wifCBiacliji (Pediococcus), 844 
"ji^niacAu (Sarnna), SU 
’■enaU (Bacinue), 405 
renale (Bacterium), 3SS, 405 

renalc (Corynebaclcrium), S88 , 389 
renale (eunicuh) (Baciltua), 40i, 405 


renale (cunieult) (Bacterium), 405 
rename euniculi (Corynebacterium), 3S3, 
405 

renalis (Bacillus), 3SS 
renalts bacis (Baallus), 3S8 
renalts Ixivis ((7£>rj/a«6acffn«??i), 383 
remforme (Bacterium), 817 
reniformis (Bacillus), 817 
remforaits (Diplaeaceus), 300 
reniformis (Micrococcus], SOO 
rcoiformts (Ncisgeria), 300 
rents (Sarctna), 294 
repaeis (Spiroehaeie), 1070 
repattt (Bacillus), 667 
repens (Achorion), 921 
repens (Actinomyces), 021 
repens (Bacillus), 752 
repens (Baclertum), 685 
repena (Bptdermophyfon), 921 
r<pea« (I^pocollo), 921 
ropens (Marjsorl, 1139, 1192 
repens (Nocardia), 021 
repnmeos (Borrelma), 1226 
rcpnmens (Morsus), 1154 
replans {Bonllus), 752 
replans (Oranulobacler), 822 
reptiha (Treponema), 1076 
reptilivorous (Pseudomonas), 92 
resiRocsa (Pseudomonas), 179 
rescnareus (1/tcrococcus), 273 
restatus (Thermobactllus), 732 
resirietus (Proaclinomyces), 923 
retaneus (Bacillus), 752 
reticulare (Achronobac(er) , 426 
reheulans (Bacillus), 426 
rettculona (Ctadothnx), 983 
reticulam <SpAoeroliIu»),933 
retieuli (Aelinomyees), 914 
roticuli (Streptomycea), 944 
retieulosa IGalliOnetla), 832 
reliculus (Ac(inomyces), 015 
«ltculas-fu6er (Achnomj/ces), 915 
relifoTmans (Baclertum), 6S0 
rettformis (BactUus), 752 
retlgeri (Bacillus), 4S9 
rettgen {Bacterium), 489 
rettgeri (Butyribacterium), 380 



rose-rubi 
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roscopersicina (Lamprocystis), 848, 859 
Toseo-persicina (Planosarcina), 848 
roseopersicina (Thiocapsa), 845 

Toseo'persicinus {Mictococcus), 273 
T^sco-persicinus {Pleurococcui), 8ig 
Toseo-persidnus (Protococcus), 848 
rosettaceus {Micrococcus), 274 
rosettae (Carpophthora), 1162 
rosetiae (Ghlorogenus), 1152 
rosettae (Kanus), 1152 
roseum (Acetobacter), 183, 184 
roaeum (Amoebobacfcer), 849 
roseum, (Bacterium), 685 
roseum (Clostridium), 805 
roseum (Hahbacterium), 667 
roseum (Pelochromatium), 859 
roseum (Rkabdochromalium), 854 
roseum (Thioderma), 849, 8^ 
roseus (Actinomyces), 937, 973 
rwcw (Bacillus), 667, 685, 709 
ras4Us (Crtfpiecaccus), $4$ 
roseus (Diplococcus), 244 
roseus (Discomyccs), 973 
roseus (Oluconoaceiobacler), 634 
roseus (Micrococcus), 244 , 255, 258, 259, 
262, 203, 265, 271, 273 , 274, 270, 277, 
279, 282 

roseus (Pediococcus), 813 
roseus (Planococcus), 843 
roseus (Rhodococcus), 8, 244 
roseus (Sphaerottlus), 983 
njsctts (Slaphyl&caccus), 2S2 
roseus fischen (Bacillus), 667 
roseus fluorescens (Bacillus), 645 
roseus vini (Bacillus), 149 
rossi (Borreha), 1060 
rosst (Spirocftaefa), 1060 
rossi (Treponema), 1000 
rossica (Cellulomonas), GIS, 632 
rossicus (Bacillus), 622 
rossicus van caslaneus (Bacillus), 622 
rossii (Endosporus), 803 
rossii (Spiroschaudtnnia), 1000 
Tostockensis (Salmonella), 493, 518 
rotans (Bacillus), 72S 
rubea (A^ocardm), 976 
rubejaciens (Bacillus), 640 


610 


rubefaeiens (Serratia), 640 
rubellum (Clostridium), 817 
rubellus (Bacillus), 817 
Tubellus (Micrococcus), 274 
nibens (Micrococcus), 244 
rubeotschickU (Desuhvibno), 208 
ruhentsehickii (Vibrio), 20S 
rubeolae (Diplococcus), 310 
ruber (Actinomyces), 917 , 945 
ruber (Badllus), 481, 484, 753 
ruber (Chromobacterium), 752 
ruber (Discomyees), 917 
ru6er (Erylhrobactllus), 481, 752 
ruber (Micrococcus), 244, 850 
ruber (Mycocoecus), 891 
ruber (Myxococcus), 1041 
ruber (Proctdinomycfs), 225 
ruber (Rhodococcus), 244 
ruber (Streptococcus), 343 
ruber (Slrepiomyccs), 946 
ruber (Tkertnobacillus), 734 
ruber (Tbiopolycoccus), 850 
ruber aguatilis (Bacillus), 667 
ruber aguatilis (Bacterium), 667 
ruber baliicus (Bacillus), 482, 483 
ruber balticus (Bacterium), 432, 483 
ruber berolinensis (Bacillus), 650 
ruber berolinensis (Baclerium), 650 
ruber indicus (5acillas), 481 
ruber tndicas (Boderjum), 481 
ruber ovatus (Bacillus), 633 
ruber sardihae (Ba«71ws), 4S3 
ru6er sardtitae (Bacterium), 483 
rubesce/i'i (Bacillus), 651, 607 
rubescens (Bacterium), 667, 848 
Tvbeicens (bankasteron), S4S 
rul^cbccns (Micrococcus), 244, 277 
ritbescens (Myxococcus), 1041 
rubescejjs (Streptomyccs), 958 
ruficsccus (Slreplothrtz), 950 
rubi (Agrobacterium), 229 
rubi (Bacterium), 229 
rubi (Corium), 1205 
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rubi (Marmor), 1195 
ruhi {Pkytomonas), 229 
Tuhi {Pseudomonas), 229 
rubi var beta {Corium), 12Q5 
rubicoJa (Ps«wrfomonas), 700 
ruhtcundus (I'iSrio), 2QG 
rubida {Serratia), &41 
rubidaea [Serraiia), 4&i 
rnbidaeunt {Bacterium), 484 
rubidaureus {Actinomyces), 917 
rubidum (Bacterium), 641 
rjitidus (Boni/ua), G4l 
Tubidus lochs {iiterocoecus), 274 
Tubtformis {Bacillus), 6Q7 
rubtjenojam (Bocierjaw), 685 
rui«s«nosus {Bacillus), 635 
ruiijenosua {^fie^ococcus), 274 
rubiginoaum (Marmor), 1196 
ruiiffinosus (Beciilua), 687 
faiijiaoiua (^{rciJloeeceas}, 274, 343 
fiiSwIoai (SolmonoJJo}, 526 
ftt&ori* «uia (BaciBua), 410 
ruborutn (Corium), 1205 
917 

rubra (Cytopbaga), 1013 
nibra (Nocardia), S93, 905, 917 
rutra (Oospara), 978 
rutro (Saretna), 293 
rubro (BerroOa), 752 
rubra {Strephibriz), 904, 917 
rabri var. afpAo (Conum), 1205 
rubrics (5«rroiio), 644 
rubrjcun (Chromobacierium), 044 
rubricus (Bacillus), 644 
rubrieus (BryrtrobaciHits), 644 
rubnlineans (Saetenum), 151 
ruhriUneans {Phytomonas), 151 
'■ubrth'neanj (PseudoraoRas), 151 
rubnlineans (Xanlhomonas), 164 
rubrireticuli (Streplomycea), 946 
rubrj^u&albricans (Bacterium), 170 
rubrmbalbicana (Phylomonas), 170 
rubrisubslbicans (Xanthomonas), 170 
rubro/ujcuBj (l/altbactertuw), 667 
r«bro/u8cus (Bacillus), 667 
«ibropcrt5ncta (Nocardia), 904 
rubrapirlincla (Serraho), 905 • 


fubropertindlui (BoctUus), 392, 904 
nibropertinctus (Mpcabac(erium), 904 
ndfropertinctus (Prcactinomf/ccs), 904 
rtr&rum (Bactllies), 635 
rubrum (Baciertum), 6S5, 6SG, 905 
rubrttirt (Sff/cobacierium), SDO, 905 
r«5r«m (Placamobaclertum), 691 
ttibram (Propionibftctcnum), 374, 375, 
377 

mbrum (Protaminobacter), 190 

rubrum (Uhodagpirillum), feS, 867, 868 

rubrum (Semtclostrtdium), 762 

rubrum (Spirtllum), 632, S67 

rttbrufR (Tbtaderma), 850 

rubus (Bacillus'), 667 

rttdensts (flcciBur), 357, 359 

rudensts (Lactobacillus), 359 

rudts (BtrerBu^), 744 

ruedigeri (Bacillus), 406 

ruedigcrt (Corynebactenum), 405 

rvfa (Serralio), 644 

rufft (Thiocystis), 817 

rufeseena (Bonflus), 739, 752 

rufutus iBacillus), 752 

ni/um {iSpmButn), 852 

rutum CZbiospinlium), 852 

rufus (Bacillus) , 641 

ru/us (BryrtrobcctBits), 644 

Ruga, 1S18 

rugatus (SItcrococcus), 274 
rugosa (rGeudornooas), 204, 700 
rtigosum (Achromobacter), 426 
rwyojwm (BaeUrtum), 426, 700, 758 
rugosus (BaetUiis), 104, 426, 753 
Tvgosva (Mtcroecccus), 274 
rugazua (Streplacoceus), 343 
ru<^»us ur«ae <5(rep{oco«:«s), 343 
rugula (Sptnllum), 217 
rugula (t'rbno), 217 
Tugulosits (Bacillus), 753 
ruimaaottuia (Cowdna), 1094 
rinnrnonti«>n (fdemophilus), 501 
ntminanTtum (Itlicrococcus), 274 
riiminantium (RicleOatd), 1004 
rumrnaiUium (Rickettsia) (Coi«?r«a),1091 
rumtiwtiu (Dacsllus), 714, 761 
rumpd (Vibno'), 703 
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ruskmorei (Micrococcus), 274 
russii (Baelcroides), 5S0 
rusticum (Bacterium), 761 
rulffcrsensis (Actinomyces), 952 
rutgersenais (Streptomyces), 952 
ruiilcsccns (Bacillus), 485 
ruUlescens (Erifthrobacillus), 485 
rutilescens (Serralia), 485 
rutilis (Bacillus), 485 
rutilis (ErythrobaciUus), 4S5 
rutilis (Serralia), 485 

aaftouraudi (Bacillus), 387 
saccalus (Micrococcus), 375 
sacchari (Bacillus), 163, 478, 753 
sacchari (Encinia), 478 
eacchari (Marmor), 1183 
eacchari (Nanua), 1208 
sace^aripiilum (Bacterium), 762 
saccharo-acelobuti/licum (Clostridium), 
781,825 

saccharo-acetobuls/licum'alpha (Closlrid^ 
ium), 781, 825 

saccharo-aeetohutyheum-heta (Olostrid’ 
turn), 781, 825 

saecharo-acetobutylieum-gamma (Clostrid’ 
turn), 781 

Saeeharobactllus, 349 
Saccharobacier, 705 
Saccharobacteriurn, 623 
saccharobutyl - acelonicum (Clostndtum), 
781, 825 

saccharobutyltcum beta (Clostridium), 
781 

soccharobuttfUcum gamma (Clostridium), 
781, 825 

saccharobutyl - isopropyl • acelonicum 
(Clostridium), 781 

saceharobutyncum (Clostridium), 77J, 
824 

saccharobutyricum (Granulobacler), 771, 
S24 

saceharobutyncum gamma (Clostridium), 
781 

saceharobutyncum liquefactens (Clostnd- 
lum), 790 


saccharobuiyricus (Amylobacter), 771 
saeeharohutyricus (^act7/«s), 771, 755 
^ ' 
taccharobulyricus immobilis lique/aciens 
((franulohactllus), 790, 826 
saccharobuiyricus immobile nonliqueja- 
eiens (Granulobacler), 772, 824 
saccharobuiyricus liquefactens (Bacillus), 
781,825 

saecharobutyneus mobilis (Bacillus), 771 
saecharobutyrieus mobilis non-Uquefa- 
ciens (Granulobacillus), 771, S24 
saceharo/ermenlans (Baallus), S17 
saecharogenes (Bacillus), 817 
saeeharolactis (Slreptoeoeeus), 325 
saccharolytica (Bolulinea), 22 
saccharolyticiun (Clostridium), 785 
taecharolyiicus (Bacillus), 753 
saceharopclum (Clostridium), 772, 824 
saccharophile (Pseudomonas) (Hydros 
genomonos), 149 

sacekarophilieum (Clostridium), 772, 824 
saceharoposlulatum (Clostridium), 772, 
824 


saeehartim (Bacillus), 478 
saeeobranchi (Bacillus), 753 
sadova (Myenllus), 8^ 
saharae (Actinomyces), 973 
saint paul (Salmonella), 501 
saipan (Salmonella), 532 
sake (Lactoiaeillus), 363 
salicinovomm (Aerabacter), 457 
salictperda (Bacterium), 244 
saliciperda (Phytomonas), 244 
saJiciperda (Pseudomonas), 144 
solids (Bacterium), 406 
salicis (Erwinia), 466 
solids (Phytomonas), 466 
soZirto (Leptospira), 1079 
salinarift (Pseudomoaas), 110, 442 


salinarxa (Serratia), 110 
saXinarium (Flavobacterium) (Ilamac- 
terium), 110 

soZiitaZis (Salmonella), 504 
salivas (Bacterium), 686 
saZtrae rainatissiraus (Bacillus), 
salivas minutissimus (Sacienum), 
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sali-Salm 


saftwtK* sepUcui {Mierococctts) , 274 
salivaria (Klebsiella), 306 
jahvariujTi (Bacterium), 207 
salivarius (Mtcraeoccus), 275 
sa^tcanus (Siaphylocaccus), 2S2 
salivarius (Streptococci^), 320, 3^ 
238,342 

salivarius brevtS (Streptoeoeeus), 343 


salivarius septtcus (Coccus), 275 
salivariussepUcus (Micrococcus), 275 
sofiiJamts ««pliciis felts (BnciUus), 553 
salivarius tenuis (Sireptoeoceus), 243 
Salmonella, 10, 17, 21, 26, 31, 37, 43, 461, 
492 , 494, 608, 516, 523, 530, 631, 552 
Salmonella ep. (Typa Aberdeen), 499, 
526 

Salmonella ap. (Type Abony), 495, 602 
Salmonella ep> Adelaide), 500, 630 
Salmonella ap. (iVpe Altendorf), 495, 
506 

Salmonella ap. (Type Amager), 493, 524 
Salmonella ap. (Type Aroenfoort), 499. 
511 

Salmonella ap (Type Amberst), 497, 515 
Salmonella ap (Type Arechavaleta), 
49S, 606 

Salmonella ap. (Type Arizona), 462 
Salmonella ap. (Type Ballerup), 500, 
529 


Salmonella ap. (Type Budapeat), 495, 
605 

Salmonella ep. (Type Bnenoa Aires), 
497, 614 

Salmonella sp. (Type Butantan), 499, 
S24 

Salmonella ap. (TVP® California), 495, 
605 

Salmonella Bp (Type Caneatel), 458,521 
Salmonella sp. (Type Cardiff), 496, 612 
Salmonella sp. (Type Carran), 600, 628 
Salmonella sp. (Type Cerro), 500, 629 
Salmonella sp. (Type Champaign), 500, 
630 

Salmonella sp. (Type Chester), 495, 604 
Salmonella sp. (Type Claiborne), 497, 
^8 

Salmonella ep. (Type Coticord), 496, 612 
Salmonella sp. (Type Cuba), 499, 627 
Sidmonella sp. (Type Dar es Salaam), 
493, 579 

Salmonella sp. (l>ar es salaam type var. 
from Artrnaa.), 462 

Salmonella sp, (Type Daytona), 496, 

613 

Salmonella sp (Type Derby), 495, 606 
Salmonella ep. (Type Dublin), 497 , 617 
Salmonella sp (Type Duesseldorf), 497, 

614 

Salmonella ep. (Type Durban), 497, 619 
Salmonella sp. (TVpe Eastbourne), 498, 
619 


Salmonella sp (Type Bareilly), 496, 611 
Salmonella sp. (Type Berlin) (Type 
Thompson), 510 

Salmonella ep. (Type Berta), 497, 618 
Salmonella ep. (Type Bispebjetg), 495, 
606 

Salmonella »p. (Typo Blegdam), 497, 618 
Salmonella ep. (Typo Borbeck), 499, 572 
Salmonella ep. (Type Braenderup), 496, 
611 

Salmonella sp. (Tj’pe Brandenburg), 
495, 605 

Salmonella sp (Type Bredeney), 496, 
607 


Salmonella sp. (Typo EsBen), 495, 605 
Salmonella ep (Type Florida), 500, 628 
Salmonella ep. (TVpe Gaminara), 500, 
629 

Salmonella sp. (Type Gatun), 497, 516 
S^monella sp. (T^e Geor©a), 496, 6U 
Salmonella ep. (IVpe Give), 493, 622 
Salmonella ep. (Type Glostrup), 497, 614 
Salmonella ep. (Type Goettingen), 49S 
626 

Salmonella ep. (Type Grumpy), 499, 527 
SJmonella ap. (Type Hatttoid), 496, 

Salmonella ap. (Type Havana), 499, 627 
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sapolactica (Pseudomonas)^ 149 
sapolacticum (Bacterium), 149 
snponnecus (Bacillus), C6S 
saprogenes (Bacillus), CCS, 753, Tffl, S17 
saprogencs (Bac(erium), CftS 
saprogenes (Lacio5act«ua), 3G3 
saprogenes (Plcctridium), 7S2 
saprogenes (Slrepiocoeeus), g’H 
saprogenes 1 (Bacillus), 668 
saprogenes 2 (Bacillus), 670 
saprogenes I, II, III (Bacillus), 753, 7S2, 
817 

saprogenes carnis (Bacillus), 782, 825 
saprogenes inteshnalis (Bacillus), 817 
saprogenes vini I (Bacillus), 672 
saprogenes vini 12 (Bacillus), 672 
japrojenes vini III (BaciHua), 753 
saprogenes vini IV (Bacillus), 633 
saprogenes vini 1’ (Baallus), C5| 
saprogenes vini VI (Bacillus), CCS, 753 
saprogenes nni 1 (Micrococcus), 2S0 
saprogenes vini II (Mieroeoeeus), 345 
Sapromgees, 1294 

sapraphxUs (Miercspira), 202, 203, 206 
saprophiles (Vibrio), 203 
saprophiles a (TV6no), 202 
saprophiles 0 O'ibrio), 202 
saprophiles y (Spirillum), 202 
saprophiles y (I'lJno), 202 
sapfophytica (h'oeardia), 976 
saprophylicus (Actinomyces), 934, 977 
saprophytievs (Bacillus), 817 
saprophyticus (Streptococcus), 337, 344 
saprophylicus var. eromogenus (Actino- 
myces), 977 

Saprospira, 19, 20, 26, 23, 1054 
saprotoxicum (Clostridium), 817 
saprotoxicus (Bacillus), 817 
sarcemphysemalodes hominis (Bacillus), 
821 

Sarcina, 13, 14, 15, 17, 19, 21, 25, 27, 29. 

31, 33, 42, 249, 285 
sarcinae/ormis (Pediococcus), 230 
sarcinoides (3ItcrOcoccus), 274 
earcitioidca (Nitrocystis), 76 
sarcoemphysemalodes (Clostridium), 821 


sarcoempkysemalodes hominis (Bacillus) 
at? 


sarcophysematos (Bacillus), 775 , 776 
sareophysemalos bavis (Bocinus), 775 
sarcophysematos bovis (Cloelridiun), 775 
sareophysemalosi (Bacillus), 776 
sardxnae (Bacillus), 483 
sardtniensis (Clostridium), 821 
sardous (Bacillus), 362 
sardum miciurati (Bacterium), 362 
sarraeenicolus (Bacillus), 66S 
aartagoformum (Clostridium), 793 
sartoryi (Aclinoms^cw), 917 
salellitis (Bacillus), 817 
satellitis (Inflabilis), 817 
aauromali (Bacterium), 461 
soraatanoi (Bacterium), 132 
satujtanoi (Phytomonas), 132 
savastanol (Pseudomonas), 132, 133 
saiaslanoi var. fraxini (Bacterium), 132 
sarastanoi var./raxini (Phytomonas), 132 
savaslanoi var. fraxini (Pseudomonas), 
132 


sai'ostonoj var. neriY (Pseudomonas), 

132 

Savoia, 1221 

saxicavae (Crisltspira), 1057 
saxicaroe (Spiroefcoeto), 1057 
taxkoebing (Leptospira), 1079 
s. b. e. (Streptococcus), 343 
scaber (Bacillus), 753 
seaher (Tyrolhrix), 753 
scabiegena (£’nrtn:o), 478 
scabiegenum (Bacterium), 478 
sedbiegentis (Bacillus), 47S 
scabies (Actinomyces), 43, 957, 977 
scabies (Oospora), 957 
scabies (Str.jptomyces), 957 
•coriosus (Micrococcus), 275 
scarlatinae (Bacillus), 668 
scarlahnae (Micrococcus), 315 
scarlatinae (Streptococcus), 315 
scarlatinae (Sireptus), W, 315 
scarlatinae (Syzygioeoccus), S04 
scarlatinae sanguinis (Dipheoccus), < 

336 , , „„ 

scarlatinosa (Perroncitoa), 275 
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scar-sepi 


tcOTlaiincaus (3/tcrocOccus), 275 
tedrlattnut (^Itcrococcua), 275 
icololoqenes (.Bacillus)y 817 
ecdestus (Erro), 1251 
Scelus, 1231 

$chafferi {Badllua), 445, 450 
tchaffen {BocUrivm), 445, 450 
fclioj^tTi {Eacheriehia), 445, 450 
tcfiaudj’nni (.Planosarcina), 293 
tthaudinni (Sareina), 293 
tcKauiiinnv (SpirocAa^ta), 1003 
tzhaviinni (Spirosehaudinnia), 10(53 
icftfludjnBi (Treponema), 1003 
Sthmdinnum, 12, 13, 705 
tehevTltni (Baeillvs), 743 
8c^irolii(A> (Baeillua), 754 
tcM'ro^iJbM* (BtNimum), 442 
(ehtroKic^u {FlaeobatUrium), 02 
tthitoiacleroides (^'Uro3oploea), 73 
tcUelMWm iSalmenella), 507 
ScMtrolAri*, 12, 14, 876 
ScKmidiea, 870 
echaudlei CTHoploca), 994 
8c>imidl» (Strepiocoeetu), 344 

(Bacterium), 536 
536 

(Bactllug), 753 
tchollelti (Bacterium), 753 
slioUmuelleri (SalmoflelJa), 62, 495, 501. 

m 

icAotJmfiJIeri (Sacillua), 501 
«cRo£jj7iiJHen (Bacterium), 501 
tchclMlleri var. alvei (Salmonella), 532 
scbroeteri (Soranpum), 1031 
tchroeleri (Spirillum), 1054 
*cfcrcie{«ri (Spiroeliae/e), 1054 
Sc?ii«U{a, 312 

•cbuezenbactin (Bacterium), 187 
•cAiifncri (Baclerium), 6S6 
icAiiJj (Strepfococciu), 317 
*c^C£ien6eririi (BaciHuJ), G91 
tcAiSljfnierpn I and // (Vroiacillus), 691 
tchuylitlUentia (Aerobactllus), 722 
ecAuylltUiensis (AJieroapira), 196 
Bcbuylkilliensia (Paeudomonaa), 93, 700 
aeAui/lhllitrait (PiJno), 19G 
^cAu^il/nllientit Jluoreieeni (Bacillus), 93 


scAteargenbecA (Streptococcus), 322 
ecAtoansnqrund (Salmonella), 607 
Bcillcafum (Matmot), 1184 
ficissa (Pseudomonas), 97, 700 
tcissus (Bacillus), 97 
setssus (ffaelerfum), 700 
scluri {Hsemol>artonella), 1107 
selapoei (Endosporus), 801 
gelacoi (Sacillus), SW 
eclacoi (Clostridium), 804 
scoticvs (Bacillus), 66S 
scoticus (Erro), 1248 
seeates (Bacillus), 457 
secretum (Afannor), 1198 
secuadartus (Phagus), 1132 
secundum (Clostridium), 821 
secundus (Bacillus), 665 
secundus fullest (Bacillus), 668 
secundus fulltu (Sactertum), 668 
sedentamus (Micrococcus), 606 
sedtmenleus (Micrococcus), 096 
segelahs (BactUus), 753 
segmentosum (Corynebaeterium), 405 
segmenlosus (Bacillus), 406 
segnia (Pseudomonas), 177 
seiferlt (Streptococcus), 344 
seloekii (Treponema), 1076 
selandta (Salmonella), S25 
sclenieus (Micrococcus), 275 
SelcTumtonas, 218 
5eHi»c(o«Indium, 705 
ssmiftuin (BocfertuTJt), ISS 
semtnum (Phylomonai) , 133 
seminum (PSeudomoaaa), 138 
sempentivum (Baclerium), 7SS, 761 
tendai (Salmonella), 493, 518 
sendaicnsis (Salmonella), 518 
Senegal (Salmonella), 526 
senflenberg (Salmonella), 525 
senftenbergensis (Salmonella), 525 
sensibilis (Micrococcus), 275 
seositiva (Cytophsga), 1016 
sepedomea (Phytomonas), 393 
sepedonicum (Aplanobaeter), 393 
sepedonicum (Dacterium), 393 
sepedomcum (Corjmebactenum), 393 
sepiae (Photobaclerium), 037 
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sepiola (Coccohacillus), 702 
septatum (Baclerium), 401 
$eptatuTn (Polyangium), 1023 
septatum (Somagimn), 1025 
septatum var. jnicroeyslum (Sofangium), 
1023 

septatus (Bacillus), 401 
septentrionah (Bacterium), 6S6 
seplica (Merista), 283 
seplica (PasteureUa), 546 
septica (Pseudomonas), 94 
aepUca, (Saretna)^ 283 
septicaemiae (Eberthella), SI3 
septicaemiae (Shigella), S43 
septicaemiae anserum ezudaticae (Bacil- 
lus), M3 

aepficaemiac canis (Sactcnum), 590 
eepticacmtac ^emorrbagicae (Bacillus), 

m 

seplicatmiae haenujrrhagtcae (Bacterium), 
M3 

sephcaemtoc laphyri (Bacillxis), 668 
sepUcaemicus (Bacillus), 6C8 
acpltcAacmiae (Sac^eptum), 547 
septico-aerobius (Badllus), 753 
eepttcum (Bacterium), C73 
eepticum (Clostridium), 774, 775, 782, 
815, 824 

septicurn (ilicrospOTon), 275 
septicus (Aclinomyces), 917 
sepdcug (Bacillus), 6S6, 774, 775, 817 
seplicus (Bactenvm) (Proteus), 6S6 
septtcus (Coccus), 275 
septicus (Micrococcus), 275 
septicus (Proteus), 6S6 
septicus (Slrepl<?c(?ccus), 344 
septicus (Telracoccus), 283 
septicus (T'ibrjo), 200, 775 
septicus acumtnatus (Baallus), 674 
septicus acumtnatus (Baclerium), 674 
sephcus agrigenus (BociUhs), 673 
septicus agrtgenus {Bacterium), 673 
septicus cuntculi {Bacillus), 652 
septicus gangrenae (Baallus), 775 
septicus hpminis (Bacillus), COS 
septicus hominis (Baclertutn), 66S 
septicus insectorum (Bacillus), 753 


septicus keratomaladae (BactUus), 679 
septicus Uquefaciens (Streptococcus), 3U 
sephcus pulidus (Bacillus), 667 
septicus putidus (Bacterium), 667 
septicus sputigenus (Bacillus), 306 
septicus ulceris gangraenosi (Bacillus} 
774 

septicus vesicae (Bacillus), 66S, 741, 7o8 

septimum (Clostridium), 822 

Septimus (Hiberillus), 822 

septique (Clostridium), 775 

seplique (Vibrio), 775 

septopyaemicus (Streptococcus), 344 

septus (Bacillus), 405 

Sequinillus, 11, 763 

seriinoioi (Baallus), 478 

serbinouft (Bacterium), 478 

serbinouH (Ervinia), 478 

sergenti (Bartonella), JJOO 

sergenti (Haemoharlonella), 1106 

sericcus (Baallus), 668 

scnccjr (Pseudomonas), 140 

serophilus (Micrococcus), 275 ' , 

serosUidis (Bacillus), 727 

serpens (Arcbasgium), 1019 

serpens (Bacillus), SOS 

serpens (Bacteroides), £68, 57? 

serpens (Chondromyces), 1017, 1019 

serpens (Spirillum), 213 

ierpens (■lt'5r:o), 213 

serpens (Zuberella), 568, S77 j 

serranoi (Baclerium), 127 ^ 

Serratia, 5, 10, 14, 20, 25, 31, 32, 37, 443, ; 

461, 479 , 484, 705 j 

serratum (Bacterivm), 761 ( 

serrotus (Aclinomyces), 91? i 

serralus (Bacillus), 66S ^ 

serralus {Micrococcus), 275 
seiTulalus (Bacillus), 753 
sesami (BactUus), 137, 753 
sesami (Baclerium), 128 
sesami (Phytomonas), 12S 
acsanii (fteudomonas), 128, 337 
aesamitola (Bacterium), 12S 
aesamicola (Phytomonas), 123 
sessile (Bacterium), 715 
sessile (Synangjum), 3W3 
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sess-smeg 


s<tsitis (Bacillus), 716 
sesstbs (Cftondromtfcfisl, 1033 
asssilii (Pseudomonas), 700 
*€lana« (Bacterium), 128 
setanae (Phytomonai), 128 
Betariae (Peeuddmonas), 126 
Bcliensia (Ir\fl.abiUs), 823 
selonii (^chnowj/cea% 073 
setosum (Bacterium), 6S6 
setosus (Bacillus), 663 
«€ti.’ari€nse (Baclenuwj), 435 
Bowanense (FJavobaclerium], 435 
sejrenni (Bacfenum), 761 
«€icennj» (Aehromohaeter), 426 
seztum (Closlndmm), 810 
aexlua (JlihUnllus), 810 
ikangani (Salmonella), 831 
ebemiaoii (Propiooibacterium), 373, 374, 
376, 376, 379 
shgce (Bacillus), 536 
ebipae (Baclenum), 536 
Shigella, 10, 26, 31. 37. 459, 493. 635. 537 
shmamini (Futoctllus), 583 
SiolopyuS (Staphylococcus), 257 
sialoseplicus {Mtcroeoccus), 275 
stamensis (Saaltus), 716 
eicca (Mciseena), 398, 200 
siccum (Bactcnum), 686 
atcciis Bacillus), 753 
sitcaa (CacteToides), 667, 579 
SICCUS (Ptploeoccus), 298 
SICCUS (ji/icrt?cocctts), 275 
SICCUS (Spheraphorus), 667, 670 
iSidcro6QC{er, MS 
Sidorocapsa, 9, 23, 2G, 20, 35, 833 
Bidcrococcus, M5 
SidtToderma, S35 

Suieroaionaa, 20, 23. 20, 29, 35, 834,835 
Sideromj^ees, 9S6 
sidcropous (CAlamydolAns), 9M 
itderopous (GaUionella), S32, 985 
sideropous (Lcplothrix), 985 
Stdcrothece, S35 
8ff6cr<i (fiaclcrium), 6S6 
SilfecrscAffiidiV (Bacillus), 660 
siibcrscAmidfi (/Irtinom^ces), 975 
silbersehmtdd (Xoccrdia), 975 


silberschmidlii (Cohnistrep/othriz), 975 
advattcus (Bacillus), 714 
sdrestrii (Cylophaga), 1016 
silrcslria (Erro), 1249 
stmtac (Bacterium), 593 
stmiae (Noguchia), 693 
Simile (Baclers'uffi), 753 
atmilta (Becilltt*), 753 
Sifnilis (UicTOCoecus), IPS 
simthyphotus (Bactllui), 753 
simptez (Bacillus), 715, 7-iS, 7SI 
eimplet (Corynebactenuin), 397 
Simplex (dftcroeoceug), PS 
simplex (Myxohacler), 1030 
eimptex (Polyangiuin), 1030 
simplex (Rhitobium), 225 
Simsbury (Salmonella), 525 
stmulons (Bacillus), 669 
aimulaos (l/egio), 1260 
smulans (Dficroeoccus), PS 
nnopi¥Q9us (Bactflus), 754 
smcnss (Buljlo5aclss), 781, 825 
sinensis (Spirochaeta), 1069 
stnpulare (Acetobacier), 692 
stnyulans (Baetllua), ^ 
siQuosa (Psoudomonaa), 103, 700 
nnuoaum (Aehromobacter), 103 
sinuosus (Bacillus), 103 
sinuosus (Bacterium), 700 
stticulosus (Baallus), 669 
skoliodonta (Spirochaeta), 1074 
sl{>liod0n(um (rrcponemo), 1074 
stnaragdlnB (Pscudomoaaa), 94, 700 
Sffiaraj^iHO foetidua (Bacienum), 700 
smaragdinaphosphoreaeens (Achromobac- 
Ur), 634 

smaragdino-pkosphoreacena (Bacillus), 634 
smaraedino-phosphorescens (Bacienum), 
635 

smara^^iRum (Bacienum), 635 
smarogdinus (Bacillus), 700 
mnarapdinus /oettdua (Bacillus), 94 
smepmalis (Bacillus), SOO 
ameymalis (Bacterium), 890 
smeymalis (Slycobaclenum), SOO 
smepmah's var. muns (iU ycobacUnum) 
891 
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smithti iChromobactertutn), 234 
smilhii {Microspira), 206 
smilkii (Pseudomonas), 234 
smitJiii {Vibrio), 202, 203, 206 
smyrnii (Asotobaoler), 219 
snieszl;oi (PUctridium), 823 
80 ciovivum (Bacterium), 606 
sodoiiu (Spirochaela), 216 
sodoku (Treponema), 215 
fioehngenii (Methanobacteriwn), 0i5, 
646 

sogdianum (Borrelia), 1060 
sogdianum (Spiroehaela), JOfiO 
sogae (Bacterium), 131 
sojoe (jPhglomonas)^ 131 
tojoe (Pssudomones), 131, 135 
sojoe {RAizo6ium)i 226 
aoiantrceartim (Bacillus), 137 
eolanacearum (Bacterium), W 
soUaacearum (Piiagus), iJ35 
solanactarum (Phytomonas), 137 
eolanaceamm (Pseudomonas), IS?, 138, 
1129, 1135, 1136 

solanacearum var. asiatiea (Phylomonas), 
133 

solanacearum var astalka (Pseudo^ 
TOonas), 13S 

so(fln<ice<irum var. asiau'cum (Baelertum), 
138 

solani (Acrogcnus), 1203 
solani (Butylobaclcr), 781, 825 
solaaj (CWorogenus), 1149 
Eolaiu (Corium), 12(M 
solam (Marmor), 1174 
solani (Sarctna), 293 
sofont var. severus (Acrogenus), 1203 
solani var. vulgaris (Acrogenus), 1203 
solanincola (Bacillus), 469 
solaniolens (Phytomonas), 93 
golaniolens (Pseudomonas), 98 
solaniperda (Bacillus), 417 
solanisapra (Errsdnia), 46S, 469, 470 
solantsaprus (Bacillus), 463, 470 
sotare (Bacterium), 439 
Bolare (Flavobactcrium), 439 
solenis (Spirochaeia) , 1057 
sotenoide (Spirosoma), 83l 


solida (Comilia), 817 
Solidocoeeus, 8, 235 
Solidovibrio, 8, 102 
solidum (Clostridium), 821 
solidus (Bacillus), 817, 821 
soUlarium (Achromobacler), 426 
solilarius (Bacillus), 420 
sotilarius (Bacterium), 426 
sotmsii (Bacillus), 817 
'solmsii (Diplcctridium), 817 
toll (Salmonella), 526 
somaliensis (Actinomyces), 965 
somaliensis (Diseomyces), 965 
somaliensis (Indiella), 965 
scmaliensis (Tndiellopsis), 965, 9C6 
somaliensis (Ifocardia), 965 
Botnaliensis (Slreptomyces), 965 
somaliensis (Sireplothrit), 965 
sombrosus (Banltus), ?Si 
sommeri (Actinomyces), 917 
sommeH (Oospord), 915 
sonnei (Bacterium), 640 
sonnet (Proshigella), 540 
Bonoei (Shigella), 640, 512, 645 
Sorangium, 1021 
sordellii (Bacillus), 787 
sordeUi (Clostridium), 787 
sordtdus (Bacillus), ^ 
sordidus (Bacterium), 669 
sordtdus (3/ierocoecw), 275, 669 
soredialum (Polyangiunt), 1022, 1023 
Borediatura (Soraogiuia), 1022 
soredtalum var. macrocyttum (Sorari’ 


gium), 1023 
sorghi (Boriilus), 754 
sorgfti (fiaclertum), 754 
50r(|ertttn (Bacterium), 6S6 
somtfailw (Jftcrococcus), 344 
somtfezli* (Blreptococcus), 344 


Sorochlorisf, 860 
torracsuicolws (Bac erium), 663 
wHo (Bacillus), 754 
loUo (Bacterium), 754 
:ojt» (Baclfrium), 3K 
ojpie (Lactobacillus), 35S 


ISOS 



FAMILY PSEUDOMONADACEAE 


129 


Starch hydrolysis feeble. 

Optimum temperature 25®C. 

Source: Isolated in England from 

brown-spot of cultivated mushrooms 
Habitat: Pathogenic on cultivated 

muslirooms. 

101 Pseudomonas xanthochlora 
(Schuster) Stapp (Haelerium xantho- 
chlorum Schuster, .Arbeit a d lyaiscrl 
Biolog. Anstalt. f. Land. u. Foratw., 8, 
1912, 452; Phijtomonaa xanlhocfilora licr- 
gey et al., Manual, 1st ed , 1923, IRO, 
Stapp, in Sorauer, Handbuch der Pflan- 
zenKrankhcitcn, S, 6 Auf , 192S, 213 ) 
From Gr. xanlkus, yellow , chloms, green 
Description from Erw Smith, Bacteria 
in Rel. to Plant Dis , S, 1914, 272 
Rods 075 to 1 5 by 3 0 microns Mo- 
tile with 1 to 3 flagella. Gram-neg.ativc 
Green fluorescent pigment produced in 
culture 

Gclaiin: Slow liquefaction 
Agar colonies . Circuhr, slightly raised, 
>cllow -white. 

Broth. Strong clouding in 24 hours 
A white pellicle 

Milk: Slow* coagulation and cle.iring 
Nitrites arc produced from nitrates 
Indole is produced after 10 ilajs 
Hydrogen siiindc produced slowl) 
Acid but not gas from glucose and 
galactose. 

Optimum temperature 27''C' Maxi- 
muni 4}®C. Minimum 2’C 
Source Isolated from rotting pot.ato 
tuliers in Gcrm.any. 

Habit.at. Pathogenic on poLalo tuln-rs 
and a number of urirelafeil plants 

10-j Pseudomonas rhlzoctoola (Thom 
ns) comb. nor. (Aplano!>ncl(r rhizoclama 
Thoiins, Oliio Agr INp .''la Bull 3.V1, 
1922, 211; Hocterium rl\i:i‘clnnta Sl.spp. 
in Sr)r:iuer, ffandlmrfi ifer i’dinzcntninl 
hriten, S, 5 Auf., 192S, ?10, /’Ajifomonos 
rAiroffonio Burkholder, Phj tojnth , SO, 
lOm, 7.) From Gr. rAi;c>, root; rtonu*, 
murder. 

RMs . 0 5 to 0 V. by 1 I to 1 0 micnms 
Non motile. Gram negatiic 


Green fluorescent pigment produced in 
culture. 

Gchatin ; Liquefaction 
Nutrient agar colonics Grconish-jcl- 
low, later olive-bufT, circular, raised, 
slightly viscid. 

Broth. Turbid, pynfe yellow 
Milk* Alkaline; clears 
Nitrites are produced from mtr.itcs 
Indole reaction very slight 
Xo IIjS formed 

Starch: Potato starch slightly lij- 
drolyicd 

Growth in S per cent salt. 

Optimum temperature 25“ to 27“C. 
Maximum 3S“C Minimum 0“C 
Source Isolated from roots of lettuce 
showing the rosette disease 
Habitat: Patliegenic on roots of let- 
tuce 

IOC. Pseudomonas barkerl (Bcrridgc) 
Clara (Bacillus of pear blossom dis- 
ease, Ikarkcrand Grove, Ann. Appl. Biol , 
/, 1914,91; Barker and Grove’s organism, 
Doidgc, Ann Appl. Biol , 4, 1917, 60, 
If barkcri Bcrridgc, Ann. Appl Biol , 
//, 1921, 73; Phylomonas iarleri Borgey 
ct al , M.anu.al, 3fd ed , 1930, 2G5; /hc- 
Urtum AnrAcri Elliott, B.actcrial Plant 
Pathogens, 1930, 95; Cl.ira. Science, 75, 
19.31. II ) Named for B. T. I* Barker 
who first reported the species 

Description frtim Doidgc (lot cit.) 
Rolls 0 5 to OK by 2 to 4 microns 
Motile with 1 to t polar fl.ageila Gr.ain- 
negitivc (Biirkholdcr), not Gr.am-pf>«|. 
tivc as stated 

Green fliiorewnt pigment |)nvhirc<l In 
culture. 

Gelatin I.iqurf.artirm 
.\gar Gniwtli is white. frcMe, Pit, 
gtisicning. smooth edged 

Bmth .''bghtJr turbid »i 21 Jiuur'* 
Milk Mowly cle.arcl 
Nitrites not ppxhiccd from nilrati* 
IniWe not fumictl unb*'* ciilliirc 
warmed. 

f'tarch slow Ij ihgi^ted. 

Swrec Ikarker irudc m-anj culturrs 
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Bporogenes (Clostridium), 775, 782, 783, 
7&4, 786, 817, 818, 825 
sporogenes iGranulohactllua), 822 
sporogenea (Laclobacillua), 763 
sporogenes {Melchnikovitlus), 782 
sporogenes capsulatus {Bacillus), 817 
sporogenes coogulans (Bacillus), 782, 825' 
sporogenea foetidus (Bacillus), 787, 818, 
826 

sporogenes liquefaciena (Bacillus), 818 
sporogenes non-liquefaeiens (Bacillus), 
818 


ipariw (Bacillus), 751 
sputi (Bacillus), 754 
sputi (Bacterium), 761 
sputicola (Bacterium), 761 
sputigena (Microspira), 19S 
spultgenes tenuis (Bacterium), 687 
spuligenum (Bacterium), 6S6 
spuligenum (Spirillum), 206, 2IS, 701 
apuHgenus (Streptococcus), 344 
sputigenus (\'ibrio), 198, 206 
apuHgenus var. minutiasimus (Vihrio), 
206 


sporogenes non liquefaciena anaerobius 
(Bacillua), 818 

sporogenea oedemalia (Bacillus), 787 
sporogenea parvus (Bacillus), 818 
sporogenes psoriasis (Spirockaeta), 1069 
sporogenes regularis (Bacillus), 785 
sporogenea saceharolylicus (Bacillua), 785 
sporogenes var. A (Bacillus), 783 
sporogenes var. A (Clcslridtum), 782 
sporogenea var. A. P. Marie (Cl 0 strid~ 
turn), 783 

sporogenea var. B (Bacillus), 782, 787 
sporogenea var. B (Clostridium), 787 
sporogenes var. caudapiscia (Ctoslru 
dium), 783 

sporogenes var. equine (Clostridium), 
783 

sporogenes var. parasporogenes (Closlnd^ 
t«m), 784 

sporogenes var tyrosinogenes (Clostrid- 
ium), 783 

sporogenes zoogleicus (Bacillus), 797 
SpoTonema, 6 
sporonema (Bacillus), 754 
Sporosarcina, 30, 67, 2S5 
Sporospmllum, 218 
Sporoin'chum, 916 
Sporovibno, 33, 35, 207 
spumalis (Actinomyces), 976 
apumalis (Oospora), 976 
spumarum (Clostridium), 808 
spumarum (Pleciridium), SOS 
spumosum (Polyangium), 1031 
spumosum (Sorangium), 1023 
spumosus (Bacillua), 669 


apuHgenus crassus (Bacillus), 459 
sputigenus crassus (Bacterium), 459 
spuiorum (Vibrio), 200 
squamiformis (Bacillua), 754 
squamosum (Bacterium), 6S7 
squamosum (Corynehacierium), 400 
squamosum longum (Bacterium), 760, 762 
SQUomosus (Bacillus), 669 
squamosus hngus (Bfl«Ilus),760 
squalorolae (Treponema), 1076 
stalacUtigenes (Bacterium), 6S7 
s/anieri (Vibno), 703 
Stanley (5olmonf!lo), 503 
stanleyi (5fl?monf!Ifl), 603 
staphylina (Spirochoeia), 1069 
Staphylococcus, 21, 31, 33, 235 
staphylophogus (A/ierococcut), 275 
atatioois (Acbromobactcr), 421 
slationia (Vibrio), 206 
stearophilum (Achromobacter), €09 
slearophilus (Bacillus}, 009 
stearothermophUus (Bacillas), 731 
Stclangjum, 1020 
stellaris (Bacillus), 754 
sfeliotum (Bacterium), SIS 
Btellatvan (Polyangium), 1031 
siellotus (Sflctlius), 5S0, 710, i , 
steliatus (Caccus), 270 
Bfellatas (Wicroeocews), 276 
ateKotus anaerobius (Bacillus), S1J> 
ttenagyrata (Spirochaeta), WO 

stemycalum (Treponema), Wi 

stcnohalis (Achromobacter), 420 
stews (Streptococcus), 314 
stCQoatrepta (Spirochaeta), 
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tpatiosus (BueiUus), 75i 
spaluhfoTtnt {Ciliobaetenwn), 369, 518 
8jja(uU/or*T«s (Batillus), 81S 
tpermalozoides {BaciUns), 7&i 
tpermaiozoidts {Vtt»n’o), 206 
gpcrmformis {Treponefna}, 107C 
spemoidcs (Acu/omw), 812 
tpttmoides {Baallui), 812, 827 

spermoides (0oitTidiiim), 812 
tpermoides (PalmuJa), 812 
apemopftilinus (BaaHu*), 669 
gpbacrica (Blaatocaulw), 836 

sphatricum {Oranulobacter), 822 
Bph&sncns (Bacjllus), 727, 72S, 729, 818 
sphairtcvi var. /u»f/omj3 {Bo«llu«),728 
Spho-tTOCOCcus, 312 
ipliatroirf** (CAromafium), 816, 859 
sp/ia«Kii<f« (Cl«4tr»A'um), 821 
«p?ia«roid«» {iUerocQCCus) , 275 
tpkaertixdea (RAuobmm), 225 
ip^eroaporua (Banllus), 754 
sphatrosporui ealeo^celieus (DaalluB), 
751 

Sphctrolhnx, 986 

Spbacroltius, 12, 29, 23, 20, S82, OSS 
tphgffm (Stnptogaceus) , 344 
tphtncidee (BaciUui), 791 
spheocndcs (Gostndium), 791 
ipkenctdea (Douslostllua), 791 
spheaojdes (Plcclrtdtum), 791 
SpbciotiUtts, 34, 33, 6S0 
Bpherojdca (Uhodopacudomonas), 865 
Spherophoru^, 34, 3S, 678 
ephtn^tdii (BmiUus), 491 
aphinffidts (Bfchenehia), 491 
(rre/fut), 491 

tpicnltfera (Cnifjjpjro), 1057 
tpicultferq {Spirochaela), 1057 
tpitekermann {Oactllua), 477 
fpim/enim (Bacifrtutn), CSS 
*p»m/eni4 (BnctlJus), 
aptnosa (Comifia), 817 
eptfKWporuj (.BoctUua), 754 
gpirujsuirt {Dactgrium), 6S& 
gptrwsui (Boetflus), 817 
gpirale {BacltriMm), CS6 
tpiralia (Aciinomycea), 073 


aptralii ^Baeitiua), 754 
sptraru {Baetllua), 669 

Spinllat 28 
Sptrtltiui, 5, 4S6 
spirilUtides (Streptolhrix), 977 
^rilJuiD, 5, 12, 35, 16, 18, 39, 21, 25, 28, 
29, 31, 43, 212 , 216. 996 
apiriUum {Atotobacler), 216 
tpirtUwn (riferio), 216 
SpircfKictllus, 12, 14 
Spirochaeta, 5, 32, 18, 19, 20, 26, 23, 37, 
1007, 1051, 1053, 1054, 1058 
SptTochaete, 1051 
Spirochaela, It^l 
•Sptrodcscus, 6 
eptrogyra {Badllui), 754 
SpiVoBionfis, $, 11 
Spironema, 20, 1058, 1071 
Sptrophyllum, 8, 0, 15, 17, 831 
BpimcAfliidmme, 1058 
Sptmomo, 7, 12, 16, 28, 212, 1122 
Bptrultna, 6, 993 
aptsauni (BdWerium), 761 
sptltt iAcUnomyeca), 925 
eptUt (Srcnslrcpio^rtz), 025 
«pite» (Dwcimiyccg), 025 
apilzi iOoapcrra), 925 
aptUi (BtfepiotArj'i), 925 
tplendcns {S<tctllus), 613 
aptendidum iPhotoiacUr), 636 
splenrfidum (PKoloboDJerium), 636 
«plcnd<rf«« (Vi&rio), 636 
tplendar marta {Pfiotobacler), 636 
si^enics (Ac(inom^ces), 922 
*pl«n«co (A’ocardjo), 922 
splcitameffaliae {Bacteroidea), 5SO 
aplenomegaltae {Synbaclenum), 5SQ 
apon^iosa (Pfcyfomowis), 120 
apdnpiosa {Pteudomonas), 120 
•ponywaum (Boctenum), 120 
«ponjto»«» (BaaJiuj), 120, 754 
tponferum iSpinllum), 218 
Sporoeytophaea, 35, 259, 1005, 1006, 
1009, lOlQ, IMS 

tporogena rAeumafanw (Sptrocftacta), 
1009 

aparogtnej (Baetllus)t 782, 817 

im 



subc-suil 


index of IfMiES OF GENERA AND SPECIES 


sw 6 cilrtc«m {Bac(erium), 687 
suhcloacae (Bacillus), 457 
8 iiE>coc«neus {Bacillus}, C52 
SKftcoccotrfews ( 5 ac« 7 ^« 5 ), 669 
suicreia (Cellulomonas), 176 
subcreta (Pseudomonas), 176 
subcrclaceus (Micraccccus), 270 
subcuHcvlaris (Baeillua), 755 
subdenliculaium (fiacfertum), 762 
sufecnfertcus {Bacillus), 533 
subcr/acicns (Bacterium), 640 
«« 6 cr/flacna (PAyfomonas), 640 
su 6 ;f(i/ormc (5acfenwm}, 759 
eubilava (Neisseria), 276, 299 
subjlara (Sarcina), 293 
awt^auescens (WicrococcMs), 276 
su 6 j?aMdus (Micrococcus), 278 
suhfiavus (BaetKus), 669 
aubjlavus (Baclerium), 669 
«u 6 ^avu 5 (Diplocoecus), 276 
subjlaous (Mtcrococcus), 276 
subfoetidus (Bacillus), SIS 
Buh/uscum. (Bacierium), 6§7 
subfuscus (Microcciccus), 270 

(BactUus), 451, 060 
Bubgilcus (Micrococcus), 277 
su 6 fff(jnu)a/MS (Micrococcus), 277 
suhgranuhsuB {Sactllus),G5S 
subgriseus (Mtcrococcus), 277 
svbhhensis (Boctllus), 484 
8 wWac(cu« (Mtcrococcus), 277 
sublanalus (Bacillus), 755 
suhhlacinus (Mtcrococcus), 277 
8 u 6 (i 5 «e/a«ens (Bacterium), 457 
suMuslns (Bacillus), “55 
subluleum (Bacterium), 0S7 
subluteus (Micrococcus), 277 
8 u 6 marjni /8 (BaciHus), 755 
SHbmt'eus (Mtcrococcus), 251, 277 
5 u 6 ocAracett 8 (Ba«)/ws), 670 
subacAroceus (BacUrtum), 670 
stiftocArcceus (Micrococcus), 277 
suborydans (Acelobactcr), 184 
subpneumonicum (Bac/er*ww), 703 
su6ros«u5 (3/icroca«N8), 274 , 277 
subrubeum (Bacienum), 762 
subrubeus (Bacillus), 7C2 


subrubiginosus (Bacillus), 670 
sttlru/a (SerraUa), COl 
subrufum (Bacterium), 601 
subsquamosum (Bacterium), 762 
subsulcatus (Bacillus), 070 
aubterminale (Clostridium), 788 
subierminalis (Bacillus), "SO 
suhlerraneus (Uizrococcus), 277 
si^terraneus (Staphylococcus), 277 
suhletanicus (Bacillus), 727, $16 
sublAcrawpAtium (Bacterium), 762 
Subtile (Bacierium), 755 
subtile (Treponema), 1074 
subtile agnorum (Bacterium), 64S 
suhUUJortne (Bacierium), 755 
suhiili/ormis (Bacillus) (Sireplobaeler) 
755 

subtilis (Bacillus), 42, 43, 45, 63, 708. 
709, 711, 712, 713 , 716 , 741, 742, 746, 
747 , 751, 753, 760, 762, 1138 
subtilis a (Bacillus), 710 
subtilis (Bacillus), Michigsa sdraia, 718 
suhlilis (Mtcrococcus), 277 
at«6dt(i« (Spirochaeta), 1074 
subtilis (Spirontma), 1074 
iabWis (BptfoscAaudinaja), 1074 
sublilis (Vibrio), 710 
subtilis var. aspocKS (Bacillus), 4S 
subtilts var. aterrmus (Bacillus), 711 
subtilis YSiT, palUriae (Bacierium), 762 
subtilis var. nt^cr (Bacillus), 711 
subtilis var. Mscosus (Bacillus), 710 
8ubtt(ts aiwiifis (Bacillus), 7S2 
subtilis sxmulans 2 (Bacillus), 755 
subtilissimum (Spirillum), 20D 
subttlissimus (I''i‘bria), 200 
subvertens (Phagus), 1158 
•ttbw'scpsum (Bacterium), 414 
suceim'cum (Bacierium)^ 452 
««canicaa (BacUlus), <55 
succulentus (Micrococcus), 277 
ttedaminh (BaexUus), CCS 
suffodiena (Morsus), UW 
*wir«3C«8 (Bacillus), 755 

autada (Barferiwm), 51S 

wiiae (Treponema), 1076 
Boil/a (Pasteurclla), 847, GM 
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sten-subc 


tlenoslrepta {.Tf^ponema), 1053 
zlercorarta {SeTralxa), 485 
ilercons {Mycohaetenum), 8SS, SOI 
ztercusis {Mycobacterium), SOI 
siernberjjt (Bacillua), 418, 687 
sitTnbergii [BacUnun), 6S7, 819 
sieroidictasiuM {Bacterium), 687 
slerolropis {Pseudomonas), 700 
slevensae {AlcaUgcnes), 416 
stewarli {Aplanobacler), 633, 1136 
stewarli {Bacillus), 63S 
stewartii (Bacterium), 638, 1129, J134, 
1136 

sleicartn {Phylomonas), 638, 1136 
slewarli {Paeu^omonoa), 63S, 1136 
1036 

stipitatua (Myxococcus), 1043, 1044 
stizolohu {AplanobacUr), 135 
titsolobit {liaetenum), 135 
ihzolobu {Phytcmonos), 135 
stizolobii (Pseudomonaa), 136 
11, 763 

alcloaoluTn (Plavobaetertum), 443 
slolonatus {Bactlius), 443 
stolonatus (Beelerium), 442 
sJolont/frem (/Icliromobactzr), 715 
sloloniferus {Bacillus), 715 
»W?o/ii/erti« (Baelenum), 715 
stomnehi {-Spirillum), 218 
elomatiUs {Vtirio), 206 
slramineus {Slreplocoecus), 344 
slrasbur^enjc {CloslridiUm), 821 
«lras5«rgcnsi8 (PosleureHa), 554 
slrassMiannt {Bacillus), 609 
«lrfcler» (Bflfillua), 687 
strfcleri (Bacterium), 6S7 
slreptobactlliformis (Bacteroides), 581 
ifreplobncjlji monilt/ormis (Muteulomy- 
c«>, 1294 

.')treplobrt(Mll«», 310, 5SS, 7C3 
tjtrcjitoliactcrium, 9, 30, 350 
streptococci (Thagus), 1139 
streptococci var ctrilis (Phagus), 1139 
»£r«p{oc£>cfj/orme (Bacterium), TCI 
RlreiHofoccus, 13, U, 15, 17, 19, 21, 26, 


Streptococcus sp , 333, 334, 335 
atraptoformis {BaetUus), 754 
Streptoinyeea, 5S8> 015, 929, 934, 967, 
974, 977, 980 

Slrcptotfcrtx, 6, 929, 961, 977 
Slrcplottrix No J, Almquisfc, 968 
Slreptolhrix No. 2 and 5, Almquist, 934 
Strepiotkrix sp., Donna, 916 
Streptus, 14, 312 
stnafacieni (Bactervuwi), 112 
striafaciens {Phytomonas), 112 
Btnafaciens (Pseudomonas), 113 
atnata (Paeudomouas), 97, 700 
striota (Sarctna), 293 
stnatum (BacUriiifo), 406 
striatum {Corynehaelerium), 406 
<lria(us atbus (BoCtHus), 406, 6C9 
slnatus fiavus {Bacillus), 406, 669 
stnalus Jtapus {Bacterium), 406, 669 
slnatus rimdts {Bacillus), 97, 669 
stfwtus tnndit {Bacterium), 700 
strictus (Vibrio), 198, 206 
strtduU/ormis (Microcoeevs), 276 
slrumitidi* (Bactllut), 669 
strumitis (Bacillus), 669 
strumitis a{Bacilliis), 669 
<(rumt{t< 0 (Bacillus), 671 
aturmanii ({Jaemobartoaella), 1106 
stuUen (Aebromobaeler), 426 
ftutxen (Bocinua), 426 
stulseri (Baclertuni), 426 
stutzen (Pseudomonas), 441 
stylopygas (Spirockaeta), 1076 
stylopygae (rrepowema), 1076 
suariorum (Lcgio), 1262 
suairolens (Bacillus), 754 
suavcoleas (Flavobacterium), 432 
subacidus (Slrcptococcua), 344 
suhalhus (Bacillus), 623 
subalbus var. batalatis (Bocillus), 623 
subdlealescens (Bacillus], 451 
subanaerdbicua (Bacillus), 720 
subanaerabius (Bacillus), 771 
Mubcandteans (Micrococcus), 276 
suheanus (.Vieraewcus), 276 
aabcomeus (jlficrococcus), 255, 276 
stfbci/rcus (i/jcrococcui), 276 


27 . 30 , 31 , 33 , 43 , 312 , 313 
Bireptoeoceua No St .313 
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syri-teiiu 


INDEX OF NASfES 

syringae v«r. papulans {Phytomonas), 123 
syringae populans {Phytomonat), 697 
tyzygios {Micrococcus), 304 
syzygios scarlalinae {Micrococcus), 304 
szenics iSalmonelld), 529 

tabaci (Annulus), 1155, 1212, 1214, 12I7 
tobaci III {Bacillus), 755 
tabaci (Marwor), 1155,1164, 1167 
tohaci {Musivujti), 11G4 
iobaci {Phytomonas), 124 
tabaci (Pacudomonas), II4, 124, 1134 
tabaci (Pu^a), 1216 
tabaci var. artum (Marmot), HOC 
tahaci var. aucuba (Marmor), 1166 
tabaci var. auratus (Annulus), 12)3 
tabaci var canadenae (Marmor), 1166 
tabact var. deformans (Marmot), 1166 
iabact var. immobile (Marmor), ItGG 
tabact var. kentuekiensis (Annulus), 1213 
tahaci var. lethale (Marmor), 1166 
loiact var. obscurum (Marmor), 1166 
tabaci ^-ar. planiaginis (Marmor), 11C6 
Icbflct var. akcans (Marmor), 1160 
(abac* var. vtrgtniensis (Annulus), 1212 
tabaci var. vulgare 1166 

tobocivorus (Bacillus), 477 
(abocum (BacUrium), 124 
tflbidujn (Ftavobaclerium), 094 
tabijicans (Bacillus), 477 
tachyspoTUt (Bacillus), SIS 
tachytonum (BacUnutn), GS7 
tachyionus (Bacillus), 6S7 
laentaia (Gallionella), 83l 
taeite (Z.<jcloba«llu8),605 
taelle (Streptobacillus), 702 
iaelto (Streptococcus), 702 
taksony (Salmonella), 525 
talassochelys (Grahamella), 1111 
talai'cnsts (fiacslius), 534 
talavensis (Bacterium), 6W 
talavenais (Eberthella), 534 
talavensis (Eberlhus), 534 
tallahassee (Salmonella), 514 
talpae (Grahamella), 110^ 
tangallensta (Bacillus), 544 
tangallensis (Shigella), 544 


OF GENERA ^ND SPECIE^ 

tapelos (Crislispira), 1057 
tapetos (Spirochaela), 1057 
taraxaci (Xanthomonas), 170 
taraxeri eepapi (Actinomyces), 973 
taraxeri eepapi (StTeplothnx), 973 
tarda (Eberthella), 534 
tarda (Shigella), 5W 
tardicrescens (Bacterium), 633 
tardicrescens (Phytomonas), 63S 
tardigradus (Microeoceus), 278 
tardior (i1/fcroec>ec«s), 278 
tardissima (Gaffkya), 284 
tardissima (Neisseria), 27S 
tardissimus (Bacillus), 670 
tardiasimus (Microeoceus), 278 
tardisgimus (Tetragenus), 2S4 
tardivus (Baeillus), 755 
tardus (Baeiltus), 544, SIC 
tardus (Mtcrocoeeus), 278 
tarozzii (Actinomyces), 024 
tarozzii (Slreptothrix), 924 
TarpcM, 1268 
iartari (StrepMhrix), 077 
tartarieorum (Aerobacter),bli2 
(artrievs (Bacillus), 670 
tateli (Bacillus), 727, SOO, 816 
locbflicum (PropiDnib-aclerium), 377 
technicus (Bacillus), 755 
tectum (Ochrobium), 835 
tc^umenticdla CBactonuro), 6M 
te{-aciv (Salmonella), 529 
telmatis (Bacillus), 670 
(emporariae (Spirachaeta), 10G9 
tenacQlis (.Vicrccoccui), 278 
tenalbus (siullijermentana), 772 
tcnoi (ffaciiiwi, 755 
Unax (Bacterium), 762 
lener (WicroccccBs) 278 
Icncrrimum (Spinltum), 2(W 
teasessee (Salmonella), 512 
Unua (Cnslispira), 1057 
lenaatus (Bacillus), 670 
teaue (Bacterium), 6S7 
tenue (Caryopbanoa), 1004 
UnM (Clostridium), 821 
Untie (Sideroderma), 835 
tCQua (Spirillum), 214 


1514 



INDEX OF NAMiS OF OENEKA AND SPECIES 


suil-syri 


sutUa (Sp^'roehaela), 1059 
6ui5!uin (Scelus), 1235, 1236 
suipesli/er (S-actUus), SOS 
suipesii/er (Bndertum), SOS 
STJipesif/er {Salmonella), 45, 6® 
suii {Bacillus), 5CS 
sma (Borreljota), 1232 
suis (Brucella), 6S1» 562 
3UJ« (Coryne5ac(<riKm), 406 
suis (Hemophilus), 5S5, 686 
suit {SUerococciis), 277 
suis (Rickellsia), 1037 
SUIS (Spiroekeelo), 1053 
$uts iSptranema), 1063 
suis (Tortor), 1276 
a«Ji» (Tifirjo), 206 
au)a«7?hca (Paa^sureHa), 543 
sutseplicus (Pocillus), 543 
JUiMphcws W8 

guleatus {Bacillus), 670 
sileatus hqiujactsns {Baetllus), 660, 670 
sulealug Itquefaeiens {BacUnum), 670 
sul/AyrfrOffgftus (Bacillus). 670 
Sulfomonas, S, 29, 30, 73 
Sulfosptrillum, 29, 30. 212 
tul/ufsa (Barctna), 205 
suHorcum (Achromobacter), 609 
sulfuTium {BacUnum), 6S7 
suUurcuin (Flavobaclcnum), 610 
sulfureus (BocUlus), 491, 037 
*wl/«reus fi-tardigradui (Micrococcuj), 
278 

8ui/artug {Pfoitus), 401 
sulfuTsus VRT iardigradua (Mtcrocoeeus), 
27S 

g«?/urica (Thiosptra), 702 
eulphuralrt (Sareina), 342 
sulphurea {Contdathnx), 995 
sulphurea {Leplolhnx), 995 
tulphuTca (iVocanljo), 025 
»u/;>Aarea {Slreptolhnx), 9^ 
sulpkureus (Aclinomyces), 925 
auipAurfii* (.l/«eroceccag), 27T 
tulpkunca (Aphanothece), S72 
sulpliurtca (Clathrochloris), 873 
tumalrae (Aclt'iomyces), 9JO 
ruma/raaum {Bacterium}, C87 


aunuifranus (Rickeltsia), 1090 
sundseall (Sclmonetla), 523 
SKpgria (Sarofio), 2i^ 

BUperfictale (Achromobacter), 420 
euperjicialis (Bacillus), 420 
auperfieiolis (Baeterium), 420 
gtippura^um ((7orj/ng6flc(er;u»rt}, 400 
supraresUtens (PaciHug), 755 
suraU (Sptrzilum), 200 
sttralt iTTCpanema) , 206 
surati (ri6rio), 202, 203, 206 
surgen (Bacil/us), 087,755 
surgeri (Bacterium}, 6S7 
tuspeclui (Slreploecceus), 344 
suspeiwa (RAodoeapsa), 854 
guun (Pasleurella), 518 
gycost/enim (Baelerium), 087 
sgcosi/erus foeltdtt (Bacillus), CS7 
eyWOagi (Molitor), 1244 
spmbtophiles (Baallus), 5S0 
gymbtoCtcs (Bscheriekia), 427 
spmbtoUca (Porcino) , 293 
ayn^ioticum (Cblorobactenura), 873» 874 
sj/mpfonuzheug (fiactliug), 77C 
Syoasgium, 1032 
synehystus (Bacillus), 6S2 
gj/ncAygeug (Bacfgrtum), 6S2 
SyncTotis, 1 2, 13, 14, 8C5, 9S4 
syncyanca (t'smidomonas), 92, 700 
syncyaneun (Bocfertum), 92 
syncyoneiM (SactKus), 92 
gyricjftftteus {I'i6rto), 92 
eyncyanug t6acters«r»), TOO 
SynecAocaocug, 996 
gyntAehca <Vt6rK»), 200 
gynjaHrta {Pstudomonas), TOO 
gynianlAum (Flarobactertum), 700 
gynxantAug (BociHug), 700 
synxaitihu* (Vibrio), 700 
syphilidis (Bac:i{ug},6S7 
syphihdts (Bacterium), 6S7 
gypAjliheo (Pawn »a), 687 
gypAjhlieud (Micrococcus), 276 
gyrinyoe (Hoctmum), 119 
aynngae (Phylomemai), 419 
syrineac (S’scudomonas) 119, 123 
syringae var. eapjici {Bactertum}, 120 
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(clraffcnus (Pediceoccva), 2S3 ' 
tctraffcnus (Phnococcvs), 2S4 
te(rat;cnus (SfapAi/fococcvs), 2S3 
iclraffcnus all/ui (Micrococcus), 2S3 
tctragenus aureus (Micrococcus), 278 
(etragerius citreus {^^icrococeus), 2S0 
lelroffcntis conccnlriais (Micrococcus), US 
letraocnus felris JIarae (Micrococcus), 2S0 
tetraoenus mohih's fcnlricuU (Micrococ- 
cus), 2S^l 

tctragenus'paUidus {Microeoccva), 27S 
/^Irajcnui ruler (Micrococcus), 214 
tetroccnus BODtieus {Micrococcus), 2S3 
tetragenus sulfaivs (.l/i'croeoccua), 27C 
/c/r«j 7 enua icraaiilia (.1/ifrococct/»),2SO 
lelragenus-cttidits (.l/i'crococcwa), 279 
tciraonis (DacxUus), CCS 
tetras (Micrococcus), 279 
telras (Pcdtococcus), 279 
(efrylium (CioslKtlium) <5<:ciWu»),7SI,625 
tcutUa (Pht/tomonas), C13 
leut/ium (/tpfoRO&ocIcr), 013 
letillium (£lae((rtum),013 
tezns (Satmonella), 500 
thMansius (Achromoliaclcr), 418 
(hatasso^oilcs (PaetUus), 750 
Ihalassophtlus (Uaeillus), 720, 727, 818 
tliftmnoplicos (Mycobacterlu/n), 8S3,8S5, 
SSO, SS?, 

tbaitcri (ArcJiangjum), 1019 
thaxtcri (Ckoniiromyces), 1033 
thasten (Synangium), 1033 
theae (0acillu9), 75G 
Thccwbactrum 12, 13, “05 
tUcilori (Borrelia), 1003, lOGG, IOCS 
Ihetleri (SptrHlum), 10G2 
theilen (Spirochaete), 1002 
Ihctlen iSptronema), 1002 
Ihtilcri (Spiroschaudtnnxa), 10G2 
theileri (Treponema), 1002 
Theilerta, I0S9 

ihermalis (Chlnmydothrxx), 9SG 
thcrmalts (Lepiolhnz), 9SC 
ihermitanus {Tftiobacillus), 81 
thermoahundans (Pacillus), 750 
IherrnoaceligenxUis (BaciUus), 756 
thermoactdificans (BociBus), 756 


thermoacidophila (Palmula), S21 
thermoacidophilus (AcuJoTmis), 821 
Ihermoacidophilus (Clostridium), 821 
thermoacidurans (Bacillus), 712 
ThcrmoacUnomyccsI 078 
thermoactivus (Bacillus), 756 
Ihtrmoaerogtnts (Coduceus), 821 
thermoaerogenes (Clostridium), 821 
Ihcrmoalimciilopliilus (Bacillus), 735 
thermoamylolyticua (Bacillus), 729 
thcrmoannulaius (Bacillus), 7SG 
ihcrmoaquatllis (Bacillus), 756 
Ihcmoarboreiccns (DaetUus), 756 
Thermobactcrium, 9, 30, S50, 
OiermdbuipTosut (Boeillus), 756 
tliermoccllulolyticus (Bacillus), 735 
thermocellulolyticus (Terminosporus), 823 
Ihemocellum (Clostridium), 821 
thcrmocellus (Terminosporus), 521 1 

Ihimochainus (Clostridium), 821 
Aermoeompoetus (Bacillus), 756 
Ihermodoetylogenitus (Bacillus), 736 , 

<Afmorff9u//ur«C(in9 (Vibrio), 20S, 209, ' 

853 

Ihcrmodiastalieus (Aelinomiiets),9U, 074 
tbcrniodiastaticus (Bacillus), 731 
thermodoratus {BaeiHuj), 756 ; 

thcrrnodun’ea (Sorcino), 294 

thermoe^erxeseens (BaciUus),7yi , 

lAermo/aecalis (Bacillus), 756 
(keroipfibrincolus (Bacillus), 756, S18 | 

(BariHus), 756 > 

Ihemofuscus (Actinomyces), 957 , | 

thcrmofuscus (Streptoroyccs), 957 I 

Ihermoyroni (Baallus), 756 ^ 

thermoindifTerens (Bacillus), 730, 731 , 

t!»ctaiolCquefacipriS (Bscillus), 735 
ihemtdonpus (Huallus), 756 

(hermolubricanS (Bacillus), 
thcrmononlixiuefaciens (Bacillus), 
tkermononodorus (Bacillus), 756 
lAenaoreuAiYosKS (Bacillus), ^^6 
/Aennopelblwj (Bacillus), 756 
Uiermojdula (Nacardia), 057 
(AermapAila p (Bistella), 576 
lAermopAila y (Bistella), 576 
thsrmophila (5arcj‘rta),29l 

1616 
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teau-tetr 


tenue (^pirophyllttm), 831 
ienue iTreponeina), 1070 
lenue ohtusim {Treponema), lOGS 
ttnms (/ici£nomyces)>922, 974 
tenms [Baallue), 670, 709 
ienuia {Bacteroides), 818 
tenvxs 983 

tenuis {Cokmstreplothrtx),922 
tenuis {Crenolhrtx), 9S3 
tenuis {Diseomyces), 922 
(enms {Leplolhrit), 365 
tenuis {Mieroeoceua), S07 
tenuis (Nocardta), 922 
tenuis {Pseudoleptothrix), 365 
ienuis {JPieiufomoiias), H9, 701 
tenuttf (Spiroohaela), 1070 
tenuis (Strspteeoccus), 343, 344 
tenuis (Thiolhrh), 9W, 9W, 995 
tenuts (Ti/i'Oi^na:), 700 
tenuis (ribrip), 206 
(enutsucuminuia (SpiroeAaete), 1064 
tenuis ajits {Bacillus), €70 
tenuis glycolyUeus {BactUus), 818 
tenuisnon-hquefaeiens (&acti!us),755 
tenws obtusa (Spirockaela), lOGS 
lenuis apaiuli/omis (ifociifite), 369, 818 
tenuis apuhgenes (BaetUua), GOT, 6S7 
tPHUissima (Cytophags), 1013 
tpnuiaatma (Thiothnx), 990, 895 
tenuisstnius (MtcroeMiiia), 259, 27S 
teros (iJocjJIus), 818 
(eras {TnjlabtUs),8\% 
terebrana (Bacillus), 575 
<erc6ra«a (Ria(eilo),675 
teres {Bacillua), 42, 718 
lerminatis iDaallua), 765 
term»)o/is var ihennophilua {Baetllua), 
755 

Terminoaporua 33, 31, 763 
Irrvnlidta {Fuaiformta), 583 
termi/is (Crisiispirn), 1070 
lermttia iSptroehaela), 1070 
iermtlia {Treponema), 1070 
terwjlis (rj6r»o), 1070 
iermo (Bon/lua), OSS 
termo (Boctenum), 6.S7 
Termobnetertum. 179 


ferma (i£onas), 687 

terms {Zoogloea), 348, 687 

iermo var. sublerraneum {Baclenum) , 6S8 

termopAtium (Bacteriam), 757 

terntsstma (Pytophaga) , 1013 

terras {Bactenum), 762 

teirae (5tecp(o6ac»H«s) , 762, 833 

terrestralginiciun {Bacterium), 642 

terrestns {SaciBus}, 756 

terrteoUt {Lactobaelenum), 364 

terncoto {Slreplococeua), 344 

(err gena (ilteroapira), 207 

temgenttm (Spirillum), 207 

tem’jenua (BociBus), 670 

Umgenus (I'lArto), 207 

tertium (Clostridium), 812, 827 

(erlium (Plerindium), 812 

tertium (Scelus), 1237 

terdus (BaciBus), 812 

terdus (HennBus), 812 

tertms (Pkagus), 1137 

testabilis (Phagus), 1136 

IsstudiRis (.Vj/cotacterium), 691 

tesludo (Mycobactenum), 891 

Mam (Bacillus), 783, 79S 

tetani (Clostridium), 43, 727, 798 

tetens (NtcoBaisriHus), 799 

(efant (Ptec(ndtum), 7^ 

(elonoidss (BociBus), 756, 799 
telanmdes W) (Bacillus), 79S 
tetanoides (B) (BaciKws),799,826 
tetanoides (Clostridium), 798 
tetanomorphum (Clostridium), 800, 826 
teteRomorpAum (Pieclrtdium), 800 
tetanomorphus (Bacillus),^ 
tetanamorphus (Macmtoshxllus), 800 
rriracAterts.SCO 
Tetracoeeus, 9, 235, 283. 2&1 
Tetradtjdocaceua, 283 
tetragena (Gaffyka), 253, 258, 261, 267, 
269, 270, 274, 275, 276, 278, 279, 281, 
283, 264 

Mragena {Mensta), 283 
tetragena (Barcina), 2S3, 2S4, 292 
tetragenea anaerobiua {Mieroeoceua), 284 
fcfrojoias (Aficrococcus), 2S3, 2Sl 
lebragetiua {Myeocoecus), 891 
ISIS 
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Thiospirillopsis, 993 
Thiospirillum, 15, 16, 23, 25, 29, 
852,853 

Thiothece, 16, 23 , 25, 29. 845, - . , 
Thiothriv, 16, 18, 19, 24, 26, 988, 989, 
995 

Thiocibrio, 15, 16 
Thiovulum 15, 16, 996, 999, 1000 
thiryei (Nocardia), 917 
thiryi {Aclinomyces), 917 
ihiryi (Dvseornj/ccs), 917 
IhjocUae {Actinomyces) ^ 927 
thoenii (Propionibactcrium), 374, 
379 

tholoetdeum (liaclerium), CSS 
tAoloeirf«u« (flaciWus), CSS 
tkompson (Salmonella), 510 
Ihomsom (Mtcrococcus), 303 
ihoracts (Bcci71u3),757 
Iftutlb'erv (4c<momyc«), 410 
<AutWt«n (Bacillus), 410 
thwllieri O^ocardia), 410 
ihuiUisn (Pasleunlla), 410 
l5u«nj(ien«is (Bacillus), 716, 759 
ihurtngiensts (Baelenum), 716 
Ulsilense (Plocamobaclerium), 691 
Ittn (Salmonella), 625 
hngens (Bacillus), 670 
liogense (AchromobacUr), 426 
Uogensfs (Bacillus), 420 
Itogensis (Baelenum), 426 
Ttssteria, 20, 21, 22, 23, 27 
Ttssterillus, 11, 763 
imonti (Bacterium), S53 
lotaasi (Baelenum), 128 
tolaasn (Phytomonas), 128 
tolaasii (Pseudomonas), 128 
tolega (Coccoiadllus), 702 
tolerans (Phagus), 1139 
toluolicum (Bacillus), 670 
tomato (Baelenum), 113 

Uimato (Phytomonas), W'i 
tomato (Pseudomonas), US, iwb 
lomentosum (Baelenum), <18 
iommasoli (Jlhcrococcus), 257 
tonelliana (Phytomonas), 132 
toneliiana (Pseudomonas), 132 


tonellianum (Bacterium), 132 
851, tonsillaris (ilfi'crospira), 207 
tonsillaris (Vibrio), 207 
849 tonsillaris (FiViortrij:}, 218, 833 
991, Tortor, 1276 

tortuosa (Galltonella), 832 
tortuosum (Bacterium), 088 
toriuosum (Eubaclerium), 367 
lortuosus (Bacillus), 367, 6S8 
toriuosus (CocferDjtles), 367 
Torula, 170 

tarulosum (Rhizobium), 225 
377, tossicus (Actinomyces), 
tostus (Bactllus), 736 
toulonensis (T’'t5rio), 207 
toxieaius (Micrococcus), 279, 341 
loxicatus (Streptococcus), m 
toxigenus (Bacillus), 670 
loxinogenes (Clostridium), 822 
toyamenis (Pseudomonas), 637 
Irocheiphils (Era-jma), 467, 40S 
Irac5e»p5i(u8 (Bocillus),467 
tracheiphitus (Bacterium), 467 
Irachetphilus var. cucumis (Bo«»u«)»4w 
tracheitis (Bacillus), 757 
traehomae (Riekettsia), 1114 
trachomatis (Bacillus), 690 
trachomatis (Chlamydosoon), 11«. 1H5 
trackomatis (Micrococcus), 279 
trachomatis (Rickettsiae), 1114 
trachomatis conjunctivae (Micrococcus). 

200 

tralucida (Cellulomonas), lOG 
tralucida (Pseudomonas), 106 
trambusD (Boclerium), 670 
Iramtustii (Bacillus), 670 


tna/ias), 163 
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ther-Thio 


IhtTmoiphxlum 1 {Bactenum), 760 
thermophxlum II {Bactsnum)^ 736 
thermophilum III {BacUnum), 761 
(hermophlum IV (Baclenum), 762 
tfeermopWum V {Bactenum), 7C0 
iftermophtJum I’l (Bacf^rtum), 7C0 
tkermophlum VII {Baetenum), 762 
thermophilum VIII {Bacterium), 7S9 
(hermophilum iClostrxdium), 777 , 821 
Ihermophtlum {Coceobaclenum), 633 
{JiermopfctJum {£)enj{roJ>aci€num),63Q,7C2 
ihermopMua (AetinoniyMs), 031, 956 

(fiaciHus) , 670, 736, 757, 777 
IfiermapfcJlHS I (Baci2ius), 7C0 
ihermaphitvi 11 (BaciBus), 736 
<?«rraopRiiu3 III {Bactllus), 761 
ihermopfciltt* /V (BactiJus), 762 
iAermopAiJus V (BociBu^), 760 
iAermopAiJjj* 17 {Baeillui}, 7C0 
tkermopkilui VII {BaciBu*), 763 
(A«rmopAt{u8 VIII (Bffctliuj), 759 
ihermophtlua a {Banllus), 819 
(AermopAilu8 5 (BactBus), 576 
(AermcpAtlus y (Bacii{u»), 5T6 
(AcrmopAtlus (^Jaduceua), 819 
themophlui a {Caduceua), 819 
lAermcpAtlus {CorynebacUnum), 400 
thcrmoplitlua (L&ctobaciUus), 355 
Ihermophtlua {Stieroeoccua), 270 
lAermopAtlu* (*Vt(roio6(Jc»Bt«), 76, 690, 
762 

thcnnojjhilus (Streptococcus), 322 
thermoplulus (Strcptomyces), 966 
fhermophtlut anaerobtaia {DactUua), 831 
JhermaphiUcs cywaMu hgue/aetens 
(BactBn^), 733 

lAermopAi{uj;HOj»jt (Baall««),733 
/AermopAilus loaamlchx (BanBua), 733 
<A«r»iopAjfu8 Tntquthi (Bacillua), 757 
<Afr»nopAjf«j tojae {BaetUt(t),7b7 
thermophtlusiranjcnstB (Bfle»Jfuj),733 
ihermopuinjica {Palmula) , 821 
tkermopulnficum {Clostridium), 821 
thermopnlrtftcus {.lct</or»nis), 822 
iVimncrtacchsTtilytinjTTj (Clostrtd’moi), 
797 


thermosaeeharolylicus {Terminosporus), 
797 

thermasuans {Bacillus), 757 
thermalenat (BaciBus), 75? 
tkermoioleTana {Acltnomyces), 974 
thennotranslucens (Dscillus), 734 
(hermourinatis (Bacillus), 757 
thermomsctdtis {Bacillus), 757 
theta (Bactllus), 670 
theta (Bacterium), 670 
thetaioiaomicron (Bacillus), 572 
thclaiotaoRiicron (Bactcrosdes), 672, 5S0 
thetawtaomicron (Spberoetllus), 572, 630 
theloides (Bacillus), 560 
tfititcrjci (AcJinojnj/ces), 92S 
thtbtergei (CokmstrepMhnz), 028 
lAtijer^ci {I>iscomyces), 928 
ihtbterffet (IVocardia), 928 
thtbierget (Ocsprya), 02S 
Thiobacillua, 15, 16, 20, 30, 69, 78 , 81, 
638, 839 

Thiobaetenum, 15, J7, 78 
Thiocapsa, 16, 23, 25, 844 , 849 
rA»ococcu*, S 

Tfalocystjs, 1C, 23, 25. M7, 818, 549 
Thtoderma, 36, 23, 25, 849 
Thiodwtyon, 16, 23, 20, 845 
jAiojene* (B-ocfenum), 68S 
Thtomonaa, 8 
Thionema, 995 
Ihtooxidans (Suljomonas), 79 
thiooxidans (Thiobacj51us),79, 81 
thiocxydans (Thiobacierium), 79 
iAipporua (Sulfomonas) , 79 
thioparua (Thiobacillus), 79, 81 
Thjopedia, 16. 29, 643, 514 
Thiophi-aa, 16, 24, 23, 996, 997 
Thioploca, 15, 18. 19, 2l. 20, 993 
Thiopolycoccua, 10, 23, 25, 29, 650 
TfcwporpAypo, S59 
7At(irAodo3pin((uni, 16, S50 
Thiosamna, 16, 23, 25, 29, 842 
TAiOTipAon, 995, 990 
Thiosphaera, 16, 23, 25, 516 
TAt«pA«iereKo, 15, 10. OOC, 007 
Thnaphaen.o!t, 10, 23, 23, 859 
Ibiospifa.at, 23, 35, 212, S53, 906 
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from blighted pear blossoms. Doidge 
received a culture from Barker. 

Habitat: Causes a blossom blight of 
pear. 

107. Pseudomonas gladioli Severini. 
(Severini, Annali d. Bot., Rome, tl, 
1913, 420; Bacterium gladioli EiHott, 
Bact. Plant Pathogens, 1930, 132; Pkyto- 
monos gladioli Magrou, in Hauduroy ct 
al., Diet. d. Bact Path , Paris, 1937, 
356.) From L. gladiolus, a little sword; 
M. L. Gladiolus, a generic name. 

Rods - 0 6 by 2 3 to 2.8 microns. Mo- 
tile with one or more polar flagella. 
Gram-negative. 

A pale yellow water-soluble pigment 
found, later orange. 

Gelatin colonies. Crcam-colorcd, wart* 
like. Rapid liquefaction. 

Milk: Coagulated and slowly pep- 
tonized. 

Nitrites not produced from nitrates. 

Indole not formed. 

No gas. 

Aerobic. 

Optimum temperature 2S* to 30*C. 

Habitat: Causes a corm rot of gladiolus 
and other tubers. 

lOS. Pseudomonas mellea Johnson. 
(Bacterium mclleum Johnson, Jour. Agr. 
lies., SS, 1023, 4S9, Johnson, loc. cil., 489; 
Phylomonas mellea Bcrgey ct al , Manual, 
3rd ed., 1930, 251.) From L. melleus, of 
or belonging to honey, the color of the 
colonics. 

Rods: 0 0 by 1.8 microns. Capsules 
Motile with 1 to 7 polar flagella. Gram- 
negative. 

Green fluorescent pigment produced 
in culture. 

Gelatin: Liquefied. 

Potato - glucose agar: Abundant 
growth, smooth, glistening, viscid, honey- 
colored 

Broth: Turbid in 24 hours. Pellicle 

Milk: Alkalino; clears. 

Nitrites not piroduced from nitrates 

Indole not formdd. 


No HjS formed. 

Starch hydrolysis feeble. 

Growth inhibited by 4 per cent salt. 

Optimum temperature, 26“ to 2S“C. 
Maximum 36“C. 

Facultative anaerobe. 

Distinctive character: Differs from 
Pseudomonas pseudozoogloeae in that it 
produces on tobacco a brown instead of a 
black spot viith a halo, is orange-yellow 
iu culture, and turns milk alkaline. 

Source: Isolated from brown rusty 
spots on tobacco in Wisconsin. 

Habitat: Pathogenic on leaves of to- 
bacco, Nicotiana labaann. 

109. Pseudomonas betlls (Raguna- 
than) comb. nop. (Baclerium bcile 
Raguoathan, Ann. Roy. Ciird., Pera- 
deoiya, Ceylon, //, 192S, 51; Aplanobac- 
ter belle Hlliott, Bact. Plant Pathogens, 
1930, 4; Phylomonas bellis Magrou, in 
Hauduroy ct ah, Diet. d. Bact. Path., 
Paris, 1937, 337.) From Malayan, belle, 
betel, a kind of pepper, Piper belle. 

Rods; 0.5 by 1.5 to 2.5 microns, occur- 
ring singly or in short chains. Non- 
motile. Gram-negative. 

Green pigment formed in nutrient gela- 
tin and in broth. 

Gelatin: Liquefaction. 

Bovril agar colonics: Honcy-ycIlow, 
circular at first, later cchinulatc. Raised, 
smooth and shiny. 

Broth: Surface becomes cloudy in 2 
days. Pellicle. 

No gas from lactose, maltose or sucrose. 

Starch is reduced. 

Aerobic. 

Source: Five cultures isolated from 
leaf spots on the betel vine. 

Habitat: Pathogenic on the betel vine. 
Piper belle. 

110. Pseudomonas panacis (Takimoto) 
tlowson. {Bacterium panaxi Nakata 
and Takimoto, Bui. Agr. Sta. Chosen, S, 
1922, 1; Phylomonas panaxi Magrou, in 
Hauduroy et ah, Diet. d. Bact. Path., 
fttfia, 1937, 389; Dowson, Trans. Brit. 
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Iranslucens f. sp. secalis {Xonlhomonaa), 
162 

tranglucens f. ep. undulosa (Xantho~ 
monaa), 162 

translueens var. pMeipratensia {Xan- 
tkomonaa), 703 

Iranslucens var. secalis (Baelerium), 162 
Iranslucens var. secalis (Phytomonas), 162 
Iranslucens var, secalis (Pseudomonas), 
162 

iranslucens var. undulosa (Phytomonas), 
162 

iranslucens var. undulosa (Pseudomonas), 
162 

iranslucens Var. undulosum (Baelerium), 
162 

(Actinomyces), 906 
transvalcnsis (Nocardia), 906 
trapanicum (Baelerium), 442 
Irapanicum (Flaiobaetenwn) (Halo- 
haclerium), 442 

IrauftwiaiV (7’Aioi'aei/Iu«J,81,68S 
tremaergasius (Bacillus), 070 
tremelloides (Bacillus), 442 
tremelloides (Saeterium), 442 
tremelloides (Flaiobaelerium), 442 
tremulans (Bacillus), 6S8 
tremulans (Baelerium), 6SS 
tremulans (Vibrio), 6S8 
Treponema, 12, 19, 20, 26. 28, 34. 35. 1071 
treubii (Sidcrocapsa), 833 
tribulyrus (Micrococcus), 270 
tricalle (Treponema), 1070 
Trickobaclertum, 28 
irichodectae (flicieilsia), 1007 
trichogenes (Leplothrix), 984 
trichoides (Bacillus), 576 
In'eboides (Baclerotdea), 676 
trichoides (fiislella), 576 
l^fcborrheiidia (Bacterium), CSS 
ap., 919 

tricolor (Acttnomyces), 935 
Wcontt (Baej7/u»), 757 
tncomu (Baelerium), 757 
Irt/ohaius (Slreplococcus), 344 
iri/ol,i (Bacillus), 757 
irt/olii (F/aiobaclenum), 173 


trifolii (Marmor), 1187 
tnfohi (Pacudomonas), 173 
trifolii ^hjzobium), 22S, 226 
Ir^oltorum (Baelenvm), 120 
IrifoUorum (Pki/tomonaa), 120 
trzfoliorum (Pseudomonas), 120 
Trifur, 1282 

tnglae (Treponema), 1076 
Irtloctdare (Bacterium), S, 506, 597 
Irtmeres (Sptrochaela), 1079 
tnmerodonla (Leptospira), 1079 
tnmerodonta (Spirochaeta), 1079 
Irtmelhylamin (Baallus), 671 
Irtlict (Bacillus), 639 
Inltct (Baelerium), 400 
tritici (Corynebacterium), 400 
tritici (Fractilinea),1161 
tritici (Marmor), 1192 
Initci (Micrococcus), 270 
tritici (Phytomonas), 400 
tritiei (Pseudomonas), 400, 639 
tritus (Bacillus), 757 
IrommetschlSgel (Bacillus), 149 
trommelsehldgel (Pseudomonas) , 149 
tropicus (Autococcus), 250 
tropicus (Bacillus), 716 
Iroptdonalum (,l/yco6ae/erjwm), 885 
Iropidonolt (Spirochaeta), 1070 
tropidonoU (Sptronema), 1070 
tropidun (Treponema), 1076 
truffauti (Bacillus), 710 
truncatum (Bacterium), 324, 6S8, 762 
trutlae (Bacillus), 671 
tsutaugamuabi (Rickettsia), 1089, 1090, 

mi 

tsutsugamusht (Theilcria), 1089 
tsutsuyamiisht-onentahs (RicXetlaia), 

1090 

tuberculatum (Pkotobacter), 637 
lubereult/ormis (Bacillus), 369 
tttbercuUJormis tnleSlinalis (Bacillus), 

3G0 

tubereutorum (Cladoeylrium), 22i 
(u&erculost< (flflciH««),877 
tuberrulosi} (Bactenum), 877 
tuberculosis (Coccothrix), 877 
tuberculosis (Dtscomyces), 877 
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luberculcsis (Eum^ces), S77 
tuberculosis (Mycobacterium), 877 
tuberculosis (Sclerothrix)^ 877 
tuberculosis typus bovinus (AJj/eobae^ 
terium), 879 

tuberculosis typus gallinaceus 
baclerium), 879 

tuberculosis typus humanus (SIpeobacUr- 
ium), 877 

tuberculosis var. faovis (Mycobacter- 
ium), 878, 879 

tuberculosis \’ar. horn’mia (Mycobacter- 
ium), 877, 578, S79 
tufeercuiosw ut-tuwi (Bacillus), 879 
tuberculosis avium (i/ycobaclerium), 879 
tuberculosis gallmarum (fiaciKus), 879 
tuiercuiosis pisctum (Bacillus), 8S3 
tuberculosis zoogloeicae (i7ecj7i«s), 550 
tuicrculoauj (Micrococcus), 279 
luberigenus (Bacillus), 225 
tuberigenus S (Bacillus), 657 
tubengenus S (Bacillus), 663 
tu6ertjjinua 4 (Sactllus), 656 
tubertgenus 6 (Bacillus), 680 
iuhertgenus 6 (Baallus), 678 
tuberigenus 7 (fiacjllus), 661 
tuhsrtgenus (Micrococcus), 225 
tubens (Bacillus), 757 
tuberosa (Microsptra), G37 
tuberosum (iJactmum), 058 
tuberosum (Photobactcrium), 637 
tuieresus (Bacillus), 088, 757 
tubijex (UociUus), 757 
lulorense (BociHus), 551 
lularense (Bacterium), 551 
tularense (Coccobacterium), 551 
twiarensts (Brucella), 551 
tularenais (Pasteureiia), BSl 
tubpae (Marmor), 1182 
tumefaciens (Agrobacterium), 227, 226 
229, 1129, 1134, 1135 
tumefaciens (Bacillus), 227, 775, 824 
tumefaciens (Bacterium), 227 
tumefaciens (Clostridium), 77Z 
tumefaciens (Phylomonas), 227 
tumefaciens (Polymonas), 22S 
tumefaciens (Pseudomonas), 227 


<u«cJ«ns (Bacillus), C32, 714, 715 
tumescens (Corynebacterium), 397 
tumeseens (ZopfieUa), 714 
tumida (Bislella), 571, 576 
lumtdus (Bacillus), 671 
tumidug (Bactero/des), 671, 676 
tumoris (J-Iolitor), 1242 
turnon’s (Pfaagus), 1134 
turbidans (Acetobacter), 180 
turhidus (Streptococcus), 344 
turbidus (Vibrio), 703 
tuTcosa (Bflciiius), 175 
turcosa (Pseudoaioaas), 275, 701 
turcosum (Boc/er»uffi), 
fureosum (Flat'obacterium), 175 
turgescens (Bacterium), 716 
turgtdum (Bacterium), 761 
turgidus (Bacillus), 757 
turgidus (Tyrolhrix), 757 
iuruatoe (BernUo), i0€i 
turicatae (Spirockaeia), 1064 
(ussis coniulsitae (Baeillus), SS9, 737 
tussis coniulsitae (Bacterium), 5S6, 5S9, 
590 

lympani-cuntcuK (Bacillus), 767, 818 
typki (AeysUo), 515 
typhi (Bacillus), 515 
typhi (^actertum), 515 
typki (Baclerium) (EheTlhelld), 515 
typhi {Corynebacterium), 36S, 387, 400 
typhi (Derniaceneroxenus), 10S5, 10S7 
lypAi {£6er{A«Ba), 515 
typhi (Rickettaia), W85. 1086, 1087, 16SS> 
1090 

typki (Salmonella), 493, 515 
tppAt abdominalis (Bacillus), 515 
l^pMcus (Bacillus), 701 
ly^iexantkemalici (Bacillus), 405 
typki-exanthematici (Bacterium), 4w 
typki exanlhemalm (Corynebacienum), 

IjpW ezunlhmaltci (Euiaderium), 36S, 

typki-ezantkemaiici (Fusifarmtsh ' 

typhi /Tavum (Bacterium), ^3 
typh* pallinarum (Bacillus), 5AJ 
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typhi qaXlinarum alcali/aciens (BaciUua), 
520 

£ 02 , 

503,511,523, C69 

lypkitnurtum (Type Binna) (Salmonella}, 
503 

typhi-munum var. Bj«jh (Salmonella), 
503 

typfiimurium var Copenhagen (Sdlmo- 
nella), 503 

iypkhnis (Bacillui), 503 
lyphi-suia (BaeUnum), 509 
typlusuis (Salmonella), 496, 609, 510 
lyphiauis var. Voldagsen (Salmonella), 
509,510 

<j/p5oW«ua (WicTococcua), 279 
ipphosa (Ebertkella), 45, 535 
typiosa (Salmonella), 492, 493, 497, 616, 
51C, 621,533, 703, 1130. 1137 
typhoium (Baelerium), 515 
(ypAoaus (Boeilfus), 515, 653, 1137 
(£&erl3tus), 516 
lypliosu* (Vtbrto), 515 
lyrobulyrteum (Closlriiium), 772 , 834 
tyrogena (SUeroiptra), 19G 
lyfogenutn (Spirillum), 190 
iyfogetius (Slreploeoccus), 344 
tyrogcnus (Vibrio), 196 
iyrotinatica (ilierospira), 202 
tyroiinofenes (Bacillua), 711, 783 
tyroaiaogenes (Clostridium), 783 
Tyrolhrix, 349, 737, 750, 763 
(Barlcmello), 1105 
lyjieri (Ilaemobartonella), 1105 

t^hene (Sireplococcua), 335, 330 
S'SfCtttVarius (Bcct«us), T57 
^btquilum (AcAromobacJer), 426 
(Bocilluj), 428 
'il'iyuituj (Baelerium), 42G 
uda (Cellulomonas), 614 
udum (Bacterium), 6U 
^Pedurrii (Baciltui), 671 
Uganda (Salmonella), 622 
wiiln 


u£il»* (Clostridium), 818 
ukratntea (Bartonella), llOS 
ukratmea (ffaemobartonella), llOS 
uleena (Slierococcus), 279 
ulceris (Scclus), 1238 
ulcens eanerosi (Bacillus), 5S7 
uleerts eanerosi (Bactertam), 6S7 
a/certs mollis (Micrococcus), 279, 341 
ulceropenea (Corynetectermm), 406 
uligiDosiun (Flavobacterium), 630 
ulmi (Mtcrocoeeus) , 279 
ulmi Ollorsus), 1154 
tt7na 671, 757 

Ulnna, 25, 27, 179 
umbelhfcrarum (Marmor), 1176 
umbilicatus (Bacillus), 671 
umbiheatus (Micrococcus), 279 
C7m5mo, 179 

umbonatui (TAioboeiHus), SI 
uncala (Rtstello), 569, 576 
uncatus (Bacteroides), 569, 576 
undula (Spinnum), 213 
undufo (rttno), 213 
undute nta^us (BpiriKum), 215 
undula minor (Spirillum), 213 
undulata (Holospora), 1122 
undulala (Pseudomonas), 149 
undulora (Spirochaela), 1002 
undulalum (Treponema), 10G2 
undutatus (BaetBus), 716, 7G2 
uR^7ata (ITr^paRemo), 1076 
umformc (Bacterium), OSS 
UQtformis (Bacteroides), 672, 573, 576 
uni/ormts (RtsteBa), 572, 576 
upeolln (Actinomyces), 961 
upcottii (Streptomyces), 961 
upsiion (Marmor), 1155, 1172, 1175 
urbana (Salmonella), £30 
urwre (Albococeus), 23S, 206 
ureae (BaetUus), OSS, 742 
ureoe a (BaciBus), 729 
ureaeB (Bociflus), 742 
ureae y (BaciBw), 744 
ureae II and III (Bacillus), 729 
ureoe (Bacterium), 6S9 
ureae (irentta), 237 
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urea-vagi 


lNBf:X of JfAJIES of GSSTERA AW) SfECIES 


Ufcao (MicroeoecUs), 237, 231, 252, 257, 
200, 203 , 207, 205, 500, 209, 272, 274, 
275, 277, 279, 2S2 
urcae (Planosarcino), 2S9 
urcac (PlocamobacUrium), GSS 
urcae (I’seutJomonaB),©! 
urcac (Snrcina), 289, 290, 201, 203 
nreac [Sporosarnna), 2S0 
urcac (Staphylococcua), 23S 
lireac (Strtpfococcui), 23“ 
ureac iforula), 279 
urcac iUrocoecua), 23S 
urcae caut^idua (SfapAt/?ocoeci<«), 2S2 
urcag iique/aeicns (Micrococcus), 206 
urcae hque/aciens (StapkylocQccua)f266 
urcae (non pj/oi^cncs) (Diplococcua), 315 
urcac non pyogenes (Slaphjhcoccui), 2S2 
ureac (non pyoffcnes) rugmus {Sfreplo- 
coccus), 313 

urcac (non pi/offcnca) /r«/o/(4/«3 (Diplo- 
COCCUS), 3-11 

I «><»<) 


urethrae (Sptro»ehnuii>nn\a), 1070 
urethrae (fiireplobaciUns), 59(1 
«rc</{rac (I'reponcma), 1070 
urelhraic (Trepancma), 107-1 
urcthralts (Spiroehacla), 1074 
urethndts (vlclinomyccsj, OIS 
wrinnc ('^QeinM«),671,(>9S 
urinae (Mcrtsmopcdia), 291 
Mrjnrtc (5arcmo), 291 
unnac (Streptococcus), 315 
urxfiae aerabtus (ffacidus}, 047 

. MficrococcM*), 200 


urtnae egui (Pediococcus), 250 
urtnae/criifjs (Baeilhis), 055 
urtnae jlavus oleanus (Micrococcus),^ 
urtnae hquejociens (Bacillus), 660 


urtnae slrialus (Bacillus), WJ 


urinae tenuis (Bacillus), G70 
uriaalbus (Micrococcus), 27<3 
Urinaria (Kocardxa), 970 
urincritts (Aelinomyces), 076 
VrohaciUus, 5, 705, 729 
Urocephalum (Bacillus), &23 
urocephaiurn (Bacterium), $25 
urocephalum (Granulohacler), S22 
urocephalum (Tyroihrix), 823 
f^fOfoeciiS, 235 

uromutahile (Bacterium), 452 
?/r<Marcino, 2S5 
ursidae (Treponema), 1076 
uruguac (Micrococcus), 279 
usbektslaniea (Spiroekaeta), 1070 
uliformica (Bacteriuin), 120 
uliformico (Phytomonas), 120 
utijormica (Pseudomonas), 120 
ulpadcU (Bacillus), 071 
ulriculosus (.l/tcracceri/*), 2!!l1 
Mrac (Bacillus), 47$ 
uvae (Dacleriuin), 478 
iirac (rnfin{o),478 
ucaefonnis (Bacillus), 737 

caecitiae (Coryncbaclerlum), 401, 406 
racci'wac (J/icrc>C(?ccua),31S 
tacctnae (Mitrosphotra), 345 
raccinae (SpirochaeU) , 1074 
vneemae (Slreplococcua), 345 
raccinae (Treponema), 307-4 
vaccinii (Chlorogcnus), 1150 
rncil/ans (.l/icrospfra)»696, 1001 
caculalus (Bacillus), 757 
(•acwo7a(a (Microderma), 76 
fflCwo/alTis (Uacillus), 671 
racuolatus (Bacterium), 671 
vacu^osus (Bacillus), 7)$ 
eadosa (Pseudomor.tis), 701 
wtginac (BacjlOis), 3G2, 363, 401, 503 
ragittae (Bacterium), 693 
raginac (Ploeamobactcnum), 3G2. 4(W 
caginalis (Bacillus), 362, 363 
I'agtRalfc (Coccus), 250 
mginalie (Uptothrix), 366 

vagtaalis (Lep(otrichia)y3GO 
vaginalis (Spifochacia), 1074 
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vagi-vene 


laginabs (Tnponema), 1074 

laginalh longuB {Bacillus), 3C2 

taginalum {Thioncma), 993 

laginatus [J odocoecus) , 251, 679 

vagimcolo {BerreUta), 505 

tagus pneumonic (Bacterium), 647 

taiilardi (Baclerium), C&9 

tahrianicum {Closlridtum), ii22 

laltriei {DacUriutn), 450 

valeriei (Proteus), 450 

talidus (Bacillus), 757 

vahnoiorons (Bacillus). 757 

vallia (Charon), 1267 

Vallonllus, 11, 703 

lohulac (Aclinampccs), 922 

vahulae (Aocarrfjo), 022 

lahulae destruens bocis (0<Mpora), 922 

rahuiariA (Aelinami/ces), 922 

(ahuforia deslniens bovia dStreplolhnx). 

922 

ten Ueghemt (Urococcus), 2'S2 
wnaijfe (Bacisrtum), 42 
lartabile (Comma), 402 
iarin5()t9 (Aetmomyces), 016, 974 
iambiha (SaeiUns), 573 
variables (Bacteroidea), 673 , 577 
lariabiiis (Capaulans), 573, 577 
loriabdts, (Oiahsterea), 21 
lariahiUs (Kurthta),(il3 
lauahiUs (Leptolhrtx),3lj6 
eanoiifis (Lepiolrtckia), 367 
tariabihi (Myzobolrys), 1036, 1037 
rarioJ>i7ij (Basmussenia), 367 
lanahltt (Sarcmo), 291, 294 
iflTiahUa lymphae laceinaht (Bacillus), 

m 

tanans (UactUus), 757 

Marians (Epcrythrozoon), 1112 

'arians (Micrococcus), 240, 251, 201, 

2C5, 267, 20S, 270, 271, 273, 275, 276, 278. 

2S0 

Conans lactis (J/icrococcm), 2&0 
varkellse (Driareus), 1233 
lanccliat (SlTeplococcvs), 345 
rancosum (Bacterium), 
raricosus conjunclnae (Bacillus), Cf>9 
(Bacterium), 6S9 


tartegala (Viahsterea), 21 

tanegata (Sarana), 294 

lanegala (Zuberella), 578 

tanegatus (Bacillus), 57S 

mnegaliis (Bacleroides, 5~8 

lartococcus (MiCioeoeeus), 2h0 

vonulcu* (Oorrcliota), 1231 

tartolae (Micrococcus), 345 

tanolae (Streptococcus), 3*5 

carialae (Slrongiilaplasma), 1231 

tanolae oetnac (Micrococcus), 345 

vanolae-oiunae (Slreptocaccusj, 345 

carto/cte var Aomints (Borrehola), 1232 

variosun (liactenuin),C^O 

vanus (UaclcroiiJcs), 667, 579 

rorjus (5pAeropAoru8), 607, 570 

c«sc«(<xrMm (Bacillus), 163 

tascularum (Baclertum), 163 

caseularum (Phytomonas), 163 

lastu/arMW (/^seudomonoa), 163 

vascularuro (Xanthomonn^), 163, 03<) 

vossalet (Daetenim), 553 

vastans (AureoBenus), 1155 

tas^anr (Marmor), 1155 

vaslans var agalltae (Aureogenusj, 1150 

l■a«(flns var teihaU (rlurc(i!7«n«s), U66 

vaslans var culgare (Aurtogenus), 1183 

teboda (Bacillus), 533 

rcAorfa (Baetersum) , 532 

teboda (Salmonella), 632 

tegelus (Bacillus), C71 

VeiHonella, 29, 31, 33, 34, 302. 303 

eejdoesitt (Parasptrtllumi, 2KS 

lejle (SalmimtUa), 523 

tekanda {BbciII«s),451 

eclanda (Baclertum), 451 

teJLanda (finfcroides), 451 

eekanda (E$chencliia),45l 

telatum (Baclertum), 089 

telalaa (Bacillus), CS9 

celenosum (Bacterium), £53 

selox (Bacillus), 671 

telulma (Barcma), 291 

tendreUi (Baallus), 701 

tendrelli (Patudomonas) , 701 

vencniferuni (Marmor), 1194 

tenenosum (Achroniobacter), 427 
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veneno$u$ {Bacillus), 427, 671 
venenosus {Bacterium), 671 
venenosus brevis (BaeiUus), 671 
cenesosus brevis (Bacterium), 671 
venenosus invisibitis (Bacillus), 671 
venenosus invisibitis (Baderium), 671 
venenosus ligue/aciens {Bacillus), 671 
veneris (Cristispira), 1057 
venetaenia (Sfuriatba), 1172 
venesiana (Salmonella), 526 
venesueUnsis (Borrelia), 1064 
vcnesuelensis {Neisseria), 301 
veneiuelensis (Spiroehaeta), 1064 
venezuelensts (Treponema), 1064 
venlricosus (Bacillus), 671, 753 
ventriculi (Bacillus), 671 
ventriculi (Merismopedia), 2S6 
wn<rtcub‘ (Planomerista), 2S4 
ventriculi (Sarcina), 266, 291 
ventriculi (Zpmosarctna),2ZQ 
ventriculosus (Bacillus), 818 

(Clostridium), 818 
lenirtculiw (Bacillus), 753 
ven(rio$us (£actilu3),353 
veniriosus (BacUroides), 353 
venturelli (Bacillus), 801 
veniurelU (Endosporus), 804 
venturcUii (Clostridiucn), 804 
vermiculare (Boefenum), 718 
vermiculans (Bocillus), 718 
vermicularis (Sarcina), 294 
vermiculosus (Bacillus), Q7 1 
vermiculosus (Bacterium), 671 
vermtforme (Bacterium), 362 
vermtforme (Belabacterium), 362,830 
vermiformis (Bacillus), 362 
vermiformis (Sarcina), 294 
vermiformis (Streptococcus), 345 
verne (Actinompces), 936 
vernc (Streptomyces),936 
vemett (Gaffpa), 284 
vernicosum (Bacterium), 6S9 
rernicosus (Bacillus), 753, 689 
verrutfce (Galla), 1168 
verrucae (MoUtor),1241 
verrucae vulgaris (Bacillus), 6^ 
verrucosa (Slreptothrix),9'2i 


verrucosana (Ruga), 1219 
t'crrucosum (Bacterium), 762 
Verrucosus, 763 


rertiallatum (Bacterium), 758 
perlicfUatus (BaeiUus), 7SS 
vescieulosa (EseberieMa), 452 
vescua (Bacteroides), 6S8 
meus (Fusi/ormis), 5CS 
vesicae (Bacillus), 75S 
cesicae {Micrococcus), 2S0 
vesieans (Micrococcus), 250 
vesica/oria (Pbgtomonas), 163 
vesieohria (Pseudomonas), 163, 740 
vesicatoria (Xanthomosas), 160, 163) 
1(«, 1134 

vesica/oria var. rapboni (Bacterium), 164 
vesica/oria var. rapbani (Pbglomonas), 
164 

testcoforto var. rapbani (Xantbomonas), 
164' 


vesicatorium (Bacterium), 145, 163 
vesicosus (Micrococcus), 2S0 
vesiculi/erus (Bacillus), 671 
vesiculijerus (Micrococcus), 2S0 
vesiculiformans (Bacillus), 451 
vestculi/ormons (Escherichia), 452 
vesiculasum (Bacterium), 452, 6S9 
cesiculosus (Bacillus), 452 
vespertiUonis (Spirillum), 1070 
vespertilioms (Spirocfiaela), 1070 
tesperlilionti (Sp:r£>ne«o)i 1070 
Waperlilioats {Spi'JScAaudinnia), WiO 
pcsperugints (Spi ochaeta), 1070 
vesperuginis (S>n‘onema}, 1070 
vialis (Bacillti^), 071 
viator (BaeiUus), 671 
vthrans (Ascococcus), 250 ^ ^ „ 

ribrio, 5, r,w,)s, 21 . 23, as, ». 31, 33. 

192, 216, 763 

nbrioides (Cau/obacler), 832 
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vibr-wo 


ftbrion (RtfoUillui), 775 
Vtbriolhriz, 21$ 
ctburnt (Baclen^ijn), 134 
niiwm {Phyiomonas), 134 
viburni (Teeudomonas), 134 
vfctae (Bacterium), 136 
inciae (Phijlomonas), 136 
viciae (Peeudomonaa), 136 
iiffnat (Bacttrium), 110 
vignae (Marmot), IIM 
tiffnae (PhplotHonai), 119 
ttgnae (Ps<udomonM), 119 
vignae var legumtnophila (Phyiomonas), 
120 

npnali (Bacterium), 440 
ixgnaba (BactUut), 440 
viffnieola {Xanthomonas),'(Q 
vtUoaum (Bacterium), 6Sd 
dV^oaum (PlocamobacUnum), 6S9 
viUosus (fiac>{{us), 071, 672, 6S9, 758 
tnneenh (F«»i/oTmi»), 581 
vineenli (UtUcontma), 10C4 
ttneentt (Spirochaela), 1063 
vineenli (Sptronema), 1003 
nncenlt (Spiroscfiaudmnta), 1003 
iirie<n(t (Trapotwinal , 1063 
vtnc<n(t var. 6roneAtQ{t9 (SpiroeAae/a), 
1070 

vinccDtii (Borrciia), 1063, lOOS, 1069, 1070 

vincenzfi (Mtcrococcua), 2S0 

dnelaRdii (drolabocfrr), 219, 220 

ant (.Vtcroeaccu<),2SO 

MRt (SlreplococfTus), 345 

vtni acclati (Bacterium), 183 

wnicoja (BooKus), 672 

t'tnicota (Boettnum), 689 

nniperiia (BanSlu*), 672 

viniperda (Bactenum), 659 

vtntperda (Micrococcus), 2S0 

rfMoaa bVonasj.SSS 

rmoium (Baefertum), 858 

vjnoeum (Chromalium), 868, 859 

rtnojuj (Bacj'Bu*), S5S 

rtoJacta (ClodaiAn'i), 974 

iiolacra (tompropedia),8l4 

vtolaeea (Merismopedia), 250, S14 

riotacea (Wocardia), 974 


vtolaeea (Oospora), 974 
tiolacea (Plartajar«Ra),S47 
nolacea (Pseudomoass), 7, 231 
nolacea (iStreplolns), 974 
violates (Thiocystis), 847 
violaceoniger (Streptomyces), 947 
vtolaceam (Agmenellum),$Ai 
viotaceum (BaeUndium), 231 
violaetum (Boefenum), 231, 233 
violateum (Chronutiiun), 85S, S59 
violaceum (Cliromobacterium), 232 . 234 
vtolacevm (Cromobac(ertum), 231 
piotaceum (Spirillum) , 852 
violaceum (Thiosphaenon), 859 
violaceum (ThiospiriJlum), 852, S59 
violaceum ame/hyshnum (Bacterium), 232 
violaceum laurenttum (CArom(?6acltnf{rR), 
233 

itolaeeum luleltense (Chromobaetertum), 
233 

tiolaeeum mamlae (Chromobaeterium), 
232,234 

vtolaceus (Actinomyces), 935, 974 
(loloeeua (BoetBus), 231, 233, 758 


ndaceuslaurentius (Bae^en«ffi),233 


tu/iuceus sarioryi (lia«l£us),233 
ttolarius (Aerobacillus), 720 
vtalarius aettonicus (Bacillus), 720 
Virchow (Salmonella), 511 
nrcAowu (Salmonella), 511 
«rcAo«tt (Sor«na),293 
«ren« (BanBua),672 
wreicen* (Boallus), 149 
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virescens (BacleTiu7n), 701 
virescens (Myxooocciis), lOOfl, 1007. lOOS 
1042 

virescens {Pseudomonas), 140, 701 
virgatum (Marmor), 1202 
vtrgatum var. lypicum (/1/amor), 1202 
virgalum var. vinde {Marmor), 1202 
I'tfffalus (Bacillus), 718 
Virginia {Salmonella), 515 
virginianum (Spirillum), 214 
Vtrgula, 32 

firgula (Baclertum), 762 
vtrgula {Tyrothrtz), 7C2 
viridans (Bacillus), 140, 072 
virtdans {Pseudomonas), 149 
itridans {Slreplocoecus), 321 
t’lridans (I'l^rio), 703 
viride (Beclcrium), 6S9, 702 
t'lric/cscens {Pseudomonas), 150 
viridescens liquejaeiens {Bacillus), 150 
tuViclcsccns Mn-l\qucfaeicns {Bacillus), 
072 

viridescens nonAiqucfaciens (Bacterium), 
072 

viridijaciens {Bacterium), 119 
vindifactens {Phyiomonas) , 119 
vindiSaeiens {Pseudomonas), 119 
virtdijlava {Phytomonas), 127 
viridiflava (Pseudomonas), 127 
ciridtJlai'Q var, concentnea {Phytomonas), 
127 

virtdijlava var. conccntnca (Pseudo- 
monas), 127 

viridi-Jlavescens (Staphylococcus), 201 . 
vindijlavum (Baclenum), 127 
viTidiJlavum var conccnincutn (Bac- 
terium), 127 

vtridi-glaucescens (Bacillus), 758 
riridilinda (Phytomonas) , 114 
viridili'vida (Pseudomonas), 114 
mridilividum (Bacterium) , 114 
vindi-luteus (Bacillus), 093, 75S 
ftridis (Actinomyces), 974 
vtrtdis (Bacillus) , GOO, 702 
ciridis (Baclenum), GGO 
viridis (Ccllfalcicula), 211 
viridis (Micrococcus), 261 


vifidts Jlaiesccns {Sarcina),2M. 
viridis Jlavcscens [Staphylococcus), 261 
tiridis pallescens {Bacillus), 149 
tiridis pallescens (Baclertum), 693 
vtridoehromogenes (Actinomyces), 942 
viridochromogcncs (Streptomyces), 942 
viridulum (Bacterium), 730 
virfdulus (Baeillus), 736 
vtrosum (Chromatium), 855 
viscidum (Bacterium), 6S9 
viscifaciens (Closlridium), 774 
vtsco-coccotdium (Bacterium), 414 
viscofucatum (Bacterium), 234 
ftsco/ucalum (ChromobacUrtum), 234 
I'isco/tuatiis (Bacillus), 234 
viscogennta (Laclobaclcrinm), 3(H 
rjscosa (EbcrthcUa), 641 
viscosa (Pseudomonas), 90, 07, 701 
viscosa (ShigcUa), 511 
viscosum (AcetobacteO, 185 
vtscosHut (Achromobacltr), 414 
viscosum (Agarbactcrium), 629 
ttscosum (Bacteriuin) , 414, 6S0, 053, 6S9, 
701, 700, 7SS 

nscasum (Chromohaeferiuni), 234 
viscosum (Clostridium), 822 
viscosum (Plocamohactermn), C92 

viscosumequi(Bactenvm),b4G 

viscosum non-liquefaciens (Bactenvm), 
6S3 


scosus (Alcahgcnes), 414, 693 
scosus (Bacillus), 90, 6S9, 75S 

jcosus iVo. / {Bacillus), 6S0 

icosus (Bacteroides), 577 
scosus (Diplococcus), 271 
ICOSUS (Lactobacillus), 414 
tcosus (Micrococcus), 2S0, 340 
ICOSUS (Staphylococcus), 701 
ICOSUS (Streptococcus), 345 

var. dissmihs (AkaUgenes), 414 
COSUS bruxelltnsis (Bacillus), 
eosus eerevisiae (Bacillus), CSO 
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viscosus circvisiae (Baelerium), 6S0 
rjscos«8 lactis {BaciHus), 414 
fjscojus lactis (Bacterium), 414 
n8CD3M3 laclis (ilicToeoeeHs), 280 
VISCOSUS tnargarineits (Bacillus), 6S9 
t’wcosus ofAraceus (^aci/Iua), 761 
VISCOSUS sacchari (Bacillus), 6S9 
VISCOSUS vini (Bacillus), 
nsco-sgmhwUcum (Aehromobaeler), 427 
itsca-sijinhioUcum (Bacillus) 427 
itsicjrfus (Afjcrococcws), COO 
vitalis (DactUusi, 71D 
iilarumen (FlambaclCTium}, 613 
viteihnum (Polyangmm), 1026. 1030 
vitians (Baeleriuml, 153 
t'lOana (Phyiomonas), 153 
vitians (Pseudomonas), 153 
vitiane (Xanthomonas), 1S3 
wljofa (Phi/tomonas), 640 
ulicola (Bacillus), 75S 
viticola (Marinor), 1196 
tilteuloiul (Micrococcus), 2S0 
tJlM 7SS 

vitjvora (Erainia), 466, 47S 
tilivorus (Bactllus), 460 
vjtr«?a (ir>£lrogoiiomo!m), 77, 7S 
tilreum (Aiolobacler), 220 
iilreus (Bacillus), 75S 
vhiilao (Tarp/’i il, 1272 
nlafjniiffj (Bactenum), 0^9 
viruliscptit.t (rastcureiJa), 518 
(Daefenum), 54S 
I'lluhscplicus (Bacillus), 54S 
rituloriitn (Baclcnuni), fiSQ 
ntulorum (Btreplocaccus), 315 
iivai (Spirochacla), 1054 
tnaz (Trcponrina), 1054 
'uorrae (Tarju'ia), 1273 
togelit (Bacillus), 75S 
joldiTytfn lilafjilu*), 510 
coOiftifis iLepMh)iz>,^i^ 
volutans (Afliromatiunj), OOS. 999 
volutsna (Spinlluni), 216. 2/7 
lol'itans (Tliiophi anl. 90S, 9'l‘) 
lolulans (Tfiioporpfigra), &59 
voukii (TliiofJirix I, 920 


tulgare (Bacterium), 486 
lulgare (CaseoVaetenum), 356 
tulgare (Hyphomicrobtum), S37 
pulgarts (Bactllus), 4S7 
vulgaris (Cellvibno), 210 
vulgaris (iltcrocoecus), 251 
vulgaris (Micromonospora), 980 
vulgaris (Proteus), 486, 4S7, 490, 491, 672 
vulgaris (Pulrihactllus), 790 
vulgarts (Strferocys/is), 835 
vulgans (Streptococcus), 345 
lulgaris (7’Atfrmoac/ificmt/«5),9S0 
vulgans (Thennobactllus), 733 
vulgaris (Baelertum) (Proteus), 487 
vulgata (PasCeurella), 570 
lulgalus (Bacillus), “09, 711, 743,745, 747, 
748, 762 

vulgatus (Bttctcroides), 569, 572, 577 
tulpinus (Bacillus), 672 
vulpis (Tarpeia), 1273 

uakefidd (Bacterium), 543 
uaksmannn (Ac£«no»tj^«8), 035 
irallemia (Streptothnx), 977 
uardit (Bacillus), 672 
uormmgu (Chromatium), 857, 850 
uarmtngu ( Vonas), 857 
Mamungu forma minus (Chromatium), 
857. 85S 

uashtnglonta (Pkylomonas), C97 
uatareka (Bacillus), 532 
watareka (Bacterium), 532 
uatareka (Salmonella), 532 
ualzmannti (Bacillus), 7oR 
ueclm (Bacillus), 672 
uedntorcuiis (AcUnomi/ces), 074 
ucckst (Bacillus), 5S9 
uehmert (Bacillus), 359 
ttcAwrri (LactabuciKuw, 350 
«e<lfeltt (.UitTospim>,203,200 
ireiehselbaumii (Bacillus), G53 
uciehselbaumii (.Veissrrta), 296, 297 
veteAsrfAaumii (Streptococcus), 297 
iceigli (Itickeftsia), 1097, 109S 
uctgmanni (/IromofiaciKus!, 736 
uvismoant (flncW/us), 758, 7S2 
tceigmannt iPseudomonar), 150 



Wein-xero 


tWEX or NAJIES or OENEHA AJn) SPEaES 


^Veinbcrgillus, II, 7C3 
tfciffjV (<Ohrovialium),S57 
"cJsscj (Chfomatiunj), S50, 357, SSS 
u-cissii (DaciUua), 857 
u-cissti (DacUrium), 857 
i^ctssii (CAr/)mal/um), S57 
veissii (Sinptococcus), 345 
iVelchia, 20, 22, 33, 34, 703 
tfelchit (liadUus), 02, 3C9, 790 
icelchii (Z?ac/tfriuw), 790 
icctchii (Chstridium), 43, 303, 790 
tff/cAij (Tyjionsni) (Cloitridium), 790 
icclchii Type A {UacUlua), 790 
veMii Typo 1) (Oaeillus)^ TOO 
tff/cAi'* Type C (BactUus), 790 
treWu't Type D (i?aci7/u<),790 
n'e{cMlu3,li,2S,2?,7C3 
xeclekeri (iofeiVm), 291 
tcelckeri (Merismopedia), 291 
tcci/(fr(don iSalmonella), 62i 
venj/oJtt (BodoncHfi), 1112, 1113 
Vicnyotti (I^jtcrytUrozooa), 1112, 1113 
tcentjofii i)laemdjarlotic]\o), 1113 
\ceT<xhtnai$ {Baetllui), 532 
urraAcMii (Salmontllo), 532 
werneri (Cloilridiujn), 803 
tfcicntcrp (IlaciUua)i 531, 073 
iresenbergt (L'berlheUa), 531 
icesenlergi (Wesenbergua), 531 


nillmorei (Streptomyces), 9$6 
lojVsont* {SbtTlhello), 534 
winogradskii (lepMhrix), 9S0 
mnogradskit (Thiospinllum), SS3 
tfinogradakui (Bacillus), 772 
tn'nQgfttdskyi (iVitrofaacter), 74 
vinogradskgi iSul/osptrtllum), 212 
tt inogradsk>’i (Thiospira), 212 
tdnogradslyi (Thiospmllictn), 212 
tcirihii (Spherocitlua), 5S0 
UolbacAia, 109S 

(AfBrespira), iOS 
ttoJOi (Vibrio), 193 
teolf-iarael (Actinomtjces), 927 
volhynica {Rkheltaid), 1004 
troliniae (Bacillus), 533 
trolimoc (Bael(nwn),633 
icoUntae (SalmontUa), 533 
tcoodsii {Bacterium), 143 
tivodsii (PAglomcnas), U3 
woodsii (PscudoroODas), IW 
tcoodshvnii (Aeolohacter), 219 
xrorlhinglon (Salmontlla), 527 
trt>rbflon«» {riofamebocUfiuJn), 693 
teorhnannti [BoetUua), 356,693 
tforinionnii (/fflf/o5afJlluj), 356 
iirighlii (Daeterium), 6S9 


IVesenbergua, 10, 510 
whximon (BactUus), 555, 556 
vdalmon (hoeSetclla), 556 
xchtlmori (Sclerolhrix), 655 
trickita {Solmonctla), 527 
xcichmanni {Bacillus), 672 
fricrjMpac {Dactenum), 144 
wtennQoc (Phylomonaa), 144 
wicringac (Pseudomonas), 144 
\sinKlen (Bacillua), 693 
u'inKUri {Boclenum), GS9 
n'inkleri (Neiaseria), 2.'^ 
nsltcgoda (Bactllics), 533 
xi'iltegoda (Sclmonello), 533 
iffiUmorei (Actinomycea),Wi 


ranMocArus (Pacudomoaail, »u* 
wnrtaycnfJ (Baclcrtum), 700 
ranttcjrfnfj (Vitrto), 700 
fanlAogcfitcus (Cryplococcus), 2S1 
mnlhagenicua (Microeoceiis), 2S1 
canlAog€rtU»n S22 

'Canthomonaa, ISO* I"I> 47S 
xtnlkoalramu^ \AcltMmycj^, on 

*nOpo (EberlMla), 534 
«nop«s (Micrococcus), 231 
enopus (llbrio), 197 
tropkilus (Micrococcus), 231 
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Mycol. Soc., S6, 1913, 10.) From Gr. 
panax {pankis), a plant heal-all; M. L. 
Panax, o generic name 
Description from Elliott, Bact Plant 
Pathogens, 1930, 173. 

IlodsiO 5byl 3 to 1.5 microns Chains. 
Motile with 4 to 0 polar flagella. Gram- 
negative. 

Green fluorescent pigment produced 
in culture. 

Gelatin: Slight liquefaction 
Agar colonies; IHiitc 
hlilk: Coagulated. 

N'o gas from sugars. 

Habitat : Causes a root rot of ginseng, 
Panel qujnquc/olium. 

111. Pseudomonas aleurltldls (McCul- 
loch and Demarco) Stapp (Paelmtim 
aleurilWta McCulloch and Demaree, 
Jour. Agr. lies., 45, 1032, 330 , Stapp, Dot 
Ucv., /, 1935, 403} PAytomonas aUurtU‘ 
dll Magrou, in Hauduroy et al , Diet d. 
Bact. Path., Paris, 1937, 323 ) Prom 
Gr. aleuruei, of wheaten flour, ^f. L 
AUunUt, generic name. 

Hods: 00 to 07 by l.l to 5 microns. 
Motile with 1 to 5 polar, rarely bipolar, 
flagella. Capsules present. Gram-nega. 
tivc. 

Green fluorescent pigment produced 
in certain media. 

Gelatin- Not liquefied. 

Beef agnr slants: Growth is thin, white 
and viscid. 

Broth: A heavy white surface growth 
in 21 hours. Sediment. 

Milk: Becomes alkaline, but no sep- 
aration. 

Nitriles arc produced from nitrates 
Indole test feebly jiositivc 
Itjdrogcn siilfido test feebly po«itite 
.\cid but no ga-s from glucose, fyilac- 
tose and glycerol. Slow acid production 
from sucrose, maltose and Ucto«c 
Starch hjdrolysis feeble. 

Optimum lenii>eniturc 27’ to 2i’C. 
Maximum temperature 37’C. 

Optimum pH 0.2 to 6.S pH range 5 4 
to S9. 


Source: Isolations from naturally in- 
fected tung oil trees in Georgia. 

Habitat. Pathogenic on the tung oil 
tree (Aleurites fordi), on the bean 
{Pkaseolus vvlgaris) and the castor bean 
(Rictnus communis). 

112. Pseudomonas glyclnea Coerper. 
(Baeltnum pfycineum Coerper, Jour. 
Agric. Ilesearch, iS, 1919, ISS; Coer- 
per, foe. cit , 188} Pbytomonas gli/ctnea 
Burkholder, Phytopath,, 10, 1920, 922 ) 
From olycys, sweet} tne, like; M.L. 
Glycine, generic name. 

Synonym: Baeferjum sojae Wolf, Phy- 
topath , JO, 1920, 132 {Phylotnonas sojae 
Burkholder, Phytopath , IB, 1920, 022; 
PseudomonQs sojae Stapp, in Soraucr, 
Ilandb d. Pflanzenkrankheiten, £, S 
Aufl, 1928, 174). Sec Elliott, Bact. 
riant Pathogens, 1930, 134; and Slitmk 
and Wolf, Phytopath., //, 1921, 18. 

Bods: 1 2 to 1.5 by 2 3 to 3 microns. 
Motile with polar fl.'igell.a. Gram-nega- 
tive. 

Green fluorescent pigment produced in 
culture. 

Gelatin: Not liquefied. 

Beef-peptone agar colonics: Appear 
in 24 tiourg, Cireular, creamy white, 
smooth, shining and eonvet. M.argin3 
entire. Butyrous in consistency. 

Milk. Litmus turns blue and later a 
separation of the milk occurs. Casein not 
digested. 

Nitrites not produced from nitrates 

Indole test feebly posUixe. 

Not lipolytic (Starr and Burkholder, 
Phytopath , SI, 1912, COl). 

Starch not hydrolyzed. 

Acid from gluco'c and sucro'c 

Optimum tempernturo 21* to 2t»*C. 
Maximum 35'C. Minimum 2 C 

Faeultatuc anaerobe. 

Source: A number of cultures iVafed 
from foy Leans in \\i*con'in. 

Habitat: Pathogenic on eo>bcxn, Gly- 
nne wax (Soj'a max). 

!12a, Pteudcncmat j'^-cinru \ar 
japenitn (TaVirroto) romi. tior (/fa--- 
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xerose (Corynebacterium), 386, 401 

xerosis {Bactllus)t 3S6 

xerosis iBaclerium), 386 

xerosis cams (Bactllua), 406 

semis canis {COTynthacienum), 406 

xerosis lanolae (.Bacillus) 1 401 

lylam'cus {Bacillus), 758 

xijUna (Uhina), 602 

xyJinoifies (Bactcnuifl), 187, 633 

zj/hnot<i«« {Vlvina), 603 

xylinum (Aclobactcr), 181, 182, IS?, 692 

xyhnum (Baeterium), 181, 187 

xylinus (BaciHus), 092 

xyhlica (Vi6rto), 20? 

xylophagiis {Bacillus), 758 

xylasus (Laclobacillus) , 363 

yojaJt2» (V'i6r»e),702 
i/er«t'ni {C<)ecoli4cillus),649 
yersinia, 5S0, 703 

tofreb (Salmonella), S04 
tan<t&ar (SoIrrumeBa), 624 
Zaogalaclina, 47d 
seat (Bacillus), 457 
itae {Baeierivm), 457 
teae (Bulylobacler), 781, 825 
*ea6 (Fra«tnine&), 1161 
zcae (Galls), 1158 
zeoe (Marmor), 1161 
scae (Microcoecus), 281 
leae (Propiombact€fium),S76, 377 
zeidlexi (Acetobacter), 185 
(Baetllus), 1S5 
ie»(Wm (BocliftUffj), 185 
senlrzn (fiacillua), 608 
rcnkcri (Bacterium), 608 
seniert {Kurlhta), SOS 
eenUri {Proleut}, GOS 
renken (Zopfius), 603 
zeSo (BaciUu»),072 
zcfa (Boc{<rjum), 672 
Zellnotna, 12, 13,004 
z<«nouu (Hawbacfcrtum), 173 
zeylontevm {Spinllum),2i3 
eei/lanteum (Vibriotfinx), 21H 
ifiilanicui (Brtcjlfu*), 218 


zeylanieus (/SptrobaeiUus), 218 
zejrlanicua (Vtirio), 218 
xtngtberi (Baelenum), 171 
zinjTiOeri (PAiffomonos), 171 
txngibcTt {P4eudomonas), 171 
ziDgiberi (Xantbomonas), 171 
zeRiitou/ea (SacUnum), 690 
xirnti (Bacillus), 75S 
tlatogaroin (Spiroehaela), 1070 
zonalux (Annulus). 1212, 1213, 1214, 1217 
zonalus (Ba-ctBus), 672 
ionotus (Muroeoccus) , 2S1 
zooijtfsen(«rtae (Bacillus), 79t 
zoodysenlersae hungancus (Baetllus), 701, 

m 

zooepitlemicua (Streptococcus), 316 
roogleicum (Clostridium), 797 
zoogletformans (Bacterium), 577 
toogUtformans (Capsvlaris), 577 
Zoogloea, 348 

tapfi {f?<itfco6ocfenum), OOS 
zopfi (Streplothnx), 077 
^op^eHa, 705 
zopfii (Baetllus), 005 
zopfii (Bacterium), 6D8 
zop/St (Xurifcjo), cos 
zopjit (Zopfius), CC^ 
xopfii (Baelenum) (Proteus), SOS 
Zopfius, 42, OOS 
zOrkendOrfext (Bacillus), 072 
zOrkcndOrfexi (Pseudomonas), 150 
ZubereHa, 33, 34, 67T 
zuemianuBt (Baclertum), 690 
zuerntonus (BaoBus), 600 
zuRtzii (ffloslndiuin),822 
Zypoplagia, 12, 13, 

Zggostasss, 12, 13, 705 
Zymo&aciBus, 30, 705 
zymogenes ICoeeobaciUus), 672 
zymogenes (3ficrocoecu*), 327 
zymogenes {SUtpkylococcus), 327 
zyrnogenes (Streptococcus), 327 
Zymomaaaa, 20 , 30 
Zirmosarciaa, 29, 30, 31, 2S5 
zymoseus (Oactllus), 672 
zplAi (Strepioeoceus), 345 
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xerose CCorynebactenum), 3S6, 40J 
xerosis {Bacillus), 3S6 
xerosis (Bacterium), 386 
xerosis corns (CactHus), 406 
xerosis canis {Corynebaclenum), 406 
xerosis tartolae (Bacillus), 401 
xylanicus (Bacillus), 758 
xijUna (Uhina), 692 
xylinoides (Bactenum), 187, 693 
(I/Ji>ino),603 

xyliaum (Actobacter), 181, 182, IS7, 692 
rj/itnum (Boelsrium), 181, 187 
xylinus (flaciHus), C92 
xuhltca ^VjbrjoX207 
sylophagus (Bacillus), 758 
fji^osus (£.aelobaci{{us), 863 

yasaJ^it (rtino), T02 
yersi'ns (Coceobanllus), 549 
Yersinia, 550, 703 

<a{;re5 (dTalmanc!^), 604 
«on*j6cir (SotmonsJfa), 624 
Zoogalaeiina, 47d 
teas (Bacillus), 457 
teas (Bacterium), 4S7 
ceae (Bu<(/?a5ac^r), 781, 826 
leae (Fia<tiUne&l, 1161 
zeae (Calls), 1168 
teat (Marmor), 1161 
icae (il/icrococcus), 28l 
ceae (Propionibacterium) , 376, 377 
zcidten (Acetobacter), 185 
(Bacillus), 1S5 
ztidlen (Baeienum), 185 
zenfcm (Boctllus), 60S 
icnkcti (lJacteriuin>,608 
zenKert (K«rlAia),603 
eenlert (Proteus), IX)S 
renkert (Zopfius),COS 
ceta (Bacillus), 072 
zeta (Bacl<rtum),672 
?c«nO!Ma, 12, 13,604 
zednouu (FlaTobaeienum), 173 
zeylonteura (Spmllum), 213 
eeylanteum (r»bri(jl?irji),2lH 
leylanicus (Bacillus), 2IS 


zeylanieus (5prro5acilluj), 218 
seylaniau (T’i>«o), 218 
ztnpberi (Baetenum), 171 
zinfiberi (Pkyfomonos), 171 
zingsben (Pseudomonas), 171 
ritigibert (Xaatbomonss), 171 
zinntoKles (Bacferium), 690 
ztrnti (Bacillus), 75S 
zlatogorovi (Sptrochaeta), 1070 
aonalua (Annulus), 1212, 1213, 1214, 12 \t 
eanalus (Bacillus), 672 
zonatus (Microeoeeus), 281 
zoodgsenieriae (Bactllus), 701 
zoodysentenae hungancus (Baallus), 701, 
820 

zooepidemicus (Streptococcus), 316 
loogiejcutt (Clostridium), 797 
zoogletjormans (Bacterium), 577 
zoo^lei/ormaas {Capsulari4),S77 
Zaogloea, 34S 

tapji (lUlikoboeteTium), 60S 
topfi (Streptolhrii), 077 
^«p^Ha.705 
zopfit (Bactllus), 50S 
zopfii (Bacterium), 608 
topfii (Kurthm), 60S 
zopfit (Zopfius), 608 
zopfii (Bacterium) (Proteus), 60S 
Zopfius, 42, COS 
zirkendArfieti (Bacillus), 672 
zSTkendirSen (Bseurfomonas), 150 
Zttt>eTCUa,33,34,6rT 
zuemianum (Baclsnurn), 600 
sucrnionus (Bacillus), 690 
zuhUh (Clostrtdium),532 
Zygopiagia, 12, 13, 

Zygostasis, 12, 13, 705 
Zpmediaallus, 30, 705 
zymogenes (Ccwcoiacillus), 672 
zymogeacs (J/icrococcus), 327 
sywojenea (StapAylococcus), 327 
zymogenes (Streptococcus), 327 
ZgMOmonas, 20, 30 
Zymosarctna, 29, 30, 31, 2S5 
syKioteus (Bacillus), 672 
zyrti (Sli-eploeoccwi), 345 
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lertum soyae var. japonicum Takimoto, 
Jour. Plant Protect. Tokyo, 14, 1927, 
550; Bacterium glycineum var. japontcum 
Elliott, Baet Plant Patliogens, 1930, 136; 
Phylomonas glycinea var. japomca Ma- 
grou, in Hauduroy et al., Diet d. Baet. 
Path., Paris, 1937 , 358.) From M. L. 
Japonicus, Japanese 

Distinctive cliaractera • Differs slightly 
from Pscudomonaa glycinea in size of cell, 
length of chains, action in milk, and color 
in media Okabe (Jour. Soc. Trop, 
Agr., Formosa, 5, 1933, 1G2) gives a de- 
scription of the organism n hich leads one 
to behove the differences are not great 
enough to be varietal. 

Source' Isolated from leaf spots on soy 
bean in Formosa. 

Habitat. Pathogenic on soy bean, Gly- 
cinc max. 

113. Pseudomonas savastanol (Erw. 
Smith) Stevens {Bacterium 3ai»aslano» 
Erw Smith, U S. Dept. Agr Plant Ind. 
Bull 131, lOOS, 31; Stevens, The Fungi 
which Cause Plant Diseases, 1913, 33; 
Phytomonae savastanot Bcrgey ct al , 
Manual, 1st ed , 1923, 190.) Named for 
F. Savastano, the Italian plant path- 
ologist. 

Note Smith (loc cit.) lists and dis- 
cards the follow mg species since they were 
either mived cultures or names with no 
descriptions. Bacterium oleae Arcangeli, 
Istit. Bot. delle R. Univ di Pisa, Ri- 
cerche e Lavori, fasc 1, 1886, 109, Bacil- 
lus oleae tuberculosis Savastano, Atti 
R. Accad Naz Lincei Rend. Cl 8ci Fis., 
Mat e Nat , 6, 1889, 92; Bacillus pnl- 
lieuxianus Trcvisan, Igeneri e Ic specie 
delle Batteriacee, Milano, 1889, 19; 
Bacillus oleae De Toni and Trevisan, in 
Saccardo, Sylloge Fungorum, 8, 1889, 
982. 

Description from Brown, Jour. Agr 
Res , 44, 1932, 711. 

Rods 0 4 to 0 8 by 1 2 to 3 3 microns 
Motile with 1 to 4 polar flagella. Gram- 
negative 

Green fluorescent pigment found m 
culture 


Gelatin: No liquefaction. 

Beef agar colonies: White, smooth, 
flat, glistening, margins erosc or entire. 

Broth : Turbid on the second day. No 
pellicle or ring. 

Anik: Becomes alkaline. 

Nitrites not produced from nitrates. 

No H:S produced. 

Acid but not gas from glucose, galac- 
tose and sucrose. 

Starch is hydrolyzed 

Optimum temperature 23® to 24®C. 
Maximum 32*C. Minimum 1®C. 

Optimum pH 6.8 to 7.0. Maximum 8.5. 
Minimum 5 6. 

Aerobic. 

Source: Smith isolated his cultures 
from olive galls collected in California. 

Habitat: Pathogenic on olive. 

113a. PscudomoniM savaslanoi var. 
fraxini (Brown) Dowson. {Bacterium 
eavastanoi vay. frazini Brown, Jour. 
Agr. Rqs., 44, 1032, 721; Pkytomonas 
eavastanoi var. fraxini Magrou, in Hau- 
duroy ct al , Diet d. Baet. Path., Paris, 
1937, 410; Pseudomonas fraxini Skoric, 
Ann Exp. For. Zagreb, 8, 193S, 66; Dow- 
son, Trans. Brit. Mycol. Soc., S6, 1043, 
11.) From M. L. Fraxinus, a generic 
name. 

Distinctive characters: Differs but 
slightly from Pseudomonas savastanoi, 
but is pathogenic on ash and not on olive. 

Source; Three cultures isolated from 
cankers on ash. 

Habitat; Pathogenic on ash, Fraxinus 
excelsior and F. amertcana. 

114. Pseudomonas tonelllana (Fer- 
rarls) comb. nov. {Bacterium lonellianum 
Ferraris, Trattato di Patologia e Terapia 
Vegetale, 3rd ed., 1, 1926, 104; Phytomo- 
nas lonelliana Adams and Pugsley, Jour. 
Dept. Agr. Victoria, SS, 1934, 304.) 
Named for TonelH, the Italian botanist. 

Synonym : Pseudomonas savastanot 

var. ncrii C. O Smith, Phytopath., 18, 
1928, «)3. 

Description from Smith {loc, cil.) un- 
less othenvise noted. 
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Rods : 0.5 to 0 6 by 1 5 to 2.5 microns 
Motile with 1 to 3 polar flagella. Gram- 
negative (Adams and Pugsley, loc. etl ). 

Gelatin: No liquefaction. 

Potato glucose agar colonies: Flat, 
circular, shining, margins somewliat un- 
dulated. 

Broth- Dense clouding with partial 
pellicle. ' 

Milk: Alkaline. No separation 

Nitriles not produced from nitrates 
(Adams and Pugsley). 

Indole produced. Not produced (AtLams 
and Pugsley). 

Acid but not gas from glucose and 
sucrose. No acid from lactose (-\dams 
and Pugsley). 

Starch not hydrolyzed (Adams and 
I’ugslcy). 

Distinctive character: Ps€udomon<u 
taicutatioi is similar in culture but is not 
iwthogenic on oleanders. 

Source : Both Ferraris and C 0. Smith 
isobted the pathogen from galls on olean- 
der. 

Ifabitat: Pathogenic on oleander, 

Ntriutn oleander. 

115. Pseudomonas calendulae (TnKi- 
moto) Donson. (Baelertum calendulae 
Takimoto, Ann. Pbytopalh Soc Japan, 
5, 1930, 311; Phytomonas calendulae 
Burkholder, in Manu-al, 6th cd , lO-tO, 
201; Dowson, Trans. Brit Glycol. Soc, 
Sd, 10}3, 0.) From lAitm, calendae, 
throughout the month; M L. Calendula, 
a generic name. 

Rods: 0.5 by 1 to 2 microns Motile 
with 1 to 3 polar flagclb Gram-nega- 
tive. 

Grpcii fluorescent pigment produce*! 
in Uschinsky’s and in Cohn's poliittons 

Gelatin: Not liquefied. 

Agar colonics: Circular, smooth, Rat, 
‘lirty white. 

Broth: Turhid. 

Milk: No congxilation 

Nitrites not produced from nitrates 

Indole furmcil In small amount. 

No proiluced. . 


Acid but not gas from glucose and 
glycerol. No acid from lactose or sucrose. 

Starch not hydroI}’zed 

Optimum temperature 27° to 30°C. 
ALiximum 37°C. Minimum 0° to 7°C. 

Habitat. Patliogcnic on marigolds, 
Calendula officinalis. 

110 Pseudomonas cichorJl (Sn-ingle) 
Stapp. (Phylomonas eiehorii Swingle, 
Phytopath , IS, 1925, 730; Stapp, in Sor- 
aucr, Ilandbuehder Pflanzcnkrankhciten, 
£, 5 Auf., 192S, 291; Baelertum eiehorii 
Elliott, Bact. Plant Pathogens, 1930, 
112) From Gr eiehona, chicorj-; M. 
L Ciekorium, generic name, 

Probable synonyms • Pseudomonas en- 
diviae Kolfe, Phyt. Ztschr , /, 1930, 009; 
Phylomonas endivtac (Kotte) Clara, 
Cornell Agr. Eap Sfa Mem 159,1931, 
25; and Daelcnvm formosanum Okabc, 
Jour Soc. Trop. Agr., Formosa, 7, 1935, 
CS 

Description from Clara (loe ci<.)tthieli 
IS a description of a culture of Pseudo^ 
monas endmae from Kotte. Swingle’s 
description is verj* meager. 

Rods 0 75 to 1 5 by 1 5 to 3 75 microns. 
Motile with 1 or 2 polar fl.agclla. Gram- 
negative. 

Green fluorescent pigment produced 
in culture. 

Gelatin: No liquefaction. 

Bcef-catract agar colonics. Circultr, 
grajish-whitc with bluish tinge, raised 
with slightly irregular edgoa. 

Broth* Turbid in 3C hours with a 
smooth aisroua iielhcle. 

Milk Alkaline 

Nitrites not produced from nitrates. 

Indole not formed. 

No JIiS formed. 

Not lipolytic (Starr and Burkholder, 
Phjtopath , S?, 19J2, COl). 

Acid but not ga.s from glueo«e, galac- 
tose, fructose, m.antKjse, .arnliinose, xy- 
lose, nvannitol and glycend. Alkaline 
privluelion from Kilta of arctic, citric, 
lactic, nvalic, puceinic and tarfane acids. 
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Ehamnose, maltose, sucrose, Jaetose, raf- 
finose and galitin not ntilized. 

Starch not hydrolyzed. 

Slight growth in broth plus 6 per cent 
NaCl. 

Optimum pH 6.8 to 7.1. hlaKimum 
9.2 to 9.4. ^linimum 5.0 to 5.3 (ICottc, 
Phyt. Ztsch., S, 1930, 453). 

FacuUative anaerobe. 

Distinctive characters; Differs from 
Psevdomonas rtilybi in that it does not 
liquefy gelatin or reduce nitrates to ni- 
trites. 

Source; Isolated from rot of French 
endive, C’lc^orjum intyius by Sa'tngle 
and by Okabe, and Irom C. endma by 
Kotte. 

Habitat; Pathogenic on endive, lettuce 
and larkspur, 

117. Pseudomonas clssicota CTa^I- 
moto) «m6. nov. (Aplanotiaei^ cissicola 
Takimoto, Ann. Pbytopatfa. Soc. Japan., 
9, 1939, 43.) From Greek, ctsavs, ivy; 
M. L. Cts8U3 a generic name. 

Hods* 0.5 to 0.9 by 1 0 to 2 0 microns. 
Non-motjie. Capsules. Gram-negative. 

Green ducrescent pigment formed in 
Uschinsky's solution. 

Gelatin: No liquefaction. 
Potato-extract agar colonies; Circular, 
convex, smooth, and dirty white. 

Broth; Feeble clouding followed by 
precipitation of pellicle and rim. 

Nitrites not produced from nitrates. 
Indole not formed. 

Hydrogen sulfide not produced. 

No acid nor gas from sucrose, ^uoose, 
lactose and glycerol- 
Starch is not digested. 

Salt toleration is 3 per cent. 

Optimum temperature 30®C. hfcixi- 
mum SSX. Minimum lIPC. Thermal 
death point 49“ to Sl’C. 

Source: Isolated from black spots on 
leaves of Japanese ivy, Cissus japonica in 
Japan. 

Habitat. Pathogenic only on Cittus 
japcnica 

118, ^ Pseudomonas nectaropbUe 
(Doidge) Rosen and Bleekcr. {Bae- 


terium ncciarophila Doiefee, Ann. Appl. 
Biol., 4, 1917, 73; Phytomofiaa neclaro- 
pkila Bergey et ah, Alanual, 3rd ed., 
1930, 262; Rosen and Bleeker, Jour. Agr. 
R^., Jd, 1933, 9S.) From Gr. neclar, 
nectar; philus, loving. 

Rods; 0.5 to 0.7 by 0.6 to 1.5 microns. 
ACotile with I to 5 polar flagella. Cap- 
sules. Gram-negative. 

Green fluorescent pigment produced 
in culture. 

Gelatin; No liquefaction. 

Nutrient agar colonies: Yellowish- 
white, wet-shining, smooth, margins ir- 
regular. 

Broth ; Heavy turbidity in 24 hours. 
Sediment. 

Milk; Cleared. 

Nitrites not produced from nitrates. 

Indole not formed. 

Acid from glucose and galactose. No 
acid from sucrose. 

Starch hydrolysis feeble. 

Optimum temperature 25 to 30*C. 

Facultative anaerobe. 

Distinctive character; Differs from 
P$cudomon(t$ barkeri in that it does not 
liquefy gebtin, nor produce indole. Pro- 
duces capsules. 

Source; Isolated from blighted peat 
blossoms in South Africa. 

Habitat: Pathogenic on pear blossoms. 

119. Pseudomonas vlbtirol (Thorn- 
berry and Anderson) Stapp- {Phyiomo'nas 
ci7»ur«f Tbornberry and Anderson, Phy- 
lopath., 1931, 912; Stapp, Bot, Rev., 
1, 1035, 407; Bacterium trifturni Buigwib, 
Phytopatbogenic Bacteria, Leningrad, 
1935, 160.) From L. viburnum, the way- 
faring tree; M. L. Fi6wrnum, a generic 
name. 

Rods; 0 5 to 1.0 by I to 2.0 microns. 
Capsules present. Motile with 2 to 4 
polar flagella. Gram-negative (Burk- 
holder); not Gram-positive as stated. ^ 

Green fluorescent pigment produced in 
culture (Burkholder). 

Gebtin: No liquefaction. 

Glucose beef-cxtract colonies: Dm* 
gray, circubr, edges entire. 
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Broth: Turbid with pellicle. 

Milk: Alknlinc. 

Nitrites not produced from nitrates 
Indole not formed. 

No IIjS formed. 

Not lipolytic (Starr and Burkholder, 
Phytopath., SS, 1942, 601) 

Acid from glucose and galactose, but 
not sucrose (Burkholder). 

Starcli: No hydrolysis. 

Slight growth in 3.5 per cent salt 
(Burkholder). 

Optimum temperature 25*C. Mini- 
mum 12*C. Maximum 35®C. 

Aerobic. 

Source: Isolated from angular leaf 
spots and stem lesions on arrow -wood, 
Ptiurnum opufus, etc 
Habitat: Pathogenic on Viburnum spp. 
130. Pseudomonas znorl (Boyer and 
Ijimbcrt) Stevens. (Baetenum mart 
Boyer and I,ambcrt, Compt. rend. Acad 
Bci. Paris, II7, 1893, 342; Baelertum mart 
Boyer and Lambert emend. Erw Smith, 
Beicnee,i), 1910, 792, Stevens, The Fungi 
which Cause Plant Diseases, 1913, 30, 
Baedli/s mori Holland, Jour Bact , 5, 
1920, 222; Phjiomanas mori Dergey ct 
nl , Manual, Ist ed., 1923. 191.) From 
Gr. riorum, mulberry; M. L. Horws, n 
generic name 

Synonyms: Elliott (Bact. Plant Kith- 
ogens, 1930, ICG) lists Bacillus cw6eni- 
onui Macchiati, Star. Sperim Agr lul , 
fS, 1892, 22S (Macchiali dcscrilied the 
disease duo to Pseudomonas mart, but 
gave an incorrect description of the patho- 
gen); also Bacterium eubontanum Ter- 
raris, Curiano le I’lanfo, C, 192S, ISO 
(I'crraris uses Macchiati's name but the 
description of Pseudomonas mart). 
Description from Smith (loc. cil ) 
Hods: 09 to 1 J by to 4.5 microns. 
Motile with a poLir fltgcllum. Grara- 
negntive 

Green fluorcsecnt pigment pro*Iiiced in 
culture. 

Gelatin: Not li^uefiol 
.\gar colonies: White, rlow growing, 
smooth, fjt, edges entire becoming un- 


hflik: Becomes alkaline and clears. 

Nitrites not produced from nitrates. 

Indole none or feeble production. 

Hydrogen sulfide not produced (Okabe, 
Jour. Soc. Trop. Agr., 6, 1933, 1C6). 

No growth in broth plus 4 per cent salt 
(Okabe, toe. cit.). 

No gas from carbohydrates. 

Temperature range I'C to 35®C. 

Source: Smith isolated the pathogen 
from blighted shoots of mulberry from 
Georgia. Also received cultures from 
Arkansas and the Pacific Coast, 

Habitat: Pathogenic on mulberry, 

Motus. 

121. Pseudomonas stlzolobil OVolf) 
comb. nov. (Aplanobacter sltzolobii Wolf, 
Phytopath., 10, 1920, 79; Bacterium »tii- 
olobti McCulloch, Pliytopath , IS, 192S, 
400; Phytomonas <(tcolo!>ti Bergey ct al., 
Manual, 3rd ed , 1930, 280.) From Gr. 
«(tro, to prick; tobivm, a little lobe; 
Stisolobium, a generic name. 

Hods: O.C to 0.7 by 1 0 to l.G microns. 
Kon-motilc (IVolf). Motile with a short 
polar flagellum (McCulloch). Cnpsulcs. 
Gram-negative. 

Gelatin: No liqucfaetion. 

Agar colonics • Circular, smooth, white, 
raised end opaque. Margins entire to 
slightly undulate. 

Broth: Slightly turbid throughout. No 
pellicle or ring. 

Milk: Alkaline. 

Nilrilcs not produced from nitrate*. 

Indolo not formed. 

No acid or gas in peptone broth plus 
sugars. 

Starch not hydrolyzed. 

Optimum temperature 25* to 2s*C. 

Distinctive characters: Differs from 
Pteudomonat sojae (Pseudomonas ylj- 
einea) in the smaller size of cell, and 
absence of pellicle and dense clouding of 
broth. The pathogen does not infect 
soy licnn. 

&jurrc: I.aoLtte<l from the leaf spot of 
velvet )>can. 

ItaUlat: Pathogenic on velvet bean, 
Btitofobiun d/cringioaiun. 
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122. Pseudomonas viciae Uyeda. 
(Uyeda in Takimoto, Jour. Plant Pro- 
tect , Japan, 2, 1915, S45; Baclerhim vi- 
ciae Nakata, see Elliott, Bact. Plant 
Pathogens, 1930, 259; Phytomonas i-teiae 
Magrou, in Hauduroy et al., Diet d. Bact. 
Path , Paris, 1937, 430.) From L. vtcia, 
vetch; M. L. Vicia, a generic name. 

Rods . 0 5 to 0.8 by 1.2 to 2.0 microns. 
Motile with 2 to 4 polar flagella. Gram- 
positive. 

Green fluorescent pigment produced in 
culture. 

Gelatin colonics; Pale white, glisten- 
ing, finally turning brown. No liquefac- 
tion 

Milk Coagulates and clears. 

Nitrites not produced from nitrates. 

No HjS produced. 

Facultative anaerobe. 

Habitat Pathogenic on the broad 
bean {Vicia faha), the turnip (Brossicc 
ropo), the carrot (Davcua carola) and the 
sweet potato {Ipomoca batatas). 

123 Pseudomonas allllcoU Burk- 
holder. (Burkholder, Phytopath., S2, 
1942, 140, Phjlomonas allitcola Burk- 
holder, tbid ) From L. allium, onion; 
■cola, dweller. 

Rods 0 7 to 1 4 by 1.05 to 2.8 microns 
Motile with 1 to several polar flagella, at 
times bi-polar. Gram-negative 

Gelatin. Liquefaction. 

Bccf-e\tract peptone agar streaks: 
Moderate in growth, white at first, later 
dirty in appearance, edges wavy, consist- 
ency viscid Medium deep brown. 

Potato-glucose agar frequently be- 
comes greenish 

Broth. Turbid with light pellicle. 
Brown. 

Milk- Cleared and litmus reduced. 
Neutral. 

Nitrites produced from nitrates. 

Indole not produced. 

Hydrogen sulfide not produced. 

Lipolytic action very strong 

Acid but no gas from 1-arabmosc, d- 
xylose, rhamnose, glucose, d-galadose, 
fructose, d-lactose, maltose, sucrose. 


glycerol, mannitol and salicin. Alkali 
from salts of acetic, citric, formic, hip- 
puric, lactic, malic, succinic, tartaric 
acids. 

Starch not hydrolysed. 

SHglit growth in broth plus 4 per cent 
salt. 

Aerobic. 

Optimum temperature 30°C. Maxi- 
mum 41‘’C. Minimum 5®C. 

Source; Seven isolates from storage 
rot of onion bulbs. 

Habitat: Pathogenic on onion bulbs, 
Allium eepa. 

124. Pseudomonas gardeniae Burk- 
holder and Pirone. (Burkholder and 
Pirone, Phytopath., Si, 1941, 194; Phylo- 
monas gardeniae Burkholder and Pirone, 
ibid.) From M. L. Gardenia, a generic 
name. 

Bods: 0.75 by 2.4 microns. Motile 
with 1 to 2 polar flagella. Gram-nega- 
tive. 

Gelatin; Liquefaction. 

Beef-extract peptone agar colonics : 
Growth fair, white to dirty gray and vis- 
cid. Medium becoming dark brown. 

Potato-glucose agar; No brown color. 

Broth: Turbid with pellicle. Dark 
brown. 

Milk: Soft curd with pellicle. Clears 
in zones. Litmus redueed. 

Nitrites produced from nitrates. 

Hydrogen sulfide not produced. 

Indole not formed. 

Acid from glucose, galactose, xylose, 
rhamnose, sucrose, maltose, mannitol, 
glycerol, and salicin. Alkali produced 
from the salts of citric, malic, malonic, 
succinic, tartaric and byppuric acids. 
Good growth in tyrosine and in aspara- 
gine broth. 

Starch is not hydrolyzed. 

Aerobic. 

Source: Eight isolates from leaf spots 
of gardenias in New Jersey’. 

Habitat: Pathogenic on leaves of Gar- 
denia jasminoides. 

125 Pseudomonas caryophylli Burk- 
holder. (Burkholder, Phytopath., Si, 
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1941, 143; Phytomonas earyophyllt, 

Burkholder, ibid.) From M. L. Caryo- 
pkyllus, fln old generic name. 

Hods: 0.35 to 0.95 by 1.05 to 3.18 mi- 
crons. At times slightly curved. Motile 
with 1 to several polar flagella. Fre- 
quently bipolar. Gram-negative. 

Gelatin: Liquefaction after 3 to 4 
weeks. 

Potato glucose agar colonies 3 to 4 
mm in diameter, circular, smooth, glis- 
tening, edges entire. Color is tan to gray 
mauve. Old culture dark brown Con- 
sistency butyrous. 

Broth : Turbid u ith a white sediment 

Milk: Litmus slowly becomes blue 
Slight reduction at bottom of tube. No 
clearing. 

Nitrites produced from nitrates Also 
ammonia and gas are produced in a 
synthetic nitrate medium. Asparagine, 
KNOj and NH«HjPO» can be utilized 

Indole not formed. 

Hydrogen sulfide not formed. 

Lipolytic action slight to moderate 

Acid from l-arabinoso, d-xylose, rbam- 
nose, glucose, d-galaetose, fructose, d- 
laetosc, maltose, and sucrose, glycerol, 
mannitol, and salicin. Alkali mth so- 
dium salts of acetic, citric, formic, hip- 
puric, lactic, malic, maleic, succinic and 
tartaric acid. 

Starch not hydrolyzed. 

Aerobic. 

Optimum temperature 30“ to 33®C- 
Maximum 4fj®C. Minimum 5“C. or less 

Slight growth in broth plus 3 5 per cent 
salt. 

Source: Isolated first by L. K. Jones 
and later by W H. Burkholder from 
dying carnation plants from Spokane, 
Washington. Twelve isolates used In 
description. 

Habitat; Pathogenic on roofs and 
stalks of the carnation, Dianlhvs coryo- 
phyllus. 

120. Pseudomonas solanaceanim Erw. 
Smith. {Bacillus solanacearum Erw. 
Smith, U. S. Dept. Agr., Div. Vog. Phys. 
and Path., Bui. 12, 1890, 10; Bacterium 


solanacearum Chester, Ann. Kept Del. 
Col. Agr. Exp. Sta , 9, 1897, 73; Erw. 
Smith, Bacteria in Relation to Plant 
Diseases, S, 1914, 178; Phytomonas so- 
lanaeearum Bergey et al , Manual, Ist 
cd., 1923, 186.) From L solanum night- 
shade, M. L Solanaecae, a plant family. 

Probable synonyms Elliott (Bact. 
Plant Pathogens, 1930, 203) lists the 
following’ Bacillus ntcotianae TJycda, 
Cent f, Bakt , II Abt , IS, 1904, 327; 
Bacillus sesamt Malkoff and Pseudo- 
monas sesami Malkoff, Cent. f. Bakt., 
II Abt , 16, 1906, C64; Bacillus musae 
Rorcr, Phytopath , /, 1911, 45; Bacillus 
musarum Zeman, Rev. Facul. Agr. Umv., 
La Plat, 14, 1921, 17, Erwtnta mcolianae 
Bergey ct al., Manual, 1st ed , 1923, 172; 
Phytomonas rtani Archibald, Trop. Agr., 
Tnnidad, 4, 1927, 124 

Description taken from Elliott {loc 
at ). 

Rods: 0 5 to 1 5 microns. Itfotile with 
a polar flagellum. Gram-negative. 

Gelatin' Nakata (Jour Sci. Agr. Soc. 
Tokyo, £94, 1927, 316) states there arc 
two forms, one of which shows slight 
liquefaction The other shows no lique- 
faction 

Agar colonies Snuill, irregular, round- 
isb, smooth, wet-shining, opalescent, 
becoming brown. 

Broth: Slight pellicle Broth turns 
brown. 

Milk: Cleared without precipitation 
of casein. 

Nitrite produced from nitrates. 

Indole not formed 

Hydrogen sulfide not produced (Burk- 
holder) 

Glucose, sucrose, glycerol, sodium 


193S, 325). 

Nitrogen sources utilized are ammonia, 
nitrates (KNOi) asparagine, tyrosine, 
peptone and glutamic acid, but not potas- 
sium nitrite (Mushin, loc. eit.). 

Starch not hydrolyzed. 



142 


MANTJAL OF DETEnMINATTVE 13ACTEIUOLOGT 


Garden, 9, 1922, 383; Baettrium albo- 
prccipitans Elliott, Bact. Plant Path , 
1930, 89; Pkytomonas alboprccipitaw 
Bergey et al., Manual, 3rd cd., 1030, 
277.) From Latin albua, white and 
precipilans, precipitating, referring to 
the white precipitate produced in cuL 
ture. 

Bods: OG by 1.8 microns, occurring 
singly or in pairs. Chpsules present. 
Motile with a polar flagellum. Gram. 
neg.ative. 

Gelatin. Not liquctlcd. 

Nutrient agar colonics. White, circular, 
raised, smooth, sticky, with margins 
entire. Whitish discoloration of the 
medium. 

Broth: Turbid in 2-1 hours. Heavy 
Sediment in old cultures. 

Milk: Becomes alkaline and slowly 
dears 

Nitrites produced from nitrates. 

Indole not produced 

No H»S produced. 

Acid but not gas from glucose, fruc- 
tose, glycerol and mannitol. No acid 
from lactose, maltose or sucrose. 

Slarch is hydrolysed 

Optimum temperature 30* to 35*C. 
Ma'dmum temperature 40*C. Minimum 
0 * 0 . 

Aerobic 

Distinctive characteristics . White pre- 
cipitate in culture media. 

Source: Isolated a number of times 
from foxtail grass. 

Habitat . Pathogenic on foxtail, Chaelo- 
chloa futescens and other grasses. 

141. Pseudomonas petasltls (Taki- 
moto) comh. not). {Bacterium pelasilis 
Takimoto, Ann. Phyt, Soc. Japan, S, 
1927, 55; Pkytomonas petasitis Magrou, 
in Ilauduroy et al , Diet d. Bact. Path., 
Paris, 1937, 393.) From M L. Pelasites, 
a generic name. 

Rods. 0 8 to 1.1 by 1.1 to 1.7 microns. 
Motile with a polar flagellum. Gram- 
negntive. 

Gelatin. No liquefaction. 


Beef agar colonics: White, circular or 
ameboid, butyrous. 

Broth: Strong turbidity. Pellicle. 

Milk: Coagulated in 30 days. 

Nitrites produced from nitrates with 
gas formation. 

Indole not produced. 

No H.S produced. 

No evident acid in peptone broth but 
gas from glucose, lactose and sucrose. 
Acid but not gas from glycerol. 

Weak grow'th in broth plus G percent 
salt. 

Optimum temperature 27* to 30*0. 
Maximum 47*C. Minimum approxi- 
mately 5*C. 

Source: Isolated from browm to black 
lesions on Pelasites japonieus in Japan. 

Habitat; Pathogenic on leaves of 
PetasUes japonieus. 

142. Pseudomonas llgo/cola Wester' 
dijk and Buisman. (De Icpcnzickte, 
Arnhem, 1929, 51.) From Latin, linnum, 
wood; -cofu, dn’cllcr. 

Bods: Single or short cliains. Motile 
with 1 to several polar flagella. Gram- 
negative. 

Gelatin: No liquefaction. 

Malt agar streaks: Milk white with a 
colorless edge. 

Broth: Turbid with light pellicle. 

Milk: No coagulation. No acid. 

Nitrites not produced from nitrates. 

Indole not formed. 

Starch hydrolysis slight. 

Optimum temperature ±25*0. 

Source: From vessels of elm wood 
showing dark discoloration, in Holland. 

Habitat: Pathogenic in elm wood 

143. Pseudomonas andropogonl (Erw. 
Smith) Stapp. {Bacterium andropo- 
goni Erw. Smith, Bacteria in Relation 
to Plant Diseases, 9, 1911, 63; Elliott and 
Smith, Jour.. Agr. Res , S8, 1929, 4; Stapp, 
in Sorauer, Ilandbuch dcr Pflanren- 
fcrankheiten, S, 5 Auf., 192$, 27; Phylo- 
monos andropogoni Bergey et al , 
Manual,^ 3rd ed., 1930, 276.) From M- 
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L. Androfogon, a generic name (ft syn- 
onym of Holcm). 

Description from Elliott and Snutb 
(Joe. 

Rods; 0 61 by 1.76 nucrons Motile 
with one to several bipolar flagelLa 
Capsules. Gram-negative. 

Gelatin* Feeble liquefaction or none 
Bcef'Oxtract agar colonies Slow-grotv- 
ing, round, smooth, glistening, viscid, 
while- 

Broth; Growth slow with moderate 
turbidity in 4S hours A thin pellicJc 
Milk; Alkaline and clears 
Nitrites not produced from nitrates 
Indole not formed. 

No HjS formed. 

Not lipolytic (Starr and Burkholder, 
Phytopath, SS, 1912, COl). 

Acid but not gas from glucose, srobi- 
nose, fructose and xylose. No acid from 
sucrose, maltose, lactose, raffinose, glyc- 
erol and mannitol. 

Starch partially digested. 

Optimum temperature 22’ to 30*C 
Maximum 37* to 3S*C. Minimum 1 5*C 
Optimum pH 6 0 to 0 6. hlaximum 
6.3 to 8 0. Minimum 0 0. 

Source : Elliott used for her description 
4 cultures isolated from lesions on sorgo, 
sorghum and broom-corn 
Habitat. Pathogenic on sorghum, //ol- 
cus sorghum. 

144. Pseudomonas woodsU (Smith) 
Stevens. (Bac/erium uvodsit Erw. 
Smith, Bact. in Relation to Plant Dis- 
eases, S, 1911, 02, Stevens, Plant Disease 
Fungi, New York, 1925, 39; Pkgtomonas 
xenodsU Bergcy et al , Manual, 3rd ed-, 
1930, 2.'in.) Named for A. F. Woods. 
American plant pathologist. 

Description from Burkholder and Gu- 
terman, Phytopath,, W, 1935, J18. 

Rods; OG7 by 156 microns. Motile 
with a polar flngclluni. Gram-negative. 
Gelatin: No luiuefaction. 

Beef-extract agar slants Growth slow 
and scant, filifonn, creamy, butynnis. 
Broth; Turbid 


Milk; Becomes alkalioc but otherwise 
little changed. 

Nitrites not produced from nitrates. 

Indole not formed. 

No IfiS formed. 

Not lipolytic (Starr and Burkholder, 
Phytotjatb, S2, 1942, 601). 

Acid but not gas from glucose, fruc- 
tose, galactose, arabinosc, xylose,' rham- 
nosc, lactose, glycerol and mannitol. 
Alkaline reaction from salts of acetic, 
citric, malic and succinic acids. Sucrose, 
maltose, ealiciu, and lactic and formic 
acida cot fermented. Starch not hy- 
drolyzed. 

Slight growth in broth plus 3 per cent 
salt. 

Aerobic. 

Source; Isolated from water-soaked 
lesions on carnation Iraves 

Habitat: Pathogenic on carnation, 
Dtanthus cargophyllus. 

145. Pseudomonas panlcBmlflaeel 
(Ikata and Yamauchi) com& nov. {Bac- 
terium pamci-miUacei Ikata and Yamau* 
chi, Jour Plant Protect., 18, 1631, 35; 
Phytomonas panici'inilioeei Burkholder, 
in Manual, 5th ed , 1939, 291 ) Irom 
M L. I*anic«m miliaceum. 

Description translated by Dr. K. 
TognabI 

Rods: 0 8 to 1.1 by 1 8 to 2 6 microns 
Mottle, with a single flagcilum. Gram- 
negative. 

Gelatin; Not liquefied. 

Potato-agar plates Growth moderate, 
whitish, then tinged with light orange, 
undulating margins. 

Broth. Turbid, white pellicle formed. 

Milk* No coagulation and slow diges- 
tion. Alkaline 

Nitrites are produced from oitmtea 

Indole not formed. 

No IftS produced. 

No acid and no gas from sucrose, glu- 
cose, lactose, glycerol and sodium 
nitrate. 

Starch not hydrolyzed. 

Optimum temperature 30® to 35*C 
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Facultative anaerobe. 

Source. Species first isolated from 
millet, Panicutii mtliaceiim. 

Habitat Causes a leaf stripe of Pani- 
cum inihaceum. 

14G Pseudomonas sallciperda Lindei- 
jer (Lindeijcr, Inaug Diss , Univ. 
Amsterdam, 1932; Phytopath. Ztschr., 
6, 1933, 373, BaeUrium saliciperda 
Burgivitz, Phytopathogcnic Bacteria, 
Leningrad, 1935, 106; Pkylomonas saltei- 
perda Magrou, in Hauduroy et al., Diet. 
d.Bact Path .Paris, 1937,408 ) FromL. 
salix (salicis), willow; perdo, to destroy. 

Rods 1 2 to 2 1 microns in length. 
Motile iMth a polar flagellum. Gram- 
negative 

Gelatin. No liquefaction. 

Beef wort agar colonies: Gray-white. 

Milk No acid nor coagulation. 

Nitrites produced (small amount) 
from nitrates 

Indole formation slight. 

No gas from carbohydrates. 

Starch not hydrolyzed. 

Facultative anaerobe. 

Source. Isolated from wilted branches 
of willow and pathogenicity proved 

Habitat* Pathogenic on willow, Saltx 
spp. 

147 Pseudomonas eriobotryae (Taki- 
moto) Dow son (Bactenum eriobotryae 
Takimoto, Jour Plant Protect., 18, 1931, 
354 , Phytomonas eriobotryae Burkholder, 
in Manual, 5th cd , 1939, 203; Dowson, 
Trans Bnt Mycol. Soc , 26, 1943, 10.) 
From M L £'rio6olrya, a generic name. 

Translated by Dr. K. Togashi. 

Rods 0 7 to 0 9 by 2 2 to 3.0 microns 
Motile, witli 1 or 2 flagella Gram- 
negative. 

Gelatin Not liquefied 

Agar plates- Colonies appear after 3 
days, white or hyaline, butyrous, tnargiDS 
entire. 

Broth Moderately turbid, pellicle 
powdery, ring formed 


Milk: No coagulation, peptonized 
slowly. Alkaline 

Nitrites not produced from nitrates. 

Indole not formed. 

No HjS produced. 

No acid or gas from glucose, sucrose, 
lactose and glycerol in broth. 

Starch not hydrolyzed. 

Temperature relations: Minimum 
below 4®C, optimum 25® to 26'’C, and 
maximum 32®C. Thermal death point 
51 ®C. 

Aerobic. 

Source : Species isolated from loquat, 
Erioholrya japonica. 

Habitat : Causes n bud rot of Eriobotrya 
japonica. 

148. Pseudomonas wlerlogae (Elliott) 
comb ncuj. (.Phytomonas beiae Wieringa, 
Ncderl. Tijdschr. Hyg , Microbiol, cn 
Serol., Leiden, 2, 19^, 148; Bacterium 
ioiertngoe Elliott, Man. Bact. Plant 
Pathogens, 1930, 2G4; Phytomonas tuier- 
ingae Burkholder, in Manual, 5th ed , 
1939, 20C ) Named for K. L Wieringa, 
plant pathologist of Holland. 

Because Bacterium betae Chester (Atm. 
Rept Del Col. Agr. Exp. Sta , 9, 1S97, 
53) may be a psoudomonad, the species 
name proposed by Elliott has been 
retained. 

Description from Elliott (loc. «(.). 

Rods : 0.5 to 2 0 microns. Motile with 
1 to 5 polar flagella Gram-negative. 

Beef-agar colonies: Smooth, round, 
white to grayish, fluorescent. 

Milk : Cleared in 5 days Not co- 
agulated. 

Nitrites not produced from nitrates. 

No gas from sugars. 

Optimum temperature 28® to 30®C. 
Maximum 37®C. Minimum 4®C. 

Source ■ Isolated from vascular rot of 
beets in Holland. 

Habitat: Pathogenic on beets, Bela 
vulgaris. 
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Appendix I*: The following Bpcciea ate 
believed to belong in the genus Psendo- 
monos although descriptions are fre* 
quently incomplete. 

Acfcromofcacter p'tlluctdum Harrison. 
(Canadian Jour. Res , J, 1020 , 23S.) 
Isolated from halibut. For a description 
of this species, see Be^cy ct al., Manual, 
5th ed., 1939,619. 

Bacillus auranliacus iin^itanus Rem* 
linger and Bailly, (Maroc Medical, 
Ko 150, 1035; See l^aseur, Dupaix and 
Babou, Trav. Lab. Microbiol. Fac. 
Pharm. Nancy, Fasc. 8, 1935, 41.) From 
water. Dissociates readily. Related to 
Paeudomonas fiuoreseent aureua Zim> 
mermann. See p. 645. 

Bociitus eyaneojluorescens Zangemcis- 
ter. (Cent.f, Baht., I Abt., 18, 1895,321; 
Pseuefomonos cyantofluoretcena Miguln, 
Syst. d. Bakt., S, 1900, 906 ) From blue 
milk. 

Bacillus jtuoreicens nu-alis Eisenberg 
(Eine Gletscherbaktcric, Schmclck, 
Cent. f. Bakt., 4, 18S8, 545: Eisenberg, 
Bakt. Diag , 3 Aufl., 1801, 77.) From 
the melting snow of a glacier. Probably 
a synonym of Pteudomonas Jluorescens. 

Bacillus laclts saponacei Wclgmann 
and Zirn. (Cent. f. Bakt , 16, 1891, 468 ) 
From soapy milk. 

Boetmum auxinophilvm Jneobs. 
(Ann. Appl. Biol, Slg, 1935, 619 ) A 
Gram-negative organism with a polar 
flagellum which liquefies gelatin rapidly. 

Baeterium bosporum I^lninS. (I*t* 
vijas 'Onivcrsitiltes Raksti, Serija I, 
No. 11, 1930, 259.) Decomposes cellu- 
lose. Single polar flagellum. From soil. 

Bacterium bn'osti Pavarino (Atli Ist. 
Bot. d. R. Univ. di Pavia, Scr 2, It, 
1910, 337.) The natural host is Lyeo- 
persicon ciculenlum. Pavarino (Rev. di 
Patol. Veg , 6, 1913, 161) slates that this 
organism and PAiito5acler lycoperatcum 
Groenewege (Medcd Rijks Hoogero 
Land, Tuin* en Boschbouwechool, Dell 5, 
6, 1912, 217) should bo considered Identi- 


cal. It closely resembles Bacierium 
eesfcotoriifm Doidge (Jour. Dept. Agr. 
So. Africa, i, 1920 , 718) according to 
Gardner and Kendrick (Jour. Agr. Res., 
it, 1921, 140). 

Bacterium elaphorum KalninS. (Lat- 
vijaa tJniversitates Raksti, Serija I, 
No. 11, 1930, 257.) Decomposes cellu- 
lose Single polar flagellum. From soil. 

BacltTtum/raenkelit Hashimoto. (Zeit 
f Ilyg , SI, 1899 , 88.) A pleomorphic 
polar flagellate bacterium. From milk. 

Daetersum gummis Comes. (Comes, 
Napoli, Maggio 18, 1884, 14; sec Comes, 
Atti d. R. Ist. d’incoraggiamento alii 
8c., Ser. 3, 5, 1884, 4; BaetUua {rummt's 
Trevisan, I generi e le specie dclle 
Battenncec, Milano, 1889, 17.) Patho- 
genic on grapes, Viti'g «pp. 

DacUrium Irameriani Pavarino. 
(Atti R. Accad. Naz. Lincei Rend. Cl. 
8ci. FU., Mat. et Nat., SO, lOll, 233.) 
Path«^enlc on the orchid, Oneidtum 
irammant. 

liaettTivm puaiolum KalnigS. (lat* 
vijas Oniversit&tes Raksti, Serija 1, 
No 11, 1030, 261.) Decomposes cellu- 
lose. &i)gle polar Oagcllum. From 
manure. 

Bacterium prolozoidea ICalnlnS. (Lat- 
vijas DniversitBtes Raksti, Serija I, 
No. 11, 1930, 263 ) Decomposes cellu- 
lose. Single polar flagellum. From soil. 

Pseudomonas oeuto Migula (Culture 
No. 11, Lembke, Arch. f. Hi’g , £9, 1897, 
317; Migula, Syst. d. Bakt., £, 1900, 921.) 
From the intestine. 

Pseudomonas al6o Migula. {Baallua 
Jluorescens olbus Zimmermann, Bakt. 
unsercr Trink- u. Nutzwfisser, I Reihe, 
1S90, 18, Migula, Syst. d. Bakt., £, 1900, 
909 ) From water. Bacillus Jluoreaccna 
non li^ue/aciens Eisenberg, Bakt. Diag , 

3 AuO., 1891, 145 may be identical ac- 
cording to Migula (loc.cH.). 

Pseudomonos allii (GrifTilhs) Migula. 
{Paclenum allium Griffiths, Proc. Roy. 
Soc. Edinburgh, 61, 18S7, 40; Migula, 


• Appendhes I and 11 prepared by Prof. Robert S. Breed, New York State Experi- 
ment Station, Geneva, New York, July, 1913. 
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Syst. (1. Bakt., 5, 1900, 932) From 
rotted onions. 

Pseudomonas aqualilis Migula. (Tato- 
rofT, Inaug. Diss., Dorpat, 1891, 31; 
Migula, Syst. d. Bakt., S, 1900, 933.) 
From ^^•atcr. Said to form spores. 

Pseudomonas aromalica Migula. 
(Bacillus crassiis aromaticus TatarofT, 
Inaug. Djss , Dorpat, 1891, 27; Migula, 
Syst. d. Bakt., 2, 1900, 8S0.) From 
water. 

Pseudomonas aromalica var. Qucrcifo* 
pyrogallica Kluyver, Hof and Boe« 
raardt. (Enzymologia, 7 1939, 23.) 

Pseudomonas arliculala Kern. (Arb. 
bakt. Inst. IvarJsrubc, /, licit 4, 1S96, 
4G2.) From the stomachs of birds. 

Pseudomonas aueubieola Trapp. 
(Phytopath , 28, 1930, 201.) Isolated 
from Aucufca japoniea Not pathogenic. 

Pseudomonas aurca Migula (DaetHus 
fluorescens aureus Zimmcrm.ann, Bakt. 
unscrer Trink- u. Nutrn.asscr, I RcHic, 
1800, 14; Migula, Syst. d. Bakt., 2, 1900, 
031.) From water. 

Pseudomonas brassicae aetdae Gruber 
(Cent f Bakt., II Abt , 22, 1909, 558). 
From sauerkraut Identical with Bac- 
terium brassicae aetdae Conrad (Arch, f 
Ilyg , 29, 1897, 75) according to Lehmann 
and Neumann (Bakt Diag , 5 Aull , 2 
1912, 3S0) 

Pseudomonas bulyrt Migula. (Bacil- 
lus bulyri fiuorescens Lafar, Arch, f 
Hyg ,15, 1891, 19;Migula, Syst. d. Bakt , 
2, 1900, 894.) From butter. 

Pseudomonas calciphila Moliscli. 
(Cent, f Bakt , II Abt , 65, 1925, 136.) 
From fresh water. Deposits CaCO*. 

Pseudomonas calco-acelica Clifton. 
(Enzymologia, 4, 1937, 246.) 

Pseudomonas capsulala Migula. 
(Syst. d. Bakt , 2, 1900, 915; not Pseudo- 
monas capsulaCa Bergey et al., Manual, 
1st cd., 1923, 124.) Similar to Pseudo- 
monas macroselmts Migula. 

Pseudomonas caryocyanea (Dupaix) 
Beijerinck. (Bacillus caryocyaneus Du- 
paix, Thesis, Univ. of Nancy, 1933, 1; 
Beijerinck, see Dupaix, ibid., 13; Bac- 


terium caryocyancum Dupaix, ibid,, 246.) 
Isolated from rotten willow wood, from 
yeast mash and beer-wort. Name ap- 
pears first as Bacillus caryocyaneus on a 
culture sent by Beijerinck from Delft, 
Holland to the National Collection of 
Type Cultures, Lister Institute, London. 
Regarded by Dupaix as closely related to 
Bacillus cyanco-fiuoreseens Zangemeistcr 
(Cent. f. Bakt., I Abt., 18, 1895, 321; 
Pseudomonas cyaneo-fluorcscens Migula, 
Syst. d. Bakt., 2, 1900, 900); Der blaue 
Bacillus, Mildenberg (Cent. f. Balt., 
II Abt., 66, 1922, 309; Pseudomonas 
mildenhergii Bergey et al,, Manual, 3rd 
ed., 1930, 172); and Bacillus pyocyanevs 
Gessard (Compt, rend. Acad. Sci. Paris, 
94,1882,536). 

Pseudomonas calarrhalis Chester. 
(Bacillus der Hundcstaupc, Jess, Cent.f. 
Bakt., II Abt., 25, 1899, 541; Chester, 
Man. Dctcrm.Bact., 1001,308.) Isolated 
from catarrh in dogs. 

Pseudomonas eaviae Schcrago. (Jour. 
Bact., 5/, 193G, 83; Jour. Inf. Dis., 60, 
1937, 215.) Cause of an epizootic septi- 
cemia in guinea pigs. 

Pseudomonas ehlorophaena Migula. 
(Syst. d. Bakt., 2, 1900, 899.) 

Pseudomonas coecaeea Mfgula. (Cul- 
ture No. 10, Lcmbke, Arch. f. Hj-g , 29, 
1897, 317; Migula, Syst. d. Bakt., 2, 
1900, 924.) From the intestine. 

Pseudomonas cohaerea (sic) (W’right) 
Chester. (Paci'Hus cohacrens Wright, 
Mem. Nat. Acad. Sci., 7, 1895, 464; 
Chester, Man. Deterra. Bact , 1901, 
312.) From water. 

Pseudomonas coli Migula. (Culture 
No. 8, Lembke, Arch. f. Hj’g., 29, 1S97, 
315; Migula, Syst. d. Bakt., 5, 1900, 920 ) 
From the intestine. 

Pseudomonas colloides Migula- 
(Bacillus ^uorescens pulidus colloides 
Tataroff, Inaug. Diss., Dorpat, 1891, 40; 
Migula, Syst. d. Bakt., 2, 1900, 902.) 
From water. Said to form spores. 

Pseudomonas conradi Lehmann and 
Neumann. (Bakt. Diag., 5 Aufl-, 6, 
1912, 394.) Red pigment. 
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r*eudomonas delahens 
Chester. {Bacillus delabens Wright, 
Mem. Kat. Acad. Sci., 7, 1805, 456, 
Chester, Man. Dctcna. Bact , 1901, 
314.) From water. 

Pseudomonas duplex Migula (Cul- 
ture No. 7, Lembkc, Arch. f. Hj’g., S9, 
1807, 314; Migula, Syst d. Rakt., S, 
1900,922.) From the intestine. 

Paeudomonas clUpsoidea Migula. 
(Bflciflus oogcncs Jluoresccns d, Zorken- 
dSrfcr, Arch. f. Hyg., 16, 1893 , 393; 
Migula, Syst. d. Rakt., S, 1900, 925 ) 
From liens’ cpgs. 

Pseudomonas tphemcroeyanca Fuller 
and Norman. (Jour. Ract , 4C, 1913, 
274.) From soil. Decomposes cel- 
lulose. 

Pseudomonas crylJira Fuller and Nor- 
man. (Jour. Dact., 46, 1043, 270.) From 
soil. Decomposes cellulose. 

Pssudomonos trylhroapora (Cohn) 
Miguh. (PaetHus trylhrosporus Cohn, 
RcUr. z. Diol. d. Pnanren, S, Ilcft 1, 
1870, 128; Migula, in CnRler and Prantl, 
Die nadtrl. Pflanrenfam., 1, la, 1805,29 ) 
Prora air, meat infusion and water. 
Said to form spores. 

Pseudomonas /imbnata (Wright) 

Chester. (Paetllus fimbnatua Wnght, 
Mem, Nat. Acad, Sci , 7, 1895, 4C3, 
Chester, M.an. Dctcrm- Ikict , 1901, 
313 ) From water. 

Vacuilononaa Jluorescena fxtlioaua ^^an 
Hall. (Ztfchr. f. PfLanienkr., iS. 1903, 
132.) Cau'CR soft rot of shoots and Imlh' 
of iris (/ris ipp.). 

Pinidomonoi /oliarro Chester 

(llarillut JluoTt^cena foliactua Wnght, 
5rem. Nat. Arad. Fci , 7. l‘=95, 439, 
Chester, 5f.an. Dctcrm. Itacl , 1901, 321, 
//acillus JluoTttcena-fcliaetvt Chester, 
I'bt'd.) From water. Very similar to 

Pieudomonas ineoynita Chester. 

/‘irudomofia* yaso/orrian* MiRula 
(F.in neuef cashildender Panifui. G.trt- 
ner. Cent. f. lUlt., 15, I*'*'!, 1 i MiruU, 
Fytt. d. IValt.. 5, 1900, 

Imhhte* In geUiin «tal> 


Pseudomonas gracxlis Migula. (Syst. 
d. BaLt., S, 1900, 888.) Morphologically 
like Pseudomonas Jluorcaccna Migula. 

Paeudomonas granulala Kern. (Arb. 
fnkt. Inst. Karlsruhe, t. Heft 4, 1896, 
464 ) From the stomach and intestine 
of birds, 

Paeudomonas fmifsloryus Elaran- 
Volcani. (Ph.D Thesis, Hebrew Univ., 
Jerusalem, 1910.) A lialophilic pseudo- 
monad from the Dead Sea. 

Paeudomonas hydrosulf urea Migula. 
(Pacilfus oogenea /lydrosid/urcus 0, Z6r- 
kendarfer. Arch f Hyg., 16, 1893 , 385; 
Migula. Syst. d. Rakt., S, 1900, 898.) 
From hens’ eggs 

Psctidomonos iridis van Hall. (Van 
Hall, Tliesis, Univ Amsterdam, 1902 and 
Ztachr. (. Paanzenkr., /S, 1903, 129; 
Boelertum fridis Flliott, Man. Bact, 
Plant Path., 1930, IA2, Fhylomonaa tridia 
M.agrou, in Hauduroy el al., Diet, d, 
R-ict Path , Paris, 1937 , 300.) Causes n 
rot of bulbs and le.avca of iris {Iris app.). 

Paeudomonas tris (Frick) Migula. 
(BaeiKus ins Frick, Arch. f. path. Anat., 
116. 1889, 292; aceorditig to Fisenberg, 
Rakt. Dbg , 3 Aufl , 1891, 148; Migula, 
S>-8t d R-\kt.,MOOO,93l.) 

/'seudomonos itofieo (Fok and Chia- 
pclla) UeincU (Quoted from I<chmann 
and Neumann, Rakt Di.ig., 7 Aull., S, 
1927. 307.) Plio'phorcsrcnt. 

Paeudomonat jarantca (F.ijknuvnn) 
MiguH (PAafobaelerium jatanrnae 
I'ljkmann, Geneesk Tijd'chr. v. 
Nedcrl -IndiO, 35, 1892. 109; Ab-«1. in 
Cent f Rnkt , If, J»-92, CsVi, /lafi»us 
jaroniensu D>Rr, .\nnRfs New York 
Ae.id Fei , S, 1895, Porferjum jma- 
menus Chester, Man. Dctcrm Rict , 
1901, ITO, P^efiJmelrnum ja'ameum 
l^'hmann and Neuni.mn, Ihkl Diig , 1 
.\ufl,f.l'-^, l99,Miguh,.‘i>«t d Rakt.. 
t, 19f»l, 953 ) From sea fu^h in J-ava. 
Blue green luminr^eenef. 

I’sewfompnflT Mejifrt Wm*' (.\rl» Inkt. 
ln«t. Katlmihe, f. Hrfi 3, I'yri, 23< ) 
From n xegt-tatij,' infipmn 

/’sen f.>f-en<5« fat la Ftiller ami Nertnan 
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(Jour. Bact., 4^, 1043, 275.) From Boil. 
Decomposes cellulose. 

Pseudomonas Icmbkci Migula. {Cul* 
ture No. 12, Lcrabke, Arch. f. Hyg., tO, 
1897, 318; Migula, Sj'st. (1. Bakt., S, 1000, 
S9G.) From the intestine. 

Pseudomonas liquefaciens (Tatarofl) 
Migula. (Bacillus liquefaciens Tatarofl, 
Inaug. Diss., Dorpat, 1801, 20; Migula, 
Syst. d. Bakt., 3, 1900, 87G.) From water. 

Pseudomonas lisleri IVciss. (Arb. bakt. 
Inst. Karlsruhe, 3, licit 3, 1902, 2C0.) 
From a vegetable infusion. 

Pseudomonas longa Migula. (Bacillus 
fluoTcscens longus Zimmcrmann, Bakt. 
unscrer Trink- u. Nutswusscr, I Bcilic, 
1890, 20; Migula, Syst. d. Bakt., 3, 1900, 
007 ) From water. 

Paewdomonas inacraselmis Migula. 
(Bacillus Jluorescens putidus Tatarofl, 
Inaug. Diss , Dorpat, 1801, 42; Migula, 
In Engler and Prantl, Die natQrl. Pflan- 
senfaro , 1, la, 1895, 20.) From wafer. 

Pseudomonas matdis (Fisenberg) 
Migula. (Bacillus matdis Eisenberg, 
Bakt. Ding , 3 AufI , 1891, 119; Migula, 
Syst. d. Bakt., £, 1000, 877.) From com 
grains soaked in w-atcr and from feces 
of pellagra patients. 

Pseudomonas mascheKii Migula. 
(Blaugrllner Bacillus, Maseliek, Bakt. 
Untersuch. d. Leitmeritser Trinkwasscr, 
Jahresber. d. Oberrcalschulc zu Lcit- 
meritz, 1887, Migula, Syst. d. Bakt. 3, 
1900, 916.) From water. 

PscudoTTionos melocklora (Winkler and 
SchrStter) Migula (Bcci'llus meh~ 
chloros Winkler and SchrStter, Ein neucr 
gnlnen Farbstoff cnlwickelndcr Bacillus, 
Wien, 1890; Migula, Syst. d Bakt., 8, 
1900, 893 ) From caterpillar feces 

Pseudomonas mesenlerica Migula. 
(BaciZZus Jluorescens mesentcricus Talo- 
roff, Inaug. Diss , Dorpat, 1891, 38; 
Migula, Syst. d. Bakt., 3, 1900, 903.) 
From water 

Pseudomonas melalloides Migula. 
(Bacillus Tosaceus melalloides Tatarofl, 
Inaug Diss., Dorpat, 1891, 65; not Bae- 
lenuTti rosaceus melalloides Dowdcswell, 
Ann. de Microgr., 1, 1888-89, 310, see 


Ilcffcrnan, -Cent. f. Bakt., 11 Abt., 5, 
1902, 689; Pseudomonas rosacea Migula, 
in Engicr and Prantl, Dio natOrl. Pflan- 
zenfam., 1, la, 1895, 29; Migula, Syst. d. 
Bakt., S, 1900, 93S.) Single flagellum. 
Red and ycllow-rcd pigment. From 
water. 

Pseudomonas minulissima Migula. 
(Bact'ffus Jluorescens liquefaciens 
minutissimus Unnn and Tommasoli, 
Monatah. f. prakt. Dermaf., 8, 18S0, 57; 
according (o Eisenberg, Bakt. Diag., 3 
Aufi., 1891, 76; Migula, Syst. d. Bakt., t, 
1900, 891.) Found on human skin in 
coses of scborrholc eczema. 

Pseudomonas mobilis Migula. (Cul- 
ture No. 9, Lcmbke, Arch. f. Hyg., 3^) 
1897, 310; Migula, Syst. d. Bakt., 3, 
1000,923.) From the intestine. 

Pseudomonas monadiformis (ICrusc) 
Chester. (Bacillus colt mobiUs Mcsscfl, 
Riv. d’lgicne, Rome, 1890; Bacillus 
monadiformis Kruse, In FlUgge, Die 
Mikroorgonismen, 3, 1896, 874; Chester, 
Man. Dctcrm. Bact., 1901, SOS.) From 
typhoid stools. 

Pseudomonas mtictdolens Levine and 
Anderson. (Jour. Boot., 35, 1932, 337.) 
Causes musty odors in eggs. Also milk 
(Olsen and Hammer, Iowa Slate Coll. 
Jour. Sci., 9,1934,125). 

Pseudomonas mueidolcns var. tarda 
Levine and Anderson. (Jour. Bact., 3S, 
1932, 337.) Causes musty odors in eggs. 

Pseudomonas nexibtlis (Wiight) 
Chester. (Bacillus neiii»i7is bright, 
Mem. Not. Acad. Sci., 7, 1895, 441; 
Chester, Man. Determ. Bact., 1901, 309.) 
From water. 

Pseudomonas nivalis Szilvinyi. 
(Cent. f. Bakt., II Abt., 04, 1936. 216.) 
A red chromogen isolated from red scow 
in Austria. 

Pseudomonas ochroleuca Migula- 
(Bacillus y, Zorkendorfer, Arch. f. Hyg-, 
16, 1893, 396; Migula, Syst. d. Bakt., 3, 
1900, 897.) From hens' eggs. 

Pseudomonas oogenes Migula. (Bacil- 
lus oogenes kydrosulfureus 5, ZSrkec- 
dorfer, Arch. f. Hyg., 1$, 1893, 386; 
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Migula, Syst. d. Bakt., S, 1900, 878.) 
Single flagellum. From hens’ eggs. 

Pseudomonas ovi Migula. (Bacillus 
oogenes ■ • T~ 

f- Hyg., ■ 

Bakt., i 

Pseudomonas ovicola Migula. (Bacil- 
lus oogenes Jtuorescens y, Zorkendorfcr, 
Arch. {. Hyg., 16, 1893 , 394; Migula, 
Syst. d. Bact., £, 1900, 925.) From hens’ 
eggs. 

Pseudomonas pallescens Migula. 
(Bacillus vlridis pallescens Fuck, in 
Virchow, Arch. 1. path. Anat., J16, 18S9, 
292; according to Eisenherg, Bakt Diag , 
3 Aufl., 1891, 154; Migula, Syst. d. BaLt , 
£, 1900, 927.) Source not given 

Pseudomonas pansinti Migula 
(Bacillus fiuoreseens non lique/actem 
Pansini.in Virchow, Arch. f. path Aoat , 
t£2, 1890, 452; Migula, Syst d. Bakt., £, 
1900, 92fl.) 

Pseudomonas pelheulosa Migula. 
(BoctUut oogenes jluorescena 6, Zdrken- 
darler, Arch. f. Hyg., 16, 1893, 395; 
Migula, Syst. d. Bakt., £, 1900, 92C ) 
From hens’ eggs. 

Pseudomonas pellueida Kern (Arb 
bakt. Inst. Ivarlsruhc, 1, Heft 4, 1896, 
465.) From the intestine of birds 

Pseudomonas plehniae Spieckermann 
and ThieneiD.aDn. (Arch 1- Hj-g , 74, 
1911, 110.) Isolated from carp Patho- 
genic for many species of fish. 

Pseudortwnas plicata (Frankland and 
Frankland) Migula. (Bacillus phealua 
Frankland and Frankland, Phil. Trans 
Hoy Soc. London, 178, B, 1SS7, 273; 
Migula, Syst, d. Bakt., £, 1900, 8S4.) 
From air. 

Pseudomonas psevdotijphosa Migula. 
(Typhus3!inlichcr Bacillus, Lustig, 
Biag. d. Bakt. d. Wassers, 1893, JC; 
Migula, Syst. d Bakt , f, 1900, 893.) 
From water. 

Pseudomonas pullulana (IVright) 
Cheater. (Bacillus pullulans Wngbt, 
Mctn. Nat. Arad. Sci , 7, lS9t, 415; 
Chester, Man Detcrm. Diet., 1901, 315 ) 
From water. 


Pseudomonas prolea Frost. (U. S. 
Public Health Sor., Hyg. Lab. Bull. 66, 
igiO, 27.) From filtered river water. 
Can be agglutinated by specific typhoid 
immune-scrum. 

Pseudomonas rosea Chester. (Bocif- 
lus roseua vini Bordas, Joulin and 
Baclmwski, Compt. rend. Acad. Sci. 
Palis, 1£6, ISOS, 1550; Chester, 
Determ Bact., 1901, 327; not Pseudo- 
monas rosea Migula, in Englcr and Prantl, 
Die DatQrl. Pillansenfam., /, la, IS95, 30.) 
From wine. Said to form spores. 

Pseudomonas (Uydrogenomonas) sac- 
charophila Doudorofl. (Enzymologia, 
9, 1940, so.) From stagnant water. 

Pseudomonas sapolaelica (Eiehholz) 
Dc Rossi. (Baeterxum sapolaeticum 
EichboU, Cent. f. Bakt., II Abt., 9, 
1902, 631, De Rossi, Microbiologla 
Agraria o Tccbnica, Torino, 1027, C93.) 
Isolated from soapy milk. 

Pseuifomonossertccahrigula. (Sciden* 
gUnzender Bacillus, Tataroff, Inaug. 
Diss , Dorpat, 1891, 20; Migula, Syst d. 
Bakt., f, 1900, 882.) 

Pseudomonas tenuis Migula. (Bactf- 
(us/luorescens Unuis Zimmermann, Bakt. 
unsercr Tnnk- u. Kutznfisser, I Reihe, 
1890, 16, Migula, Syst d. Bakt., £, 
1900, 910.) From water. 

Pseudomonas Irommelschldgel (Rav- 
cncl) Chester. (Bacillus trornme/sc/ifd^ef 
Ravcnel, Mem. Nat. Acad. Sci , 8, 1896, 
20; Chester, Man Determ Bact., 1901, 
327.) From sod. Said to form spores. 

Pseudomonas undulata Cheater. 
(BaciHus JluorescfrtJ undulalus Ravencl, 
Mem Nat. Acad. Sci , 8, 1896, 20; 
Chester, Man. Detcrm. Bad , lOOl, 
323 ) From soil Said to form spores 
Pseudomonas rfrescens (Fnck) Migula 
(Bacif/us nrejeens Frick, Arch, f path. 
Anat, 116, 1889, 292; Migula, Sjst. d. 
Bakt.,F, 1900,010 ) From green sputum. 

Pteudomonas rindans (.^j-mmers) 
Migula (BaeiUut nridani Sytnmcrs, 
Brit. Med. Jour., No. 1CI5, 1891, 12.'.2; 
Abst in Cent. f. Bakt., It, 1892, 165; 
Migula, Sysl. d. Bakt., t, 1900, 690.) 
From water. 
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Pseudomonas viridcscens Chester. 
{Bacillus viridescens liguefaciens Rav- 
enel, Mem Nat. Acad. ScL, S, 1896, 24; 
Chester, Man. Determ. Bact., 1901,328.) 
From Boil. Said to form spores. 

Pseudomonas riridis Mipila. (Bocil* 
Us der grunen Diarrhoo der Kinder, 
Lesage, Arch. d. Physiol norm, cl path., 
SO, 188S, 212, sec Eisenberg, Baht. Diag., 
3 Aufl , 1891, 238, Migula, Sybt d. Bakt., 
2, 1900, 8SG ) From intestine of children. 

Pseiirfomonas wigmanni Migula. 
(Bakterie IV, Weigmann and Zim, Cent, 
f. Bakt , 15, 1894, 4CG; Migula, Syst. d. 
Bakt , 2, 1900, 892 ) From soapy milk. 

Pseudomonas z5rkcnddrferi Migula. 
(Bacillus oogenes fiuorescens o, Zdrken- 
dorfer, Arch f Hyg , 1$, 1893, 392; 
Migula, Syst. d Bakt , 2, 1900, 897.) 
From hens’ eggs. 

Appendlj: H : The following polar flagol. 
late organism has been described from 
activated sludge H. Winogradsky has 
also described polar flagellate forms from 
the same source that form zoogloea 
(Compt. rend. Acad Sci. Paris, 200, 


1935, 1887; Ann. Inst. Pasteur, 58, 1937, 
333). 

Zoogloea ramigera Kruse emend. 
ButtcrAcld. (Kruse, in Flugge, Die 
Mikroorgamsmen, 3 Aufl., 1, 1896, 68; 
Butterfield, Public Health Reports, 50, 
1935, 671; Culture No. 60, Wattie, Pub 
Health Reports, S7, 1942, 1519.) 

Rods: 1 by 2 to 4 microns, uith 
rounded ends. Non-spore-forming. 
Capsules present. Motile with a single 
long polar flagellum. Gram-negative. 
Gelatin: No liquefaction.- 
Grows better rti aerated liquid media. 
Agar : Scant growth. 

Indole not formed. 

NoHjS produced. 

No acid or gas from carbohydrates. 
Nitrites not produced from nitrates. 
Optimum pH 7.0 to 7.4. 

Optimum temperature 28' to 30®C. 
Good growth at and at 37*C. Mini- 
mum temperature 4'C. 

Strict aerobe. 

Distinctive character .Oxidizes sou age. 
Source • Isolated from activated sludge. 
Habitat : Produces zoogloeal masses in 
activated sludge. 


Genus ll. Xaathomonas Doicson* 

(PAylomonas Bcrgey ct al., Manual, Istcd , 1923, 174; Dowson, Cent. f.B.akt., II Abt., 
100, 1939, 187 ) 

Cells usually monotricbous, with yellow, water-insoluble pigment. Proteins am 
usually readily digested. Milk usually becomes alkaline. Hydrogen sulfide is pro- 
duced. Aspara^in is not sufficient as an only source of carbon and nitrogen. Acid is 
produced from mono- and disaccharides. Mostly plant pathogens causing necrosis 
From Gr. xanthus, yellow; monas, a unit; M. L. monad. 

The type species is Xanthomonas hyacinthi (Wakker) Dowson. 

Key lo the species of genus Xanthomonas. 

1. Colonics yellow, 

a Gelatin liquefied. 

b. Starch hydrolysis feeble. 

c. Nitrites not produced from nitrates. 

1, Xanthnmonos hyacinthi. 

2, Xanlfiomonas pruni. 

3, Xanthomonas viftons. 

• Preparedby Prof. WalterH.DurkholdeTjCorncinjnlv., Ithaca, N.Y., June, 1943. 
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bbbb. Starch hydrolysis not reported. 

c Nitrites produced from nitrates. 

34. Xanthomonas antirrhini. 

35. Xanthomonas kelerocea. 
cc. Nitrites not produced from nitrates. 

36. Xanthomonas gummisudans. 

37. Xanthomonas laetucae. 

38. Xanthomonas nigromaeulans. 
aa. Gelatin not liquefied. 

b. Starch not hydrolyzed. 

39. Xanthomonas oryzae. 
aaa. Gelatin not reported. 

b. Starch hydrolyzed. 

40. Xanthomonas celehensis. 

2. Colonies whitish to cream, 

a. Gelatin liquefied. 

b. Starch hydrolyzed. 

c. Nitrites produced from nitrates. 

41. Xanthomonas paniei. 

42. Xanthomonas pTOteomaculans. 

43. Xanthomonas manxhoiis. 
cc. Nitrites not reported. 

44. Xanthomonas rvbrisubalbieans. 
bb. Starch not reported. 

45. Xanthomonas eannae. 

46. Xanthomonas singiberi. 

47 Xanthomonas eonjaei. 


1. Xanthomonas hyaclatbl (Wakker) 
Dottson. {Bacterium hyacinthi Wakker, 
Botan. Ccntralblatt, H, 1883, 315; 
Bacillus kyactntki Trevisan, Igeneri e le 
speciedcllc Batterjacce,18S9; \9',Pseudo~ 
monas hyacinthi Erw Smith, Bot. 
Gazette, ^4, 1897, 188; Phytomonas 
hyacinthi Bergey et al., Manual, Ist ed-, 
1923, 177; Dowson, Cent. /. Babt,, II 
Abt , 100, 1939, 188.) From Gr. hy- 
acinthus, the hyacinth; M. L Hya- 
cinthus, a generic name. 

Description from Smith, Div. Veg. 
Pbys and Path., U S. D. A. Bui. Xe, 
1901, 40. 

Rods • 0.4 to 0 6 by 0 8 to 2 microns. 
Motile with a polar flagellum. Filaments 
present. Gram-negative. 

Gelatin - Slow liquefaction. 

Agar colonics- Circular, flat, moist, 
shining, bright yellow. Media etmned 
brown. 


Milk: Casein is precipitated and 
digested. Tyrosine crystals produced. 

Nitrites not produced from nitrates 

Indolo; Slight production. 

Hydrogen sulfide is produced. 

Acid, no gas, from glucose, fructose, 
galactose, sucrose and maltose. 

Starch: Hydrolysis slight. 

Optimum temperature 28“ to 30*0. 
Maximum 34* to 35®C. Mimmum4®C. 

Aerobic, with the exception of maltose, 
where it is facultative anaerobic. 

Habitat: Produces a yellow rot of 
hyacinth bulbs, Ilyacinlhus orienlalis. 

2. Xanthomonas prunl (Erw. Smith) 
Dowson. (Pseudomonas pruni ErW- 
Smith, Science, N. S. 17, 1903, 456; 
Bacterium pruni Erw. Smith, Bacteria in 
Relation to Plant Dis., 1, 1905, 171," 
Bacillus pruni Holland, Jour. Bact., 
19^, 220; Phytomonas pruni Bergey et 
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al., Manual, Ist ed., 1923, 170; Dowsoo, 
Cent. f. Bakt , II Abt.. IW, 1939, 1» ) 
From h. prunus, plum ; M L. Prvnns, a 
generic name. 

Probable synonjin ’ PAj/Wmenci erroii 
UTOff^/Sackett.Col- Agr Erp Sta Kept, 
S8, 1925, 17; P?c«domoRoi crraji ttroffffj, 
Boclerium ecrosi wraffjt ElUott. 
Bact- Plant Pathogens. 1930, Ul. 

Description from Dunegan, U S Dept 
Agr., Tecli. Bull. 273. 1932, 23 
PMs: 0 2 to 0 4 by 0 S to 10 TOierons 
Capsules. Motile with a polar Qagcllum. 

Grara*negat!ve. 

Gelatin; Liquefaction 
Beef.6siract agar colonics Vellow. 
circular, Emooth, convex, edges entire 
Broth; Turbid becoming visad 
Milk; Precipitation of casern and 
digestion. 

Nitrites not produced from nitrates 
Indolo not formed 

Hydrogen eulfido not produced Hy- 
drogen sulfldo produced (Burkholder) 
Lipolytic (Starr and Burkholder, Phy- 
topath , «, I9f2, COO) 

Acid from arabinosc, xylose, glucose, 
fruetoae, galactose, mannose, maltose, 
lactose, sucrose, rafiinoso, melciitosc 
Starch ia hydrolyred (ehgbt) 

Aerobic. 

Optimum temperature 21" to 29*C 
&fn»iaum 37*0. 

Source; Smith isolated the patliogen 
from Japanese plums. 

Habitat; Pathogenic oa plum (Pranas 
tolitina), peach (P persica), apricot 
(P. ormen^cctt), etc 

3. Xantboznonss vitiaas (Drowo) Starr 
aad Weiss (Cocfffiutn Wh’ons Bnwn, 
Jour. Agr. Pcs., IS, 191S.373, PAytamanoJ 
n'tians Bcrgcy ct nl., Manual, 1st cd , 
1923, 1S3; Pstudomonai ritiana Slapp, 
in ^Tauer, Handb. d. Plbnicnkfank , 
5 Au!1., 1923, 2?^', Starr and tVeisx, 
Phytopalh,, S5. 1913, 3IC ) From Lalin, 
rihoni, injuring, infecting. 

Bodii Motile with bipolar (laKclla. 

Gram-negatiro 


Gelsfln ; Slow liquefaction. 

Beef-cstMct agar colonics; CircuLsr, 
smootb, thin, cream to trcam-rcllow. 

Broth: Turbid nith yellow ring, 

Mitt: Clears and turns alkaline. 

Nitrites not produced from aitrates. 

Indo3o: Feeble production. 

Hydrogen sulGdc: Feeble pToduclvon. 

Acid but not gas from glucose. 

Starch: Feeble hydrolysis. 

Optimum temperature 2C* to 2S*0. 
Maximum 35*C. Minimum 0*C. 

Aerobic. 

Source; Isolated from the etem of 
diseased lettuce plants from South 
CorolinA. 

Habitiit: Pathc^cnlc on lettuce, Lae- 
tuea itaiea. 

4. Xaotbomofiss beticoU (Smith, 
BrowoandToTvnscndjeemb.nor (Bar- 
(trtum itticolum Smith, Broun and 
Tbwnsced, U. S, Dept. Agr , Bur. Plant 
Ind., Biil. 213, 1911, 101; Pitudomnas 
bftieala Holland, Jour. Hact., J, 1020, 
221; PAytomoaar (rticolii Bcrgcy ct nh, 
Manual, 3st ed , 1923, 152 ) From Ia(|r, 
btlQ, beet, -crtfo, dRcllcr. 

Description from Droa'n, Jour Agr. 
Ucs , 37, 1023. 1C7, where the species is 
referred to as Oaclertum hfticola (Sraltli, 
Droan and Townsend) Potebnia 

Bods - OltoOSbyOOtoOO microns 
Motile wttU I to 4 polar flagella Cap- 
sules C*‘am-vRrinhIo 

Getstih • Liquchsction. 

Becf-agnr slanls' Modemte filiform 
growth, hnt, Rhstcnlng, yellow. 

Broth; Turbid, yellow ring, abundant 
sediment. 

Milk' Coagulation and peptonfration. 

Indole not (onned. 

Hydrogen eulfido formed. 

Nitrites produced from nitrates. 

Acid from glucose, suero'c, maltose, 
nunnito]. No acid from kactose. 

Bi&rcK hydrolyeie fwUc, 

Optlmura temperature 29*C. MatU 
mum 39*C. Mmlmunj 1.5*C. 
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Optimum pll 6 5. Maximum 9.0 to 
9.5. Minimum 4.5 to 4 8. 

Tolerates salt up to 9 per cent. 

Aerobic. 

Source: Isolated from galls on sugar 
beets collected in Colorado, Kansas, 
and Virginia. 

Habitat: Produces gall on sugar beets 
and on garden beets. 

Note: It ia doubtful nhetber this 
species belongs m this genus 

5. Xanthomonas lactucae*scartolae 
(Thornberry and Anderson) comb. nov. 
l^Phytomonas lactucac-scariolae Thorn- 
berry and Anderson, Phytopath., £7, 
1937, 109.) From Laeluca scartola, the 
host. 

Hods 0 5 to 1 0 by 1.0 to 1.5 microns. 
Motile with 1 or 2 polar flagella. Chains 
present. Capsules Gram-ncgativc. 

Gelatin, Slow liquefaction 

Glucose agar colonics- Round, entire, 
finely granular, amber yellow. 

Broth. Turbid. No pellicle. A yel- 
low rim. 

hlilk: Slight acid, and peptonization 

Nitrites arc produced from nitrates. 

Hydrogen sulfide not formed. 

No gas from carbon sources. 

Starch: Slight diastatic activity. 

Optimum temperature 25''C. Maxi- 
mum 35®C Minimum 7°C 

Aerobic. 

Source Isolated from necrotic lesions 
on wild lettuce. 

Habitat. Pathogenic on wild lettuce, 
Lactuca scanola, but not on cultivated 
lettuce, Lactuca saliva. 

6. Xanthomonas rubrUlneans (Lee ct 
al.) Starr and Burkholder. {PhT/tomonas 
rubrihncans Lee, Purdy, Barnum and 
Martin, Hawaiian Sugar Planters’ Assoc. 
Bull., 1925, 25; Pseudomonas ruhrilineans 
Stapp, in Soraucr, Handb. d. Pflanzen- 
krank , 2, 5 Aufl , 1928. 35; Baclertum 
ruhrilineans Elliott, Man. Bact. Plant 
Path , 1930, 195; Starr and Burkholder, 
Phytopath., S2, 1942, COO.) From L 
ruber, red; tineans, striping 


Rods: 0.7 by 1.07 microns. Motile 
with 1 or seldom more polar flagella 
Gram-negative. 

Gelatin: Liquefaction. 

Agar (Beef-extract -f glucose) col- 
onics: Small, smooth, glistening, buff to 
yellow. 

Broth: Turbid with pellicle. Sedi- 
ment. 

Milk : Casein precipitated and digested. 

Nitrites are produced from nitrates 

Indole not produced. 

Hydrogen sulfide not formed. 

Not lipolytic (Starr and Burkholder, 
Phytopath., S2, 1942, 600). 

Acid from glucose, fructose, arabinose, 
xylose, lactose, sucrose, raffinose and 
mannitol. 

Starch: Slight hydrolysis. 

Growth range, pH 5 4 to pII 7.S. 

Facultative anaerobe. 

Source: Description from 3 cultures 
isolated from the red stripe lesions in 
sugar cane. 

Habitat : Pathogenic on sugar cane. 

7. Xanthomonas hatbareae Burkholdci . 
(Burkholder, Fhytopath., 5/, 1941, 348' 
Phytomonas baxharcat Burkholder, ttid.) 
From M L. Parliarea, a generic name. 

Rods : 0.4 to 0.95 by 1 0 to 3.15 microns. 
Motile with a single polar flagellum 
Gram-negative. 

Gelatin: Liquefaction. 

Becf-o\tract peptone colonies: Cir- 
cular, yellow, smooth, butyrous, growth 
moderate. 

Potato glucose agar; Growth abun- 
dant, pale yellow. Mucoid. 

Broth: Turbid, yellow granular ring- 

Milk: Soft curd, with clearing and 
production of tyrosine crystals Litmus 
reduced 

Nitrates utilized but no nitrites formed. 
Asparagine and nitrites not utilized. 

Hydrogen sulfide produced. 

Indole not formed. 

Lipolytic (Starr and Burkholder, loc. 
ctL). 

Acid from glucose, galactose, xylose, , 
maltose, sucrose, and glycerol. Alkali 
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produced from salta of nialonic, citric, 
malic, and succinic acids. Rhamnoec, 
salicin and hippuric acid salts not 
utilized. 

Starch hydrolyzed. 

Aerobic. 

Distinctive characters Similar to 
Xanlhomonas campeilTts but docs not 
infect cabbage, cauliflon cr or horseradish 

Source : From black rot of winter cress, 
Barharca vulgaris. 

Habitat: Pathogenic on leaves and 
stems of Barbareaeulgaris 

S. Xanthomoaas begoniae (Taktinoto) 
Dowson. (jPaeteriwmtejoniocTakimoto, 

Jour. Plant. Protect. SJ, ia34, 262. 
Pteudomcnas begomae Stapp, Arbeitcn 
Biol. Ilcichsanst f land- und Porsta , 
SS, 103S, 392; PAytomonas begontae Burk- 
holder, in Manual, 5th ed , 1939, 1C2, 
Dowson, Cent, f Bakt , 11 Abt , iOO, 
1039, 190.) From M. 1. Dtgoma, a 
generic name 

Probable synonyms; Baclertum 5<- 
ffoniae Buclmald nom nud , Gnrtncr- 
Tldcndo, 4^, 1933, 1; Pbytomonas 
beganiae Wlcringa, Tidschr Plantzickt , 
4fi 1935, 312; /facfcriurn /fatozanafa 
McCulloch, Jour. Agr Ues , 64, 1937, S59 
(XanJhomanas Jtamzonaium Dowson, foe 
cit ). 

Translated by Dr K. Togashi 

Bods : 0 5 to 0 G by I 2 to 2 0 microns 
Motile with a polar ll.aReHum Gram- 
ncgath'c. 

Gchtin; Jfo hqucfactmn 1,iquclac. 
tion O'icringa, loc al , McCulloch, 
loe. of., I>wv)n, he eit , and Stapp, 
foe. CJt.). 

Potato agar colonics Circular, convev, 
smooth, moist, shining, yellow 

Broth: Tiirhid. Yellow pcUicJe nn«l 

precipitation. 

Milk : Nocongukation. Cn»em digests! 
Alkslmo 

Nitriles not produeed from nitrates 

Indole not produced 

Hydrogen sulfide proilueed 

I.ijKilytie {Starr and Burkholdi-r. Ilia 
topith., J», 1912. COO) 


Starch hydrolyzed (Dowson, Jour. 
Roy. Hort Soc , C3, 193S, 2S9) 

Ko arid orgas in peptone broth from 
glucose, eucrose, lactose or glycerol 
Acid from glucose, sucrose, lactose, 
mannitol and glycerol in pcptonc-frcc 
medium (McCulloch, he. eU ). 

Optimum temperature ZT'C. Ma'ci- 
raum 37*C, Minimum 1® to 3®C. 

Source Isolated from leaf spot of 
begonia. 

Habitat Patliogenic on Begcma spp. 

9. Xanthomonas campestris (Pam- 
mcl) Dowson. (^acdf«s campestris 
Pammcl, Iowa Agr. Evp. Sta Bull 27, 
1895, 130, Psci/damonas eampestns Drw. 
Smith, Cent, f Bakt., II Abt , 5, 1897, 
2S1, Itattenum campestris (sic) Cheater, 
Del Col Agr C'lp Sta Ann Rept , 
1897, HO, rAyforitones campestris Bcrgcy 
etal .Manual, Isled , 1933, 176, Dow aon. 
Cent f Bakt , I! Abt . tOO, 1030, 190) 
From Ij cnwprjlns of the field 
Description from McCulloch (Jour. 
Agr. Res , 59, 1939, 27S) Species Is 
probably composed of sevcrol vnnctiea. 
See descriptions by Mckta, Ann Appl. 
Ihot , tS. J92j, 3.W, ratne and N'lruka, 
\nn Appl Biol , f5, J92S, tG, Wormald 
and rramptnn, .\nn Rept J'ast Mall 
He^ St."* , 1920 and 1927, H Supplement, 
192s, 108, and othcra 
Rods 0 3 to 0 5 by 0.7 to 3 0 microns 
Motile with a polar Ibgriluin Capsules. 
Gram-negative. 

Gelatin f-iqiieGed 

Beef agar colonies tVnx yellow, round, 
rmnoth, ahining, tnnduccnt, margins 
entire 

Rnith Turbid nith yellow rim and 
eometimes n pclhrle 
Milk C«»cin<!icesied With the forma- 
tion of tyrosine rrysl.ala Alknhne 
Xitntea not pnxlured from mtratca 
Iwlole formation w<ak 
Hydrogen riilGJe pro-himl 
Ijpolylif (•'^t'lrr An<l Burkholder, I’hy- 
tinnth.sr. 

.Arid, no gas, from gluet-e. *iirrr>«e, 
hetose, glycerol and mannitol. 



156 


MANUAL OF DETERMINATIVE BACTERIOLOGY 


Starch is hydrolyzed.* 

Optimum temperature 28" to 30®C. 
Maximum 3G'C. 

Aerobic. 

Distinctive characters; Causes a vas- 
cular infection in cabbage, cauliflower 
and rutabagas. 

Source: Pammel (loc. cit.) first isolated 
the pathogen from diseased rutabagas. 

Habitat : Pathogenic on cabbage, cauli- 
flower and other related species. 

9a. Xanthojnonas campeslrts var. ar- 
morcctae (McCulloch) Burkholder. 
(Bactcn'wm campestre var. amoractac 
McCulloch, Jour. Agr. Heg , 38, 1029, 
269; Phytomonas campestHa var. or- 
moraciae Bergcy et al.. Manual, 3rd ed., 
1930, 251; Burkholder, Phytopath., Si, 
1942, 601 ) From Gr. Armoracta, the 
horse radish. 

Cultural characters same as XenthC’ 
monaa campealrts. 

Distinctive characters: Causes a leaf 
spot of horse radish. No vascular in- 
fection. 

Source: Isolated from diseased horse- 
radish leaves collected In Washington, 
D. C., Virginia, Connecticut, Iowa and 
Missouri. 

Habitat: Pathogenic on horse radish 
and related species. 

10 Xanthomonas citri (Hassc) Dowson 
{Paeudomonaa cilri Hasse, Jour. Agr. 
Res., 4, 1915, 97 ; Baciertwn dirt Doidge, 
Union So, Africa, Dept Agr. Sci Bui, 8, 
1916, 20; Bacillus cilri Holland, Jour. 
Bact., 5, 1920, 218; Phylomonas citri 
Beigey et al.. Manual, 1st ed., 1923, 18I; 
Dowson, Cent. f. Bakt , II Abt., JOO, 
1939,190.) FromM L. Citrus, a generic 
name. 

Rods : 0 5 to 0 75 by 1.5 to 2 nucrons, 
occurring in chains. Motile with a single 
polar flagellum. Gram-negative. 

Gelatin Liquefied. 

Beef agar colonics: Appear in 3(W8 
hours, circular, smooth, raised, dull 
yellow. 

Broth: Turbid in 24 hours. A yellow 
ring formed. 


Milk; Casein is precipitated. 

Nitrites not produced from nitrates. 

Hydrogen sulfide produced (Reid, New 
Zealand Jour. Sci. and Tech. ,25,1938, CO), 

Indole not formed. 

No gas from glucose, lactose or man- 
nitol. 

Starch hydrolyzed (Reid, loc. cil.). 

Aerobic. 

Optimum temperature, 25" to 34®0. 
Maximum SS^C. Minimum lO'C. 
(Okabe, Jour. Soc. Trop. Agr., 4, 1932, 
476). 

Source : Isolated from canker on orange. 

Habitat: Produces a canker on many 
species of Citrva and related planla. 

11. Xanthomonas coryllna Miller, Bol* 
len, Simmons, Gross, and Barss. (Miller 
ct ah, Phytopath., SO, 1940, m-,Phyto. 
tnonaa corylina Miller et ah, ibid.) 
From Gr. corylus, the hazelnut; M. I». 
corylina, of the hazel nut. 

Rods: 0 5 to 0.7 by 1,1 to 3.8 microns 
Motile with a polar flagellum. Capsules 
Gram-negative. 

Gelatin : Liquefaction. 

Nutrient glucose-agar streaks; Abun- 
dant growth, filiform, convex, glistening, 
smooth .opaque, pale lemon yellow, viscid. 

Broth: Turbid. Ring formed in 2-5 
days. 

Milk: Enzymatic curd that is slowly 
digested. Litmus reduced. Crystal for- 
mation (Burkholder). 

Nitrites not produced from nitrates. 

Nitrogen sources utilized are peptone, 
aspartic acid, alanine, leucine, sodium 
ammonium phosphate, allantoin, tyro- 
sine, uric acid and brucine. 

Indole is not produced. 

Hydrogen sulfide not produced on lead 
acetate agar. IRS produced afteV Zobell 
and Feltham’s method (Burkholder), 

Selenium dioxide reduced. 

Lipolytic (Starr and Burkholder, Ph)’* 
topath., 52, 1942, COO). 

Acid, no gas from glucose, fructose, 
galactose, lactose, sucrose, maltose, xy- 
lose, raffinose, mannitol, glycerol, sod 
Btarch. Alkali from salts of cl trie, lactic, 
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txiaUc and succinic acids. Arabinosc, 
rhamnosc, dulcitol, salicin, inulin, and 
cellulose not utilized. 

Starch is hydrolyzed. 

Optimum temperature 28* to 32*C. 
Maximum 37*C. Minimum 5® to 7*C. 
Thermal death point 53® to 55*C. 

pH range for growth . pH 5 2 to 10 6. 
Optimum pH G to 8. 

Strict aerobe. 

Distinctive characters : Cultural char- 
acters the same or similar to Xantho^ 
monos jugtandis. The two species do 
not cross-infect. 

Source: 26 isolates from widely scat- 
tered filbert orchards in Oregon and 
Washington. 

Habitat: Pathogenic on filberts {Cory- 
lu« avellana and C, maxima). 

12 Xftnthomonas cucurbltae (Bryan) 
Dowson. (fiaetertum cucurbitcie Bryan, 
Bcienco, 63, 1920, 165, Bryan, Jour Agr. 
Res., 40, 1930, 380; Phylomonas cxieur- 
hitae Dergey et al., Manual, 3rd cd , 
1030, 251 j Pseudomonas cueurhdasStapp, 
Bot. Rev., 1, 1935, 403; Dowson, Cent. f. 
Bskt , n Abt., IM, 1939, 190.) FromL 
eureurbita, a gourd, M. L Cucwr6»W, a 
generic name. 

Rods; 0.45 to 0.6 by 0.5 to 1.3 microns 
Motile, usually with a single polar flagel- 
lum. Gram-negative. 

Gelatin: Liquefied. 

Beef-agar slants: Growth moderate, 
mustard yellow, undulating margins, 
viscid to butyrous. 

Broth : Moderately turbid Ring and 
yellow sediment. 

Milk : Precipitation of casein and diges- 
tion. Alkaline. 

Nitrites not produced from nitrates 

Indole not formed. 

Hydrogen sulfide produced 

Acid from glucose, galactose, fructose, 
lactose, maltose, sucrose and glycerol. 
No acid from mannitol 

Starch is hydrolyzed. 

Optimum temperature 25® to 30 C. 
Maximum 25®C. 


Optimum pH 6 5 to 7 0. Limits of 
growth pH 5 8 to 9 0. 

Slight growth in 6 per cent salt. 

Aerobic. 

Source : Species first isolated from 
squash. 

Habitat: Causes a leaf spot of squash 
and related plants. 

13. Xanthomonas dIeSenbachlae (Mc- 
Culloch and Pirone) Dowson. (Phy- 
tomonas dteffenbaehtae McCulloch and 
Pirone, Phytopath , £9, 1939, 962; Bac- 
<ertum dteffenbachiae McCulloch and 
Pirone, itid.; Donson, Trans. Bnt. 
Mycol. Soc., £6, 1943, 12.) From M. L. 
Dteffenhachitt, a generic name. 

Rods ■ 0 3 to 0 4 by 1.0 to 1 5 microns. 
Motile with a single polar flagellum. 
Capsules. Gram-negative. 

(ielatin: Liquefied. 

Beef-infusion peptone agar colonies: 
Slow growing, circular, flat, smooth, 
translucent. Butyrous. Massicot to 
Naples yellow. 

Broth. Turbid. Yellow rim or slight 
pellicle. 

Milk: Slow poptonization and forma- 
tion of tyrosine crystals. Litmus re- 
duced. 

Nitrites not formed from nitrates 

Indole not produced. 

Hydrogen sulfide produced 

Acid from glucose, sucrose, lactose, 
galactose, fructose and glycerol Growth 
but no acid in maltose and mannitol. 

Starch moderately hydrolyzed. 

Optimum temperature 30* to 31*0. 
Maximum 37* to 38®C. Minimum 5®C. 

Aerobe. 

Source: Seven isolates from diseased 
leaves of Dieffenbachia ptda. 

Habitat: Pathogenic on Dieffenbachia 
picta. Artificial infection of Dracaena 
fragrans, 

14. Zanthomonas Uolclcola (Elliott) 
Starr and Burkholder. (Bacterium hoi- 
tieota Elliott, Jour. Agr. Res., iO, 1930, 
972; Phytomonas holcicola Bergcy ct al.. 
Manual. 4th cd., 1934, 271; Pseudomonas 
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Optimum temperature 25® to 30*G. 
Maximum 36® to 3S*C. (Elliott, loc. eiL). 

Source : Isolated from angular leaf spot 
of Cotton, 

Habitat: Pathogenic on cotton wbere- 
ever it is grown, causing a leaf spot, a 
stem lesion and a boll lesion, 

19, Xanthomonas pelargonll (Brown) 
Starr and Burkholder. (Bacterium pe- 
largoni Brown, Jour. Agr. Kes., f5, 1923, 
372; Pseudomonas pelargoni Stapp, in 
Sorauer, Handb. d. Pflanzenkrank, t, 5 
Aufl., 1928, 181; Phylomonas pelargonii 
Bei^ey ct al., Manual, 3rd ed., 1930, 
250; Starr and Burkholder, Phytopath., 
Si, 1942, 600.) From Greek, ptlargtts, 
the stork; M. L. Pelargonium, a generic 
name for the stork’s bill geranium. 

Ilods: 0.67 by 1.02 microns. Capsules. 
Motile with a polar flagellum. Gram- 
negative. 

Gelatin: Slow liquefaction. 

Beef-agar colonics: Cream-colored, 
glistening, round, with delicate internal 
markings. 

Broth: Turbid in 21 hours. locoto- 
pletc pellicle. 

Milk: Alkaline. Clearing in bands. 

Nitrites not produced from nitrates 

Indole formation slight. 

Hydrogen sulfide produced. 

Lipolytic (Starr and Burkholder, Phy- 
topath., 52, 1942, 600). 

Slight acid but not gas from glucose, 
sucrose and glycerol. 

Starch hydrolysis feebly positive. 

Optimum temperature 27®C. Maxi- 
mum 35 “C. 

No growth in broth plus 3.5 per cent 
salt. 

Aerobic. 

Source; Isolated from spots on leaves 
of Pelargonium from District of Colum- 
bia, Maryland and New Jersey. 

Habitat: Pathogenic on Pelargonium 
<spp. and Geranium spp. 

20 Xantbomoaas pbaseoll (Env. 
Smith) Dow son. {Bacillus phaseoWErof, 
Smith, Bot. Gar., Si, 1897, 192; A. A. A. 


S. Proc., 4^, 1898, 288; Pseudomonoj 
pkaseoli Erw. Smith, U. S. Dept. Agr., 
Div. Veg. Phys. and Path., Bui. 2S, 1901, 
1; Bocicrium phascoli Erw. Smith, 
^ct. in Rel. to Plant Dis., 1, 1905, 72; 
Pftl/fomonas phaseoli Bergey et al., 
Manual, Ist ed., 1923, 177; Dowson, 
Cent. f. Bakt., II Abt., 100, 1939, 190.) 
From Gr. phaacolus, the bean; M. L. 
Phaseolus, a generic name. 

Description from Burkholder, CJomeU 
Agr. Exp. Sta. Mem. 127, 1930, 18; 
and Pbytopath., £S, 1932, 609., 

Bods: 0.87 by 1.0 microns. Motile 
with a polar flagellum. Gram-negative. 

Gelatin; Liquefaction. 

Beef-extract agar colonics: Circular, 
amber yellow, smooth, butyrous, edges 
entire. 

Broth: Turbid ia 24 hours. Yellow 
ring. 

Milk : Casein precipitated and digested. 
Alkaline. Tyrosine crystals formed. 

Nitrites not produced from nitrates. 

Indole not formed. 

Hydrogen sulfide produced. 

Lipolytic (Starr and Burkholder, Pby* 
topath., 52, 1942, 600). 

Acid but not gas from glucose, galac- 
tose, fructose, arabinose, xylose, malfose, 
lactose, sucrose, raflinose and glycerol. 
Alkaline reaction from Baits of acetic, 
malic, citric and succinic acids. Man- 
nitol, dulcitol, salicin and formic and 
tartaric acids not fermented. 

Starch is hydrolyzed. 

Aerobic. 

Very slight growth in beef broth plus 
4 per cent salt (Hedges, Jour. Agr. Rea., 
S9, 1024, 243). 

Distinctive character: Similar in cul- 
ture to Xanlhomonaa campeslria, X. 
jugiandia, X. eestca/orta, etc., but they 
do not cross infect. 

Habitat: Pathogenic on the bean 
(Pkaseolua vvlgaria), the hj’acinlh bean 
{DoUchoa lablah), the lupine (Lupirt“» 
polyphillua), etc. Not pathogenic on 
the Boy bean {Glycine sp.), nor cowpea 
(Vfpna «p.). 
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20a. XanthomonasphaseoU var sojenstt 
(Hedges) Starr and Burkholder. (Sac- 
Urium phaseoli vav. $ajenst Hedges, 
Science, SO, 1S)22, 31, Jour. Agr Res, 
!0, 1923, 229; Ph^lamonaj phaaeoh var. 
tojense Burkliolder, Phytopath , tO, 
1930, 7; Starr and Burkholder, Phyto- 
path., SS, 1032, COO ) From M L the 
soy bean, Soja, a generic name, M L 
soj'cnsts, of the sojbean 
Synonyms; Pseudomonas glyctritt Ma- 
kano, Jour. Plant Protect Tokyo, 0, 3919, 
39 (Bncfcri'um dlyeines Blhott, Manual 
Bact. Plant Path., 102S, 133 , Phytomonas 
glycines Magrou, in Ilauduroy ct ftl , 
Diet. d. Bact. Path., 1937, 35S) (See 
Takimoto, Jour. Plant Protect Tokyo, 
IS, 3D31, 29j and Okabe, Jour Trop 
Agr. Formo^, 4, 1032, 473 ) 

Diatinetivc character- Differs from 
Xanthomonas phaseoli in that it infeels 
the soy bean, Glyeine max. 

Source: Isolated from pustules on tbe 
leaves and pods of eoy bean, both lo 
America and in Japan. 

Habitat; Pathogenic on the eoy bean, 
Glyeine max and the common bean, 
Phaseolus vttlgaris. 

20b, Xanthomonas phaseoli var /us- 
cons (Burkholder) Starr and Burkliolder 
{Pkylomonas phaseoli var Juseans Burk- 
holder, Cornell Agr. Exp. Sta Mem J2C, 
J930, 22; Pbylopath , SS, 1932, 699. 
Bac/€r;um phaseoli var. /uscans Okabe, 
Jour. Soc. Trop. Agr. Formosa, 5, 1933, 
161; Pseudomonas phaseoli var fuscans 
Stapp, Bot, Rev., J, 1935, 407; Starr and 
Burkholder, Phytopath , SS, 1942, 600 ) 
From L. Juseans, producing a brown 
color. 

Distinctive characters: Dilfers from 
Xanthomonas phaseoliin that it produces 
a deep brown color in beef-extract-pep- 
lone media and m tyrosine media. 
Action on maltose negative or feeble. 
Source; Two cultures isolated; one 
from a diseased bean leaf (1924) and a 
diseased pod (1927) collected in Swit*. 
erland. 


Habitat: Pathogenic on bams. Phase- 
olus eu^arts, and related plants. 

21. Xanthomonas plantaglnls (Thorn- 
berry and Anderson) comb. nov. (Phy- 
(omatias planlaginis Thornberry and 
Anderson, Pbylopath., S7, 1937, 947.) 
From Latin, Planlayo (-aginis), plantain; 
M. L. Planiago, a generic name. 

Rods: 0 C to l.Q by 1.0 to 1.8 microns. 
Occurring singly or in cliains. Capsules. 
Motile with 1 to 2 polar flagella. Gram- 
ocgativc. 

Gelatin : Slight liquefaction. 

GIucoso agar slant; Growth moderate, 
flliforro, raised, opaque, yellow and 
viscid. 

Broth - Moderately turbid with ring. 

Milk: Slight acidity, no reduction of 
litmus. PeptosizalioQ. 

Kilrilcs cot produced from nitrotes. 

Indole ^not formed 

IlydregcD sulfide not produced. 

No appreciable amount of gas from 
carbohydrates. 

Starch ia hydrolysed 

Optimum tempemture 25*0. Mini- 
mum 12*0 Maximum 35^C. Thermal 
death point 50^0. 

Aerobic 

Source From diseased leaves of Plan- 
laffo laneeolola in Illinois. 

Habitat' Pathogenic on Planlayospp. 

22. Zanthomosas rlclnicola (Elliott) 
I>onson (Saetenum neini Yoshi and 
Takimoto, Jour. Plant Protect. Tokyo, 
SB, I92S, 12, Bacterium rtcinicola Elliott, 
Man Bact Plant Path , 1930, 193; PAyto- 
fnonas neinieota Burkholder, in Manual, 
5tb ed , 1939, 152; Dowson, Cent. f. 
Bakt., II Abt , 100, 1939, 190, Xanlko- 
monos ricint Dowson, ibtd.) From L. 
living on the castor bean, M. L. Bicmus, 
a generic name. 

Rods* 0 4 to 0 9 by 1.3 to 2 6 microns. 
Capsules. Short chains, hlotile with 
polar flagella. Gram-negative 

Gelatin: Liquefaction. 

Nutrient agar colonies; Lemon yellow, 
dianging to brown. 
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Milk: Slightly acid. No coagulation. 
Peptonization. 

Nitrites not produced from nitrates. 

Acid but not gas from lactose. 

Starch hydrolyzed. 

Optimum temperature 29* to 30*C. 
Maximum 39*C. Minimum 2.S®C. 

Aerobic. 

Source; Isolated from leaf-spot of 
rastor-bean. 

Habitat: Pathogenic on Rtetnua com- 
munis. 

23a. Xanlhomonas translucens f. sp. 
kordci Ilagborg. (Canadian Jour, of 
Res , 20, 1942, 317.) From L. trens- 
lucens, shining through, translucent, 
referring to the character of the lesion 
produced by this pathogen. Form name 
from Hordcutn, a generic name. 

Synonyms : Bacterium translucens 
Tones, Johnson and Reddy, Jour. Agr. 
Rea., JJ, 1917, 037; Pseudomonas trans- 
lucens, ibid.', Phytomonas translucens 
Bergey ct al, Manual, 3rd ed., 1930, 252; 
Xanlhomonas translucens Dowson, Cent, 
f. Bakt., II Abt , 100, 1939, 190. 

Rods: 0 5 to 0 8 by 1 to 2.5 microns. 
Motile with a single polar dagellum. 
Gram-negative. 

Gelatin: Liquefaction 

Beef-peptone agar colonies: Round, 
smooth, shining, amorphous except for 
inconspicuous somewhat irregular con- 
centric stnations within, wax-j’cllow 
tinged with old gold; maigin entire. 

Broth: Turbidity becomes rather 
strong. Pellicle. 

Milk: Soft coagulum and digestion. 
Milk clears Tyrosine crystals produced. 

Nitrites not produced from nitrates. 

Indole: Slight formation. 

Hydrogen sulfide produced. 

Lipolytic (Starr and Burkholder, Pby- 
topath , S2, 19^2, GOO) 

Ammonia froM peptone. 

Acid but not\ gas from glucose, d- 
fructose, d-mannose, d-galactosc, sucrose, 
lactose, and sometimes salicin. No uti- 
lization of 1-rliamnose, inositol, maltose. 


rafBnose, inulin, d-mannitol, and dul- 
citol. 

Starch hydrolyzed. 

Optimum temperature 26*0. Maxi- 
mum 30*0. Minimum 6®C. 

Aerobic. 

Distinctive characters; All forms of 
Xanlhomonas translucens have the same 
cultural cliaracters. They differ mainly 
in pathogenicity. This form is patho- 
genic on barley, Hordeum spp . ; but not 
on oats, Avena spp., rye, Secale cereals 
nor on wheat, Triiicum spp. 

Source; Isolated from leaves and seed 
of barley, llordeum vulgarc. 

Habitat: Occurs naturally on barley. 

23b. Xanlhomonas translucens i. sp. 
undulosa (Smith, Jones and Reddy) Hag- 
borg. {Bacterium translucens var. tindii- 
losum Smith, Jones and Reddy, Science, 
SO, 1919, 48; Pseudomonas translucens 
var. undulosa Stapp, in Sorauer, Ilandb. 
d. Pflanzenk., 2 , 5 Auf., I92S, 17; Phyto- 
monos translucens var. undulosa Ilagborg, 
Canadian Jour. Res., 14} 1036, 347; Hag- 
borg, Canadian Jour. Res., 20, 1942, 317.) 
From L. undo; M.L. tmdulosws, undulate, 
referring to the undulation of the colony. 

Distinctive characters : Cultural char- 
acters same ns all forms of Xanlhomonas 
translucens. Pathogenic on wheat, Tri- 
licium spp., barley, Hordeum spp. and 
rye, Secale cereale ‘but not on o-ats, 
Avena spp. 

Source : Isolated repeatedly from black 
chaff of wheat. 

Habitat: Usually found on wheat caus- 
ing the black chaff, and on rye. 

23c. Xanlhomonas translucens f. sp. 
secalis (Reddy, Godkin and Johnson) 
Hagborg. (Bacterium translucens var. 
secalis Reddy, Godkin and Johnson, 
Jour. Agr. Res., 2S, 1024, 1039; Pscu- 
doinona translucens var. secalis Stapp, 
in Sorauer, Ilandb. d. Pflanzenkr., 2, 6 
Aufl., 1928,24; Phytomonas translucens 
var. secalis Burkholder, in Manual, 5th 
cd., 1939, lC0;IIagborg, Canadian Jour. 
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Res., SO, 1042, 317.) From M.L. Secale, 
agcneric name. Distinctive characters 
Cultural characters same as other forms 
of Xanlhomonas Iranslucens. This form 
pathogenic on rye Secale eercale, but 
not on rritictim spp., Ilordeum spp. 
nor Acena spp. 

Source : Isolated from leaf spot on rye, 
Secale cereale. 

Habitat: Pathogenic on rye. 

23d. Xanlhomonas Iranslucens t. sp 
kordei-arenae Hagborg (Canadian Jour 
Res 1942, 317.) FromM L Ilordeum 
and Avena, generic names. 

Distinctive characters Cultural char- 
acters same as other forms of Xantho- 
monas Iranslucens. Pathogenic on barley, 
Ilordeum spp and oats, Aiena spp , but 
not on wheat, rriVicium spp , nor rye, 
Secale cereals. 

Source: Isolated 6 times from barley 
at various places in Canada 

Habitat; Occurs naturally on barley 

23e. Xanlhomonas Iranslucens f sp 
cerealts Hagborg. (Canadian Jour Res , 
so, 1942, 317.) From L., of cereal. 

Distinctive characters: Cultural char- 
acters same as other forms of Xantho^ 
monas Iranslucens. Pathogenic on "heat, 
rriiicuffi spp.; oats, Avena spp.-, barley, 
Ilordeum spp . ; and rye, Secale cereale 

Source : Isolated from wheat in Canada. 

Habitat; Occurs naturally on wheat. 

24. Xaathomonas vasculorum (Cobb) 
Dowson. (^Bacillus vascularum (aic) 
Cobb, Agr. Gaz. of New South Wales, 4t 
1803,777; Abst. in Cent f. Bakt., II Abt , 
/, ISOS, 41 ; Bacterium vascularum Migula, 
Syst. d. Bakt., S, 1900, bl2, Pseudomonas 
I'ajcufarumErw.Smith.U S.Dept Agr, 
Div. Vcg. Phys and Path , Bui 2S, 1901, 
153; Phytomonas vascularum Bcigey et 
al.. Manual, Ist ed , 1923, 179; Dowson, 
Cent. f. Bakt., II Abt , tOO, 1939, 190.) 
From L vasculum, a small vessel ; M. L. 
the vascular system. 

Note: Erw. Smith (Bact. in Rcl. to 


Plant Dis., 5, 1914, 88) states that prob- 
ably Spegazzini (El Polville de la Cana 
de Azucar, June, 1895, La Plata, Supl. 
Rev. Azuc., Buenos Aires, No 16, 1895) 
reported the disease caused by A'anMo- 
monas tasculorum but that Bacillus 
saccAart Spegazzini which he claimed 
to be the pathogen, was a saprophyte 

Description from Smith (loc. cil., 54). 

Rods: 0.4 by l.Omicrons Motilewith 
a polar flagellum. Gram-variable. 

Gelatin: Liquefaction feeble. Lique- 
faction good (Burkholder). 

Beef -ex tract ngar colonies Pale yellow, 
smooth, glistening, not noticeably viscid. 

Broth. Good growth. 

Milk: Alkaline 

Nitrites not produced from lutrates. 

Lipolytic (Starr and Burkholder, Phy- 
topath , SS, 1942, 000). 

Acid but cot gas from glucose, fruc- 
toseandglyccrol. 

Starch hydrolyzed (Burkholder). 

Optimum feiDpemturp SO^C. Maxi- 
mum 35* to 37.5’C (Elliott, foe eit ). 

Habitat . Pathogenic on sugar cane, 
Saecharum ofiexnarum, causing a bac- 
terial gummosis. 

25 Xanlhomonas vesicatoria (Doidge) 
Dowson. (Bactenum lestcalortum 
Doidge, Jour Dept Agr , S Africa, 1, 
1920, 71S, also Ann Appl. Biol , 7, 1921, 
425, Pseudomonas vesicatoria Stapp, in 
Sorauer, Handb d Pflanzcnkrank., 2, 

5 AuH., 1923, 2o9, Phytomonas tesica- 
torta Bcrgcy ct al , Manual, 3rd ed , 1930, 
253; Donaoa, Cent f Bakt, II Abt., 
/Od, 1939, 190 ) FromL i’csica,ablister; 
M. L. micotoriMj, causing blisters. 

Sfoonyms: Gardner and Kendrick 
(Phytopath , 15, 1923, 307) list Pseudo- 
monas eiiltosa Gardner and Kcndnck 
(Phytopath , 11, 1921, 55; Bacterium 
exitiosum Gardner and Kendrick, Jour. 
Agr. Res., 21, 1921, 141; Phytomonas 
extliosa Bcrgcy et al.. Manual, 1st ed., 
1923, 183) and an unrwmed species, 
Higgins (Phytopath, IS, 1922, 513). 

Rods: 0 6 to 0 7 by 1 0 to 1 A microns 
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Motile with a polar flagellum. Capsules. 
Gram*positive. Gram-negative (Gard* 
ner and Kendrick; and Hi^ins). 

Gelatin: Liquefaction. 

Nutrient agar colonies: Good growth. 
Circular, wet-shining, Naples yellow, 
edges entire. 

Milk: Casein precipitated and slowly 
digested. Tyrosine crystals. 

Nitrites not produced from nitrates. 

Indole not formed. 

Hydrogen sulfide produced (Burk- 
by(der). 

Lipolytic {Starr and Burkholder, Phy- 
topath , SS, 1942, GOO). 

Acid but not gas from glucose, fruc- 
tose, sucrose, lactose, galactose, glycerol 
and dextrin. 

Certain strains hydrolyze starch, others 
do not (Burkholder and Li, Phytopath., 
Sf, 1041, 753). 

Optimum temperature 30®G. 

Source: Isolated from spotted tomato 
fruits in South Africa. 

Habitat; Pathogen on tomatoes, Lyco- 
peraieon caculentum and peppers, Capat- 
cum annuum. 

25a. Xanlhomonas vcaiealoria \'ar. 
rapkani (White) Starr and Burkholder. 
(Bacterium vcaiealoria var. raphani 
White, Phytopath , SO, 1930, C53; Phylo^ 
monaa I'Csicaioria var. raphani Burk- 
holder, in Manual, 5th cd , 1030, 154; 
Starr and Burkholder, Phytopath., St, 
1942, 600.) From M. L. fZopAanus, the 
radish, a generic name. 

Distinctive characters: Cultural char- 
acters similar to Xanthomonaa vesica^ 
ioria, butdilTcrsin that it is able to attack 
radishes, turnips, and other crucifers. 
Differs from Xanthomonaa eampcairia in 
that it docs not cause a vascular disease, 
and differs from Xanthomonaa campeslria 
var. ormoraciae in that it is not patho- 
genic on ho'-scradish. 

Source: Isolated from leaf spots of 
radish and turnips in Indiana. 

Habitat : Pathogenic on radish, turnips, 
and other crucifers; and on tomato and 
pepper. 


2G. Xantbomonas nakatae (Okabc) 
Dowson. (Bacterium nakatae Type B, 
Okabe, Jour. Soc. Trop. Agr., Formosa, 
S, 1033, IGl; Pkylomonaa nakatae Burk- 
holder, in Manual, 5th cd., 1039, 154; 
Don-son, Trans. Brit. Mycol. Soc., fS, 
1943, 12.) Named for Nakata, the Japa- 
nese plant pathologist. 

Bods: 0.3 to 0.4 by l.I to 2.5 microns. 
Capsules. Motile with a polar flagellum. 
Gram-negative. 

Gelatin: Liquefaction. Brown color. 

Bccf-c.xtract agar colonics: Amber yel- 
low, round, smooth, glistening, margins 
entire. Brown. 

Broth: Moderate turbidity with yellow 
ring. Medium turns brown. 

Milk: Casein is precipitated and di- 
gested. Tyrosine crystals. Brown color. 

Nitrites not produced from nitrates. 

Indole not formed. 

Slight amount IKS produced. 

Acid but not gas from glucose, sucrose, 
maltose and lactose. 

Starch; Strong dlastatie action. 

Optimum temperature 30* to 32*C. 
Maximum 39*C. Minimum 10*C. 

No growth in beef extract broth plus 
2 per cent salt. 

Aerobic. 

Dialinctivc character: Differs from 
Type A in that it produces a brown pig- 
ment in culture. (Descriptionof Type A 
not seen.) 

Source: Isolated from water-soaked to 
brown leaf spots on jute. 

Habitat : Pathogenic on jute, CorcAorwJ 
eapautaria. 

27. Xantbomonas papaverlcola (Brj-ao 
and McWhorter) Dowson. (Bacterium 
papavertcofa Bryan and McWhorter, 
Jour. Agr. Res., 40, 1930, 9; Phytomonaa 
papara:*icofa Bergcy et al., Manual, 4th 
ed., 1934 , 2G6; Dowson, Cent. f. Bakt., 
11 Abt., 100, 1930, 190.) From L. papaver, 
poppy; -cofo, dweller; M. L. Papaver, a 
generic name. 

Rods: 0.6 to 0 7 by 1 to 1.7 microns. 
Chains. Capsules. Motile with a single 
polar flagellum. Gram-negative. 
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Gelatin : Liquefaction. 

Beef agar colonics : Mustard yellow te 
prlrouJjnc yellow, circular, ma^ns 
entire. 

Broth : Turbidity prompt with a yellow 
ring and an incomplete pellicle. 

Milk: Soft coagulation, pcptoniiation 
and production of tyrosine crystals 
Nitrates; A weak reaction for oitritca 
after 10 days. 

Indole not formed. 

Hydrogen sulRde is produced. 

Lipolytic (Starr and Burkholder, Phy* 
topath.,5^, 1(M2. 600). 

Acid but not gas from glucose, galae* 
tose, fructose, sucrose, lactose, maltose, 
glycerol and mannitol. 

Starch is hydrolyrcd 
Optimum temperature 25* to 30*C. 
Maximum 35“C. 

No growth in broth plus S per cent sail. 
Aerobic. 

Source: Isolated from black spots on 
leaves, buds and pods of poppy 
Habitat ; rnthogeoicoa poppy, Papaver 
raeros. 

28. Xanthomonas alfaifse (Hiker 
1\, Dowson. (Bactenufn alfalfae 
Hiker, Jones and Davis, Jour. Agr Res, 
W, 1D35, 177; Phylornonas alfalfae Ritcr 
ct al., thid.; Pseudotnemat alfoi/ae Rikcr 
*1., tWd {Dewson, Trans Bnt Mycol 
Soc., iS, 1943, 11.) From Spanish, of 
alfalfa. 

Rods: 0.45 by 2.4 microns. Afotilo 
* polar fUgelJum. Grnm.ncRatiyc. 
Gelatin; Liquefied. 

Nutrient agar stroke: Growth abun- 
dant, filiform, smooth, glistening, butyr- 
pale yellorr. 

Broth: Turbid in 21 hours. Light 
sediment. 

Milk; Casein is precipitated and di- 
gested. 

Ammonia formed slowly in a nitrate 
medium. 

Carbohydrates: Xo acid In yca.<t brolb 
plus sugars. 

Starch is hydrolyied 
Affobie. 


Optimum temperature 24* to 32®C 
below 36"C. annimum below 

SourcerSix single cell cultures isolated 
from diseased alfalfa. 

Habitat: Pathogenic on tho leaves of 
alfalfa, Mtdieago taiica. 

29. Xanthomooas acernea (Ogawa) 
eomb.iwv. (Pseudomonas acernca 
Ann. Phyt. Boc. Japan, 7, 1037, 123* 
Phylornonas aeernea Ark, Phytopath ’ 
t9 1939, 908.) From L. accrncu,, of 
the maple. 

Rods ; 0.2 to 0.0 by 0 S to !.2 microns. 
Motile trilh one polsr (lagollum. Gnim- 
negative. 

Gelatin: Liquified. 

Agar colonics . Hound, amooth, convex, 
white to citron yellow, glistening, trons- 
luccat with amorphous structure, 

Broth: Turbid. 

Milk- Slowly cleared, slightly acid. 
No coagoJation. 

Nitrites produced from nitrates. 
Hydrc^en sulfide produced. 

Nogss produced in peptone water plus 
sugars. 

Stsreb not hydrolyred 
Optimum temperature about 32®C. 
Thermal death point 59*C. 

Aerobic. 

Source - From diseased leaves of Acer 
trifidum la Jap.m. 

Habitat : Causes a disease in Acer spp. 
and in Arseulus (utbinala and Xof/rm* 
(cria ponicu/are 


30 Xanthoraeass etretae (Ncndrick) 
Dowaon. (Phytomonas carolae Ken- 
drick, Jour. Agr. Res, 49, 1931, £0t; 
Ptevdomonas tarolae Kendrick, itfrf,; 
Dowson, Cent f. Halt., II Abt. tw 
1939. 190 ) From L. rorofa, the carrot. 
Rods; 0 42 to 0.55 by 133 to 275 

microns. Motile with 1 orjpolarflagclla. 

Cram-negative. 

Gelatin: Llquefieil. 
rotate giuco^ agnr: Colonics round, 
smooth, gliifening, rasigins entire, straw 
yellow In «lar. 
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Milk : Casein precipitated and milk 
cleared; alkaline. 

Nitrites not produced from nitrates. 
Indole not formed. 

Acid, no gas, from glucose, d-galac- 
tose, xylose, d-mannosc, /-arabinosc, 
sucrose, lactose, rafTinosc, IreKalosc, 
d-mannitol and glycerol No acid from 
maltose and rliamnose. 

Starch not hydrolyzed. 

Optimum temperature 25® to 30®C. 
Tolerates 4 per cent salt at pTI 7 
Aerobic. . 

Source Two original isolations from 
diseased carrots and a rcisolation from 
inoculated carrots were used for the 
description. 

Habitat. Pathc^emc on leaves of 
Daucus carota var sattva. 

31. Xanthomonas hederae (Arnaud) 
Dowson (Bacterium hederae Arnaud, 
Compt. rend Acad Sci., Paris, i7t, 
1920, 121; Phytomonas hederae Burk* 
holder and Guterman, Phytopath , S2, 
1932, 783, Donson, Cent. f. Bakt , II 
Abt., 100, 1939, 190 ) From L hcdcra, 
ivy;M L. /federa, a generic name. 

Description taken from Burkholder 
and Guterman (loe. cit.). 

Rods; 0 6 by 2 13 microns. Motile 
with a single polar flagellum. Gram- 
negative. 

Gelatin: Liquefied 

Beef -extract-agar slants • Growth good, 
filiform, amber yellow, butyrous. 

Broth; Turbid. 

Milk: Casein is precipitated and di- 
gested. Milk becomes alkaline. 

Nitrites not produced from nitrates. 
Hydrogen sulfide is formed. 

Indole not formed. 

Not lipolytic (Starr and Burkholder, 
Phytopath , S2, 1942, 600) 

Acid from glucose, fructose, galactose, 
xylose, sucrose, lactose and glycerol. 
Alkali from sa|ts of acetic, citric, lactic, 
malic and succinic acids The folloning 
are not utilized arabinose, rliamnose, 
maltose, eahein, starch, cellulose and 
formic acid. 


Aerobic, facultative. 

Source: Isolated from diseased ivy 
leaves. 

Habitat: Pathogenic on ivy, Iledera 
helix. 

32. Xanthomonas phormicola (Taki- 
moto) Dowson {Baclerium ■phormicola 
TaUmoto, Jour. Plant Protect., 20, 1933, 
777; Phytomonas phormicola Burkholder, 
in hlanual, 5th ed., 1939, 159; Dowson, 
Trans. Brit. Mj’col. Soc., 2G, 1943, 12.) 
From M. L. Pkormium, a generic mme. 

Description translated bj' Dr. K. 
Togashi- 

Rods : 0.5 to 0 6 by I to 2 microns 
Motile, with a single flagellum. Gram- 
negative. 

Gelatin: Liquefied. 

Agar colonics : Light yellow, then waxy 
yellow; butyrous, then viscid. 

Broth: Turbid, pellicle formed. 

Milk: Casein coagulated slowly and 
precipitated, then digested. Alkaline. 

Nitrites not produced from nitrates. 

Indole not formed 

Hydrogen sulfide produced. 

No gas from sucrose, glucose, lactose 
and glycerol. 

No acid from various sugars in broth. 

Optimum temperature about 29®C 
JIaximum 39*C. Minimum about 0®C. 

Aerobic. 

Source: Species isolated from New 
Zealand flax, Phormivm tenax. 

Habitat: Causes a lo.if stripe of Phor~ 
mttm tenax. 

33 Xanthomonas geranli (Burkholder) 
Dowson. (Phytomonas geranit Burk- 
holder, Pbytopath , 27, 1937, 560; Dow- 
son, Cent. f. Bakt., II Abt., 100, 1939, 
190) From Greek, geranos, crane; M- 
L. Geranium, a generic name. 

Rods’ 0 75 to 2 0 microns. Motile 
with a single polar flagellum. Gram- 
negative 

Gelatin: Liquefied. 

Beef -extract agar slants: Moderate to 
good filiform growth, glistening, primu- 
line yellow. Develops in 24 hours. 
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Broth:Turbldin2lhoura. Nopdliclc 
but a raodcratc eodimcnt. 

Milk; Bocoraca clear vrifh a hca»-y 
casein precipitate. Poptonuatjon with 
crystal formation. 

Nitrates reduced to ammonia 
Indole not formed. 

Hydrogen sulfide formed 
Lipolytic (Starr and Burkhofoer, Ph>- 
topath., 5^, 1042,000). 

Acid from glucose, galactose, fructose, 
xylose, rliamnose, lactose, eucrose, raf- 
finose and glycerol. Alkaline reaction 
from salts of citric, malic, mnlomc and 
succinic acid Xo growth in arabmosc 
or formic, hippuric, maicie or tartaric 
acid. 

Starch not hydrolyred 
Aerobe. 

Distinctive characters Pattiogcnic on 
CcrfiniMuj spp,, not on the house gcru- 
f^tlarfcnitim ftorlonim In culture 
BiffliLar (o A'anMomonej ptlarQonti 
Source; Three cultures isobtcd from 
veranium tangutneum 
Habitat: Pathogenic on Gcfanium tan 
Suinrurn, G. mecvlalup), C praunfr and 

31 Xanthomoaas entlrrhlai (Taki 
moto) DoT\pon. (Prci«/i/rf«rn<ii anii 
rrhini Tnkinwto, Pot .^fog Tok>o. Jf. 
1920, 2 j7; Hactertum an/irr/tjni ! IJiotl, 
Man. Pact. Plant Path , 10 . 10 , 0.1. 

«'>nat <tnlirThim MaRrwii, in Hiuilun>y 
ct bI., Diet, d bad jwih , I’.irii. lo17. 
311 ; Dow son, Trans lint Sic. 

1913, II.) J'rom (Ir antirrAinnw, 


Optimum fempernfure 26* to 
Maximum 34“C. 

Habitat: Causes a leaf spot of Anfi- 
rrmntim ntcyK*. 

35. Xinlhoiaoiias i.ttroeta (Vtonn) 

Isotoff, null. Xorth OMtostan Plant 
Prat. Sl» ]iotlofr.on.D.,„, 5 . 7 , jojo, 
'.tferamttn nuipiilt, 
rii>-|o|»Ibosen,c laetciin, I.oni!ictad 
li®. .35) Pram Ct. n3rtt' 

different. ’ 

Dreetiplion tttken from ncr. ,tp„ 
>f5'c . !0, 1031, C2S 
M,.04.o0(!by)0,„2„„i,„,„,. 
.'lotilc 'jram-ncpativc, 

GcLitin Slow lif|ucfaction. 

Agnr colonics: Bound, convet. smootli 
semi-transparent, glistening, jcHow to 
amber, » mra in diameter. Pitted sur- 
ucc. 

Milk No tt»(roUtion. At lint acid. 
Ijicr alkaline. ’ 

Nitrites produced from nitrates 
Indole not formed 
Hydrogen sulfide jiroduecd. 

Vci.I from s)uro.c. rtlicloac, atabi. 
.».C. -Cflo-C, ,ocra.c, maliMc, 
cl!ccn.lao.l nctmtlo! Do„ ‘ 

l.cto.., mol, a. ch,.) altol,ol, etclia 
ad»nt<o{ or duleitol ' 

Oputnum temperature 2o* to 10'C 

„ »“'v Ir';;"'’' 

in the North Caurasu^ 
llal„tal. Palbrntcnic oa AVraffaaa 
tahreurn 


smpdragon; M L Antirrhinum, a 
genoric n.imc. 

Description from I lljk>tt Ooe cil I 
Bofh: 0,3 to 0 4 hy 0 *v to 1 2 mirnm* 
^fotilo with pohr tkicrJia <'tp«ul«s 
Oram -negative 

Ocbiin : I.ifjucfikft 

.\pir colonies Bound, gli^tentrg, 
* hitc, Ixtcr jcllow 

Milk: C«iguLate<t amJ ea*em «Iigc-»*<sl 
Nitrites arc pro*fijre<l fmai nitrate* 
No CBS produced 
Aerohlc. 


.• lo eummlsudsn* (M^. 

t .Ilk^lo ‘.l.-.rr an, I Ila,k|„,,J„ 

path . II. IW., (a. 3,.“' "f- ";,V. 

M.irp, in f=->rauer, Ilandl. ,1 on 
km„k , 7. ,5 .v„„ , •, ‘i; ' f-'".™- 

iM.totrooA7Vi7T; 

ijy j to 2 s mieroM 
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Capsules. Motile with a polar flagellum. 
Gram-negative. 

Gelatin: Liquefied. 

Beef-peptone agar colonics : Amber 
yellow, circular, transparent, smooth, 
with definite margins. 

Broth: Moderately turbid with a yel- 
low ring. 

Milk : Soft curd which is digested with 
formation of tyrosine crystals. 

Nitrites not produced from nitrates. 

Indole not produced. 

Hydrogen sulfide produced. 

Lipolytic (Starr and Burkholder, loc. 
cit.). 

Acid from glucose and sucrose. 

Optimum temperature 30*0. Maxi- 
mum 36*C. Minimum 2*C. 

Aerobic. 

Source : From gummy lesions on gladio- 
lus leaves. 

Habitat; Pathogenic on leaves of glad- 
ioli. 

37. Xaatbomooas lactucae (Yama- 
moto) Don'aon. (BacUrium lactucae 
Yamamoto, Jour. Plant Protect., ff, 
1934, £32; Phylomonas lactucae Bcrgey 
et al., Manual, 5th ed., 1039, 163; Dow- 
Bon, Trans. Brit. Mycol. Soc., £6, 1943, 
12.) From L. lactuca, lettuce; M. L. 
Lactuca, a generic name. 

Oescription translated by Dr. K 
Togashi. 

Bods ; 0 6 to 0.8 by 1.75 to 2.8 microns. 
Motile With a polar flagellum. Gram- 
negative. 

Gelatin; Liquefaction slow. 

Agar colonies: Circular, convex, mar- 
gin entire, surface smooth, wet-shining, 
yellow. 

Broth. Turbid. Ring and pellicle 

Milk: Slow peptonization. 

Nitrites not produced from nitrates. 

Indole not produced. 

Hydrogen sulfide produced. 

Acid, no gas, from glucose, sucrose, 
and lactose in bouillon; no acid from 
glycerol in bouillon. 

Optimum temperature 2S*C. Maxi- 
mum 35*C. Minimum below 2*C. 


Aerobic. 

Source: leolated from leaf spot of 
lettuce. 

Habitat: Pathogenic on leaves of as- 
paragus lettuce, Lactuca cativa var. an- 
gustata. 

38. Xantbomonas nigromaculaos 
CTakimoto) Dowson. ^Bacterium nigro- 
tnaeulans Takimoto, Jour. Plant Protect., 
Tokyo, U, 1927, 522; Phytomonas nigro- 
maculans Magrou, in Hauduroy et al., 
Diet. d. Bact. Path., Paris, 1937, 3S7; 
Itowson, Trans. Brit. Mycol. Soc., S5, 
1943, 12.) From L. niger, black; macu- 
tans, spotting. 

Description translated by Dr. K. 
Togashi. 

Rods: 0.6 to 0.9 by 1.5 to 2.8 microns. 
Motile with 1 or 2 polar flagella. Gram- 
negative. 

Gelatin: Liquefaction. 

Agar colonies : Yellow, circular, margins 
entire, smooth, glistening. 

Broth: Growth moderate with yelloT? 
peJhcfe. 

Milk: Coagulation and digestion of the 
casein. 

Nitrites not produced from nitrates. 

Indole not produced. 

No acid or gas from glucose, sucrose, 
lactose, niannitol and glycerol in peptone 
water. 

Optimum temperature 27* to 28“C. 
Maximum 33*C. Minimum 0*C. 

Aerobic. 

Source: Isolated from lesions on leaf 
and petioles of burdock. 

Habitat: Pathogenic on leaves and 
petioles of Arctium lappa, the burdock. 

39. Xauthomonas oryzae (Uyeda and 
Ishiyama) Dowson. (Pseudomonas 
oryzae Uyeda and Ishiyama, Proc. Third 
Pan-Pacific Sci. Oongr., Tokyo, S, 1926, 
2112; Bacterium oryzae Nakata, 
Elliott, Man. Bact. Plant Path., 1920. 
172’, Phytomonas oryzae Magrou, m 
Hauduroy et al., Diet. d. Bact. Path-. 
I^ris, 1937, 388; Dowson, Trans. Bnt. 
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MycoL Soe., iS, mz, 12.) From Gr. 
oryza, rice; 11. L. Ory:a, & genetic name 

Probable aynonym: Peeudomonaz 
ana Tochiuai, Ana. Phytopath. Soc 
Japan, X, 1932, 450; Bacltrxum tloanum 
Burgwitx, Phytopatbcccnio Bacletia, 
Leningrad, 1935, 74; Phytomonaz ttoana 
Magrou, in Ilauduroy et al.. Diet. d. 
Bact. Path., Paris, 1937, 370 

Bods rOS to 08 by 10 to 20 microns- 
Motile with a polar Gram* 

negative. 

Gelatin: No liquefaction. 

Nutrientagar colonies • Bound, emootb, 
glistening, wax yellow. 

Milk: Slightly acid- 

Nitritea are not produced from nitrates. 

Hydrogen sulfide produced. 

Acid but no gas from glucose, lactose 
and sucrose. 

Optimum temperature 26* to 30*C. 

Strict aerobe. 

Source: Isolated from a lesf blight of 
rice. 

Habitat; Path(^enic on rice, OririO 
fotita. 

40. ISasthomooaa celebeasls (GSu* 
mans) IDowson. (Pseudomonaz ethbeti' 
»iz Gaumann, Ztsebr. i. Pfianienkrank., 
5J, 1923, 11 ; Heded Inst, voor Planten- 
s5ek.,Baitenrorg,5S, 1923, 17; 
ccfeten«eEl!iott,Msa Bact. Plant Path., 
1930, 103; PAyfOTUonO? crie^ens^« Miigrou, 
in Hauduroy et al., Diet, d. Bact. Path , 
Paris, 1937, 343; Dowaon, Trans. Brit 
Mycol Soc., fff, 3943, 11.) From M L 
of the island Celebes. 

Bods: 0 9 by 1.5 microns Motile by a 
polar flagellum. Gram-negative. 

Agar colomea'.GfByssh yellow. 

Broth: Thin pellicle. 

Milk: Coagulated and cleared. 

Nitrites not produced from nitrates. 

Sodium selenite: Brick red 

Starch is hydrolyzed. 

Source; Prom vascular bundles of 
diseased bananas in Celebes. 

Habitat: Causes the blood discaso of 
banana. 


41. Xanthomonag panicl (Elliott) 
comb. Rce. (Sactm'uw pamc» Elliott, 
Jour. Agr. Bes., te, 1923, 157; Pzevdo- 
mvnas panici Stapp, in Sorauer, Handb. 
d. Pflanzenknmk., g, S Aufl,, 1928, 27; 
Phytmnonos panjci Beigey et a!,, Man- 
ual, 3rd ed., 1930, 269 ) From M. L. 
Panitfum, a generic name. 

Bods : 0 69 by 1 66 nucrons. Capsules. 
Motile by I or rarely 2 polar ^gella. 
Gram-negative. 

Gclario: Liquefaction slow. 

Beef agar colonies: Bound, white, 
emooth^gltslening, margins at first entire, 
later uodulate. 

Broth : Moderate turbidity in 24 hours. 
Thin pellicle. Medium brownish. 

Milk : Alkaline and ciears, 

Nitrites arc produced from nitrates 

Indole not produced. 

Hydrcgen sulfide produced. 

No gas from carbohydrates. 

Starch : Hydrolysis moderate 

Optimum temperature 83*C. Maxl> 
mum 45*C. Minimum S*0 

Optimum pH 6.15 to 6.3. pH range 
54 to 100. 

Aerobic 

DistiDCtive characters' DiiTers from 
Pzevdamonas andropogoni in that it 
liquefies gelatin, produces nitrites from 
nitrates, and docs not infect sorghum and 
broom corn. 

Source Isolation from water soaked 
lesions on leaves, sheaths and culms of 
millet collected in Wisconsin and in S. 
Dakota 

Habitat' Pathogenic on proso nuHet, 
Pontcuns mtliaceum. 

42. Xanthomonas proteamaculaQS 
(PaineandStansfield) comb. nor. (Pacu* 
damoMos profcamacnlana Paine and Stans- 
ficld, Ann. Appl. Biol., 6, 1919, SS; 
PkytomOttaz proleamacvlanz Beigey et 
al , Manual, 3rd ed , 1930,247, BacUrtum 
profeamorwlon* Elliott, Man Bact. Plant 
l^tb., 1930, 166.) From M, L. Profea, 
Rgencrio name; ntactifans, spotting. 

Bods: 0 6 to 0.S by 0.8 to 1.6 microns 
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Motile with 1 to 3 jmlar flacolh. Grain> 
positive. 

Gelatin: Liquefaction. 

Agar slant : Growtii wet-shining, dirty 
white with n faint yellow tinge. 

Broth: Turbid in 21 hours. Slight 
ring. 

Milk: Acid with soft curd after 2 days. 
I*atcr a sepanation of whey. 

Nitrites arc produced from nitrates. 

Acid and gas from glucose, sucrose and 
mannitol. No acid or gas from lacto.ie. 

Starch: Slight hydrolysis. 

Source ; Ilopcatcd i'^hition from a leaf- 
spot of Protca in Kngland. 

Habitat; Pathogenic on ProUn ty- 
naroidcs. 

^3. Xanthomonns manthotis (Artliaud- 
Berthet) eomt. nor. (Boedfuj rmniAofu* 
Arthaud-Bcrthct by Bondar, Chacaras 
and Quintacs 5(4), 1912, 15; llacillut 
manihol Bondar (and Artluaud-Bcrthct), 
Bol. Agric., Sao Paulo, 1C, 1915, 513; 
Baefcritim moni/ioh/s Drummond and 
Hipolito, Ceres, £, lOtl, 293; Plit/lomonos 
moni/iolis Viegas, Itev. <1 Agr., Piemei* 
caba, IS, 1910, 475 ) From M. L. Menu 
hcltis, a generic n.amc 

Description from Burkholder, Phyto- 
path., SS, 1912, 147 

Hods : 0 35 to 0 93 by 1 .4 to 2.S microns. 
Gram-negative and mostly non-niotilc. 
One isolate showed a few cells with 1 
polar flagellum Amaral (Instit. Biol., 
Sao Paulo, Arq , IS, 1912, 120) states that 
the species is motile with one polar lia- 
gcllum. 

Gelatin: Liquefaction. 

Bcef-cxtract-pcptone agar: Streaks 
raised, ivory-color, smooth, shiny, with 
edges entire. 

Potato-glucose agar: Growth abun- 
dant, white to hyaline, very mucoid. 

Broth : Turbid with a whitish granukir 
ring. 

Litmus milk: Litmus reduced and 
milk clears. With return of color, litmus 
is purple. 

Indole not formed. 

Hydrogen sulfide is formed 


Nitrites produced from nitrates 
(Drummond and Hii>olito, foe. ril.). 

Asinragino not used n.s a nitrogen and 
carbon source. No growth in nitrate 
synthetic broth. 

Weak grow’th hut slight acid production 
ill synthetic medium plus gluco«e, 
d-ga!acto»e, (l-fructosc, d-xylo.sc, nultose 
and sucrose. No growth in rlLamno^c, 
1-arabinose, d-lactosc, glycerol, mannitol 
and fttUcin. Good growth with alkaline 
reaction in s.amc medium plus salts of the 
following ncid.s: acetic, citric, nulic, 
nwlcic and succinic. The s.all8 of formic, 
hippuric, lactic and tartaric ncid.s were 
not utilized. 

Starch not hj'drolyzed. Amaral (foe. 
ciL) finds liyilrolysis. 

Lipolytic action slight. 

Aerobic. 

Optimum tempemture 30*C. Maxi- 
mum 3S*C. Minimum 6*C. 

Source : First isolatcil from the cossaw, 
Manihotus uliltssinia in BraziL 

Habitat: Produces a wilt disease on 
various species of .UeniAofus. 

44. Xaothomonas rubrlsubalblcans 
(Christopher and Ddgerton) co/fib. nor. 
(Phytomonaa rubriaubalbicana Christo- 
pher and Edgerton, Jour. Agr. Res., it, 
1930, 2GG; Ifactcrium rubrtaubalbieana 
Buigwitz, Pliytopathogcnic Bacteria, 
I/cningmd, 1035, 105.) From L. rwbrr, 
red; sMbo/hiCQns, nearly white. 

Roils: Short with polar flagella. Cap- 
sules. Gram-negative. 

Gelatin: No liquefaction. 

Bacto-glucoso tigar colonics: Circular, 
glistening, viscid, milky gray to bufl- 
Margins translucent, entire. 

Broth : Turbid after 24 hours. PclJid® 
and a ropy sediment. 

Indole produced. 

Hydrogen sulfide produced. 

Ko gas from carbohydrates. 

Starch hydrolyzed. 

Optimum temperature 30®C. 

Optimum pll C 8 to 8 0. 

Source: Isolated many times from mot- 
tled stripe of sugar cane in Louisiana. 
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Habitat: Patboscmc on suf^r «nc, 
Johnson's grass and sorgJjuTO. 

45. Xanthomonas caonae (Rryan) 
comb. not’. (Hactemim cannac Hrjran, 
Jour. Agt 1921 , 152 , rbylonionas 

cannac Bergcy et at , Xfanual, lat wf , 
3923, ISS; HscwdomonaJ cannae Stapp, ift 
Sorauer, Jlartdb tl- Pflan*cnkrank , S, 
5 Aufl., 192S, 05 ) rrotn Gr conno. a 
reod; Ri. L. Canno, a generic name 
node : 0 5 to 0.7 Ij- 1 0 to 2 0 microns 
vrith 1 to 3 polar fligclla Cap- 
eules, Gram-ncRativc 
Gelatin: Siow liquefaction 
Agar streaks - Piliform, nhite, moist, 
with thin taaisinssnd graoul'vx centers 
Broth’ Tutbnl, heavy sediment 
Mvlh? Alkaline and clc-ars 
Nstnles are produced from nitrates 
Indole not produced 
Hydrogen sulfide produced 
Optimum temporature 35®C’ Maxi 
rauzh -10*0. AUnienum 6‘‘C 
Aerobic. 

Sovitcft*. Isolated from diseased canna 
leaves collected in Washington, D C 
and in Illinois. 

TtlaVilat; Causes disease m Canno 
indi'ca. 

4S. Xanthomoass 23n|iberl (Uyeda) 
comb, nov, (Uyeda, Cent f BaVtt , It 
Abt., 17,1907,383, Pscudowonos zingi- 
bcTi Bycda, Ilept. Imp Agr Exp Sto , 
Japan, No. 35, 1908, 114; BacIcriMm 
eingiberi A'akafa, see Elliott, Man Bart 
Plant Path., 2950, 2 (i 0 ,rh'jtomonaszin^- 
bert Mngrou, in llauduroy, etal , Diet i2 
Bact. Bath., Paris, 1937, 437 ) From L 
n’ngibens, ginger; M L Ztngiber, a 
generic name. 

Description from Stapp, in Soraucr, 


JZsQdb. d. PllanrenKnvnfc , S, 5 Aufl., 
192S, CS. 

Hods 0 5 to 1 1 by Q 75 to 1 8 microns. 
Non-inotilc at first, later a polar flagel- 
lum Grnnv-ncgative. 

Gelatin: Liquefaction 
Agar colonics*. White. 

Aliilc: Coagulation and peptonization of 
the casem. 

Nitrites arc produced from nitrates. 
Indole not formed 
Hydrogen sulfide is formed. 

No gas from glucose 
Optimum temperature 28®C. Ma\i- 
mmn 40*C- Minimum 6*C 
Source' Isolated from ginger plant 
showing a rot at the base of the sprouts 
Habitat Pathogenic on ginger, Zingi~ 
ber offtetnak. 

47. Xanthomonss conjact (Uyeda) 
comb nop {Psevdornoms conjae Uyeda, 
Bot Mag. Tokyo, S4, 1910, 182; 5oc. 
(mum conjflc Eihott, Man Bact. Plant 
Path , 1930, 121 , Phylnmanaa eonjnc 
Mflgrou, m llauduroy et al , Diet. d. 
Bact. Path , Pans, 1037 , 347.) Prom 
M L coiyac, the specific name of the 
plant which this species attacks 
Description from Eihott (loc cil.). 
Bods 0 75 to 10 by 15 microns. 
Motile nith 1 to 4 polar flagella Gram- 
posilivc 

Gelatin colonics Circular to irregular, 
light yellov 
Broth' f’ellicie formed. 

Milk. Coagulation 
Conjac Liquefied 
Nitrites produced from nitrates 
Indole produced. 
llydregoD sulfide produced 
Gas from glucose 
ravorablc temperature 
Habitat - Pathogenic on Amorphopfial- 
Ims ionjoc. 


Appendix I;* The folloiringorgaaisms placed in the genus Hieudanionos apparently 
belong In Xnnlhomonas Some may even be plant pathogens although they were 

• Prepared by Prof Ilobert S. Breed, New 5 ork State Experiment Station, Geneva, 
New York, July, 1943. 
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isolated from water, soil and Bimilar eourccs. Pigment is usually yellow and is not 
water-soluble. 

Key to yellow and other ehromogenic species in genus Pseudomonas. 

1. Colonies yellow. 

a. Gelatin liquefied. 

b. Nitrites produced from nitrates. 

c. Acid and gas produced from glucose. 

1. Pseudomonas fermenians. 
cc. Acid but no gas from glucose. 

2. Pseudomonas trifolii. 

3. Pseudomonas xanthe. 
ccc. Action on glucose not recorded. 

4. Pseudomonas eaudala. 
bb. Nitrites not produced from nitrates. 

c. Litmus milk acid or ferment lactose. 

6. Pseudomonas perlurida. 

6. Pseudomonas tridescens. 
cc. Litmus milk not coagulated. Yellow sediment. 

7. Pseudomonas tureosa. 
cco. Litmus milk slimy, alkaline. 

8. Pseudomonas oehraeea. 

an. No liquefaction of gelatin. 

b. Nitrites produced from nitrates. 

e. Litmus milk, slow coagulation. 

9. Pseudomonas eerevistae, 
cc. Litmus milk, acid but no digestion. 

10. Pseudomonas argula. 
ccc. No growth in litmus milk. 

11. Pseudomonas subereta. 
cccc. Action on litmus milk, not recorded. 

12. Pseudomonas pictorum. 
bb. Nitrites not produced from nitrates. 

c. Butter colored pellicle on litmus milk. 

13. Pseudomonas lacunogenes. 

cc. No surface pellicle. 

14. Pseudomonas segnis. 

2. Colonies on gelatin blue center surrounded by yellow zone with peripheral 

green zone, 
a. Gelatin liqucGed. 

b. Nitrites produced from nitrates. 

15. Pseudomonas lemonnieri. 

1. Pseudomonas fermentans von Wol- with rounded ends, occurring singly and 
zogen Kuhr. (von Wolzogen Kuhr, in pairs. Motile, with a single or occa- 
Cent. f. Bakt , II Abt., 1932, 228; sionally 2 or 3 polar flagella. Gram- 
Flavobactertum fermenians Bergcy ct al., negative. 

Manual, 4th ed , 1934, 155) From Gelatin colonies: Circular, grayish, 
Latin, fermento, to ferment. with rapid liquefaction. 

Rods : 0.4 to 0.6 by 1.7 to 3.4 microns. Gelatin stab : Liquefaction crateriform. 
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Agar colonies: Circular, eliglitly coo- 
vet, opaque, gray by reflected, and 
light-brown by transmitted light 
Agar slant : Gray, becoming yellowish 
Broth; Turbid with pellicle. 

Litmus milk: Acid. 

Potato; Gray to yellowish growth 
Indole is forroed 
Nitrites produced from nitrates 
Acid and visible gas from glucose, 
lactose and sucrose. 
AcetylmcUiylcarbinol is formed 
Ammonia is formed from peptone and 
asparagin. 

Ilydri^en aulflde is formed 
Starch la hydrolyzed 
Lipase Is formed. Catalase positive 
Aerobic, facultative 
Optimum temperature 37"C. 
Distinctive character Produces g-is in 
lactose fermentation tubes 
Source* Ten cultures from the larvae 
of a midge (CAiVoftcmus plumesus) and 
from filtered water. 

Habitat; Unknown. 

2. Pseudomooas trlfoUl Huss. (IIuss, 
Cent. {. Bakt,, 11 Abt , IS, ItW. 68; 
riaiobacUriarn {ri/o!ti Dcrgcy et »l , 
Manual, Istcd , 1923, 111 ) From Latm. 
tres three; fohum, leaf, M L 

TnfoUum, clover. 

Possible synonym Bacdlws annulaiui 
Wright. (Wright, Memoirs Nat. Acad. 
Sci., 7, 1S95, 443 ; Pseudomonas annviala 
Chester, Man, Dctcrm. Bact , lOOl, 315, 
riclationship to Bocilfus annvlalus Zitn- 
mermann uncertain. Die Bakt unscrer 
Trink- und Nuli«aascr, Clicmnit*, 11 
Beihc, 1B90, 30; / 7 alo^OI:(e^lKm annwfa- 
tum Bergoy et ai , Manual, Ist cd., 1923, 

no.) 

According to Mack (Cent, f- Bakt., II 
Abt.,S5, 1930,218) the followingorgimsm 
is to be regarded B3 identical with Pseuda- 
nonas trifdii: naciUus mesenlenevs 
aureus Winkler (Cent, f- Bakt , II Abt., 
3, 1890, 577) regarded by Burn (Cent- f. 
Bakt., If Abt., /0. 1902,756) and DOgRcli 
(Cent. f. Bakt., 11 Abt., If, 1901, 602) 


as identical with the organism which 
DOggeli (loc. ejl.) names Baclenum 
Aerbteofa aurcum. The organism studied 
as jPacfeTimn herhicola by Hottig (Cent, 
f. Bakt., ir Abt., 54, 1931, 231) is not 
regarded as identical with the Burri and 
DO^eli organism by Mack. Beijermck 
(Cent. {. Bakt., II Abt., IS, 1905, 266) 
states that Bacillvs ^er5icefa of Burri 
and Du^cli is identical with his Bacillus 
angtomerans (Botao. Ztg., ISSS, 749) 
If so, this binomial has priority. 

Bods. 0 5 to 0 7 by 0 75 to 2 0 microns, 
occurring singly, in pairs and in chains. 
Mottle, possessioga single poiar flagellum. 
Cram -negative . 

Gelatin colonies; CJonvex, smooth, 
moist, glisteniDg, grayish-yellow. 

Gelatin stab' Napiform liquefaetion 

Agar colouics Small, circular, grayish, 
becoming brownish-yellow 

Agar slant . Vellonisb, becoming brows- 
leh-ycUow streak, lacerate oiargln. 

Broth* Turbid, with grayish-yellow 
pclltcic and sediment. 

Litmus milk : Slowly coagulated; aika- 
line; With yellow ring. 

Potato : Thick, yellowish, flat, smootb, 
glistening 

Hydrogen sulGdc produced 

Indole is formed 

Acid from glucose, sucrose, xylose, 
nrabmosc, and mannitol. No acid from 
lactose. 

Nitntes produced from nitrates. 

Cultures have an agreeable odor. 

Volutin formed. 

AcrobiCt facultative. 

Optimum temperature 33* to 35*C. 

Source Isolated from clover hay. 

Habitat CvidcntlyBCommonorRanisia 
OB the leaves of plants. 

3. pseudomonas xanthe Zettnow. 
(Zettnow, Cent- f. Bakt., I Abt., Orig , 
77, 1915, 220; Flarolaeiertum zetlnoieti 
Betgey ct al , Manml, Ist ed., 1923, 
117, Ffaroliactrrium ronthium (sie) Bcr- 
gey et al., Manaal, 3rd cd., 1930, 145.) 
From Cr. xonfAw, yellow. 
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Rods : 0.5 to 0.0 by 0 4 to 1.4 microns. 
Motile, possessing a single or occasionally 
tn-o or more very long (20 microns) polar 
flagella. Gram-negatjve. 

Gelatin colonics: Circular, j'cHow, 
granular. 

Gelatin stab: Pale-yellow surface 
growth. Brownish yellow undersurface 
colonies. Saccate liquefaction. 

Agar slant: Dark yellow, glistening, 
with dark yellow sediment In water of 
condensation. Pigment not w.atcr-sol. 
ublc. 

Broth: Turhid. 

Litmus milk. Slightb’ acid. Litmus 
reduced. 

Potato: Grayish yellow to brownish 
growth. 

Indole formed. 

Wtrites aro produced from nitrates. 

Acid formed in glucose. 

Starch hydrolyzed. 

Blood scrum not liqucCcd. 

Aerobic, facultative 

Optimum temperature 30^C. 

Source. Air contamination. 

4. Pseudomonas caudate (IVrigbt) 
Conn. (Bacillua caudaius Wright, 
Memoirs Nat. Acad Sci., 7, IS95, 444; 
Bacterium caxidatus Chester, Annual 
Rept. Del CoJ. Agr Evp Sta , if. JS97, 
107, Conn, Jour Agr Res , tO, 1919, 313; 
Flaiobacleniim caudatum Bcrgey cl ol , 
Manual, Jst cd , 1923, 109) From 
I.at)n, cauda, tail 

Rods. Long, granular, 8londcr,occurring 
singly, in pairs and in clwins Appear 
like cocci in old cultures Motile, pos- 
sessinga polar flagellum (Conn). Gram- 
negative. 

Gelatin colonies: Vcllow, translucent, 
smooth, undulate. 

Gelatin stab: Villous growth in stab. 
Cratcriform liquefaction 

Agar slant: Yellow to orange, glisten- 
ing, translucent, slightly spreading 
May lose power to form pigment. 

Broth : Turbid, with yellow sediment. 

Litmus milk: Uncluangcd. 

PoUato: Dark j’cllow, raised, rough, 
spreading. 


Indole not formed. 

Nitrites and ammonia produced from 
nitrates. 

Ammonia produced from peptone. 

Starch is digested. 

Aerobic, facultative. 

Optimum temperature 25‘'C. 

Habitat; Water. 

5. Pseudomonas perlurlda Kellertnan 
et al. (Kellerman, McBeth, Scales and 
Smith, Cent. [. Bakt., II Abt., Sif, 1913, 
616; also McBeth, Soil Sci., 1, 1910, 472; 
Cellulomonas pcrlvrida Bergey et ah, 
Manual, 1st ed., 1923, 163.) 

Rods; 0 4 by 1,0 micron. Motile with 
one to three polar flagella. Gram- 
negative. 

Gelatin stab: Liquefaction- 

Agar slant : Afoderote, flat, faint yellow 
growth. , 

Broth: Turbid in 6 days. 

Litmus milk: Acid. Pcptoniration 
after 10 days. 

Potato: Scant yellow growth with 
bleaching along lino of growth. 

Indole not formed. 

Nitrites not produced from nitrates. 

Ammonia is produced. 

Acid from glucose, maltose, lactose, 
sucrose, starch, glycerol and mannitol. 

Aerobic, facultative. 

Optimum temperature 20®C. 

Source: Soil from Virginm, Louisiana 
and Missouri. 

Habitat : Soil. 

5a. Pseudomonas perlurida var. nV' 
giniana Kellerman ct al. (fee. cit.). 
Docs not grow on potato and liquefies 
gelatin rapidly. 

Source : Soil from Virginia. 

6, Pseudomonas Irldescens Stanicr. 
(Jour.B.aet , 19I1,M2.) PromUtin. 
iridescent. 

Rods: 0 2 fo 0 3 by 1.5 to 7.0 micran-V 
a%-crage length 5 0 to 0.0 microns, occur- 
ring singly. Kon-motile. Gram-negs* 
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Sea walergelat in atab : Filiform growth. 
Liquefaction by some strains. 

Sea n-ater agar colonics ; Concave, 2 to 
3 mm in diameter, smooth, glistening, 
translucent, pale yellow, edge irregular. 
After 2 to 3 days a marked iritlesccncc 
Later colonics tough, opaque, bright 
yellow, sunken central portion uithtrans- 
j ''''rtnficry. 

• pale 

yellow, iridescent, outj..-.. 

Seawater broth; Turbid. light yellow, 
granular pclHelc. 

Indole not formed. 

Kilrilcs not produced from nitrates 

Hydrogen Hulfide not produced 

Catalase positive. 

Urca.«c negative. 

Acid from jcyloto, gluco»c, p-ahetost, 
ivetose, ttwltosc, sucrose and coHubiosc 
Ko acid from arabtfwsc. Sl.arch and 
cclluloie are attacked 

Aerobic, 

Optimum temperature 23*C Mim* 
Btum 5*C. 30*C. 

Salt range : 0-25 to 0 0 per cent Opti- 
mum l.Oto-f 0 per cent. 

Source: Sea water 

HftbUftti Common along the const of 
the North Pacific. 

7- Pseudomonas lurcosa fZimmcr- 
rannn) Migula. (/Toci/lus furcoja Zim- 
raermnnn, Ilakt. un'crer TrmW. »md 
Nutiwft««er, Clicmnitr, f. 32, 

d.llnkt f, !!¥»). 93*. /tom 
toftfriurn furrosow Hrrg'’y rt nl . Man 
U'l, l*l e<!., 1523. Jll ) Fr"”' 'f L 
turcoii, tutquoiso 

Hwh : 0 5 lij- I 05 to I microns, or 
purring singly. A short poUr ft-igeHurn 
(MiguU). Gram-ncpntjve 

r.cl%t{t\ colnnip*- FmiU. IratHlurrnt, 
yellow, 

(ifUtin stall f-'moH. jcll-iw. enn^e* 
suTlsce grnivtli, »>Uh slight browm^h 
tint. JJqtwraciion, with cn3i*li to 
trs*-r.!«), fnt.jr in IiquettM 

Arir shnt. Abun'bnt. ahsterirg, 
grt»-f>Uh to suUur ytlliw rtfroV. 


Broth: Slightly turbid with yellow 
ficditncnt. 

Litmits milk; Ko coagulation. Yellow 
Ecdroicnt. 

Potato: Clc.ar chromium yellow growth 
over entire surface. 

Indole is not formed. 

Kitnica not produced from nitrates. 

Acid from glucose. Slight action on 
sverase 

Acrobie, facull.ntivc. 

Optimum temperature 50'’C. 

Source Lsobted by TalarofT from a 
well in Dorpat (Die Dorpalen Wasscr- 
bakterien, Inaug. Diss., ISDl, i2. No. 21). 

Ilabilat Water, scawater- 

6 Pseudomonas othracea (Zicimcr- 
n»nn) Chester. (Vactllut ochraceus 
Zimnicmanii, fhvkt. unsercr Trink- and 
Nuttuisicr, Chemnite, J, J690, COj 
ChesJer, Dctcrmiaative Bacteriology, 
IP01,310; Flatobaclcffxitnochraeeum Her- 
gey ct nl , M.anual, 1st cJ , 1223, 110; 
CAromoboctcrium ocAro«t/»n Topicy and 
Wilson. Princ Bacl end Immun., f, 
1931. 4<13 ) Prom Ghck, ocAroc, pale 
yellow. 

Bods 0 7 to 0 S by 1 2 to 4 5 micronf, 
oeeurring >n pairs and longer chains. 
Slow unduKtory motion (Zimmcrnuinn). 
Pohr Hscclia (f-ehmann ami Scunvinn, 
Ihki DkSR , I AiiR .f. KW.255) Gram* 
nrgit»»e 

tJclaUw colonies Pal'* yellow togohlcn, 
oehreycHow.clightJy »i«fd, rutbrligJitly 
fnnecd itwCRin, gramihr 

t^latm stab Vcflo«i«h to yellow-gray 
surfaec jtninlh Infunddmlif.irra hque- 
farlMw Pale jrJJou to ochre ycUnw 
sediment 

.^r»r c*»!oni<s Tlun, Cat, jctfowi*h, 
strasith 

Apar »Nftf Thin. yclhraish-gTsy to 

ochrsee*»Ui growth 

Bit.«fi Fl rl.tJy tutlad, with paV jcf. 
Ijw »<*.hn5ent 

litmus trilL. .'tfc-l.nra li'-ee-’^.c* ilir.yj 
aUabre. 

Po'stn 'Ofl-rr yelJjw itresV 

IroS-de j« ffirraed. 
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Nitrites not produced from mtratca. 

Hydrogen aulfide is formed. 

Aerobic, facultative. 

Optimum temperature 35“C. 

Source: Chemnitz tap water. 

Habitat : Water. 

9. Pseudomonas cerevlslae Fuhr* 
mann. (Fuhnnann, Cent. f. Dakt., II 
Abt., 16, 1906, 309; Flatohacterium 
cerevisiae Bergcy ct al., Manual, 1st cd., 
1923, 111.) From Latin, ctrevnia, beer. 

Rods: Straight and slightly curved, 
0.6 by 1.5 to 2.0 microns, occurring singly 
and in chains. Motile, possessing tuft, 
four to si.Y polar flagella. Gram-negat/ve. 

Gelatin colonics: Circular, white, 
slightly contoured, becoming brownish- 
yellow. 

Gelatin stab: Slight yellowish growth 
in stab. No liquefaction. 

Agar colonies: Thin, spreading, con- 
toured. 

Agar slant : Moist, glistening, thin, pale 
yellow, spreading, contoured. 

Litmus milk* Slow coagulation. 

Potato: Yellowish-brown, spreading 
growth. 

Indole not formed. 

Nitrites produced from nitrates. 

No gas from glucose. 

Aerobic, facultative. 

Optimum temperature 30*C 

Source : Isolated from beer. 

Habitat : Unknown. 

10. Pseudomonas arguta McBetb. 
(McBeth, Soil Science, /, 1916, 465; 
Cellulomonas arguala (sic) Bergey ctoL, 
Manual, Ist ed , 1923, 164.) From Latin, 
arguo, to show. 

Rods : 0.3 by 0 8 micron, hlotile with 
one or two polar flagella. Gram-negative. 

Gelatin stab : Moderate, yellowish 
growth. No liquefaction in 30 days. 

Agar colonies: Circular, slightly con- 
vex, soft, grayish-white, granular, entire. 

Agar slant: Scant, grayish-nrhite 
growth. 

Potato agar slant: Moderate, yellow- 
ish, glistening. 


Broth: Turbid. 

Ammonia cellulose agar: Enzymatic 
zone 2 to 3 mm in 30 days. 

Filter paper broth: Paper is reduced 
to loose flocculent mass which disinte- 
grates very readily on slight agitation. 
More rapid decomposition when the 
broth contains ammonium sulfate, po- 
tassium nitrate, peptone or casein as 
sources of nitrogen. 

Litmus milk: Acid, not digested. 

Potato: No growth. 

Indole not formed. 

Nitrites produced from nitrates. 

Ammonia not produced. 

Acid from glucose, maltose, hetose, 
starch. No acid from glycerol, manni- 
tol or sucrose. 

Aerobic, facultative. 

Optimum temperature 20*C. 

Source: Isolated twice from California 
soils. 

Habitat; Soil. 

11. Pseudomonas subereta McBeth 
and Scales. (McBeth and Scales, Bur. 
Plant Industry, U. S. Dept. Agr., BuJ. 
2C0, 1913, 37; Cellulomontu tubcrela 
Bergcy ct al , Manual, Ist ed., 1923, IM.) 
From Latin, suh, under, imperfect; erela 
chalk. 

Rods; 0 3 by 1.4 microns. Motile with 
one to five polar flagella. Gram-negative. 

Gelatin stab : Filiform growth, no lique- 
faction. 

Cellulose agar; No surface growth. 
Moderate, generally faint yellow growth 
in medium, area of growth sunken. 

Agar slant: Glistening, smooth, moist, 
vitreous to faint yellow. 

Starch agar : Enz jinatic zone 2 to 4 mm. 

Broth : No growth. 

Litmus milk : No growth. 

Potato : Growth scanty, concave due to 
slight liquefaction, white to fiunt yellow. 
Bleached around growth. 

Indole not formed. 

Trace of nitrites produced from ni- 
trates. 

Ammonia not produced. 

Acid from glucose, lactose, maltose, 
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Blicrose and starcli. No aejd from glyc- 
erol dr mannitol 
Aerobie, facultative 
Optimum temperature 20*C 
Habitat: Soil. 

12. Pseudomonas pictorum Gray 
and Thornton. (Gray and Thornton, 
Cent. f. Bakt . II Abt , W, 1028, 80, 
Achromobact&r pictorum Bergcy et a! , 
Manual, 3rd cel, 1930, 217 ) From 
Latin, picli, the Picts of Eastern Scot- 
land. 

Rods: O.S to 0.8 by 1 5 to 50 microns 
Motile usually with a single polar ffc^cel- 
lum. Gram-negative 
Gelatin colonics Circular, greenish- 
yellow, convex, smooth, ghstenin?, en- 
tire. 

Gelatin stab: No liquefaction 
Agar colonies : Circular, yellow, convex, 
smooth, glistening, entire 
Agar slant' Filiform, yellow, convex, 
smooth, glistening, entire 
Pmths Turbid. 

Nitrites produced from nitmtes 
Starch not hydrolyzed 
Acid from glucose and nwltosc 
Attacks phenol. 

Aerobic, facultative. 

Optimum temperature 25*C 
Source: One culture from sod 
Habitat: Soil 

13, Pseudomonas lacunogenes Cor- 
cslinc. (Jo„r B.xct . IB, 1933. -147 ) 
Prom lAtin factino, dimple and ffcncro. 
to produce. 

Short rods . 0.2 to 0 3 by 1 0 <•> I 2 
microns, with pointed ends, occurring 
singly or in pairs Motile with a single 
jvilar nagclliim from 2 to J5 mirmns in 
lengtli nmm-noKntixa' 

I’iaiti gelatin slab No grtiwfh 
Nutrient gelatin stab Growth liromn- 
ifh-ycl!ow, Inlf-ivay <Iown st.ab, heavier 
at fUffacn. N’o liquefaction 

Nutrient nrar roloide* Small, jcllow , 
rurfarc of the ngar pitted or dunpfed 
^fter 5 <Lays rolomes 5 to 7 mm tn diara- 


eter, orange-yellow, slightly raised, sur- 
rounded by a depression. 

Nutrient agar slant: Growth heavy, 
light ora-Rge-yellow, consistency of warm 
butter, edge entire, slightly raised 
Shallow depression formed on each side 
of streak. Agar softened beneath growth. 

Nutrient broth- Turbid in 48 hours. 
Light oraage-ycllow pellicle ; considerable 
VISCOUS sediment. 

Lttmus milk - Alkaline; butter-colored 
pclhcle. Reduction m bottom of tube 
after !0 days. No curd. No digestion 
Potato Growth moderate, orange-yel- 
low, smooth No darkening 
Indole not formed. 

Nitrites cot produced from nitrates. 
Starch agar plates not hydrolyzed. 
Utilizes arabinose, galaclosc, lactose, 
froctosc, maltose, inclczilose, raffinose, 
starch, -sylosc, glucose, mannoso, su- 
crose, pectin, rhamnosc, salicm nnd 
dcxfnn No growth in duJcilol, eryfhrl- 
tol, glycerol, sorbito!, mannitol or inulln. 
Limits of pH ; 5 4 to 10 0 
Temperature relations Optimum 28*C. 
Good groxt th at 25*C. Moderate growth 
at 20* ond at 37*C No growth at 10* 
Andflt42*C 
Facultative anaerolie. 

Distinctive characters. Softens agar; 
ronsidcrablc change in viscosity of agar 
due to this digestion; utilization of 
ammonium eulfate ns nitrogen source 
Source' Three cullurca isolated from 
an cxpenmental trickling filter receiving 
rrenmerj' w.aatc8. 

Habitat Probably widely distributed 
in nature. 

14 Pseudomoass segals Goreshne 
(Jour Ract . SB, 1933, 452 ) From Ijitin 
trffne, noti-cnergctic 
Short hmH 0 2 to 0 3 by 1 0 to 1 2 mi- 
crons, with pointed ends, occurring singly 
or m pair^ ^^o(lle with n single fwLar 
ftogelluni Cmm.org'ifixc 
Wain gclilin stab; No gmwth. 

Nutrient gchtin stab: Growth 
lialf-way clown *!ab, l)o«t nl surface 
No liquefaction. 
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Nutrient agar colonies: Very small, 
light yellow; surface pitted. After 6 
days colonies 5 mm in diameter. 

Nutrient agar slant: Growth heavy, 
orange-yellow, consistency of warm but- 
ter; edge entire, slightly raised; slight 
depression formed on each side of growth. 
Agar softened beneath growth. 

Nutrient broth: Turbid in 4S hours. 
No pellicle or surface growth. Moderate 
amount of sediment. Old cultures with a 
yellow ring at surface and occasionally a 
loose membrane. 

Litmus milk: Slightly alkaline after 10 
days. No reduction. No surface growth. 

Potato* Scant yellow-orange growth. 
No darkening. 

Indole not formed. 

Nitrites not produced from nitrates. 

No JliS produced. 

Starch not hydrolyzed. 

UtilUes arabmose, glucose, galactose, 
lactose, fructose, maltose, mannose, 
vyloso, sucrose, mclczitosc and ralTmosc. 

Limits of pH; 5 8 to 0.0. 

Temperature relations : Optimum 28*C. 
Good growth at 25*C. Moderate growth 
at 20* and at 37*C. No growth at 10* 
and at 42®C 

Facultative anaerobe. 

Distinctive characters: Softens agar; 
considerable change in viscosity of agar 
due to this digestion. 

Source* Isolated from an experimental 
trickling filter receiving creamery wastes. 

Habitat: Probably widely distributed 
in nature. 

15. Pseudomonas lemonnieri fLasscur) 
comb nov (Bacillus lemonniert Lasscur, 
Compt. rend Soc Biol. Paris, ^4, 1913, 
47; Bui. de la Soc. des Sci. de Nancy, 
1924; Flavobactcrium lasseuri Bergey et 
al.. Manual, 3rd cd , 1930, 144.) Named 
for Prof. G. le Moonier, a French 
scientist. 

Rods 0 5 to 0 7 by 1 0 to 2.0 microns, 
occurring singly and in pairs. Motile 


with a single polar flagellum. Gram- 
negative. 

Gelatin colonies (glucose): Circular 
with blue center, a granular, yellow zone 
and a peripheral blue zone. Rapid 
liquefaction with blue crystals. 

Gelatin stab: Liquefied. 

Agar colonies: Circular, yellowish, 
lobatc margin. 

Agar slant: Yellowish streak, smooth, 
glistening. 

Broth: Turbid with thin pellicle. 

Litmus milk; After 48 hours the sur- 
face of the milk becomes yellow to cream 
color turning blue. A soft coagulum is 
formed. 

Potato; Raised growth, Prussian blue 
in color, with variations. 

Indole is not formed 

Nitrites produced from nitrates. 

Aerobic, facultative. 

Optimum tempemture 22* to 25*C. 
Habitat; Water, 

Appendix 11:* The following inade- 
quately described species may belong 
to the genus Xanlkomonas. 

Bacterium eitri dcUciosae Pasaalacqua. 
(Rev. Pat. Vcg., B4, 1934, 27.) Isobted 
from Citrus sp. 

Bacterium malvacearum var. barhadense 
Evelyn. (Ann. Rept. Agric. Barbados 
for 192G-27, 1928, 15.) Isolated from 
cotton. 

Pseudomonas amaranti (8ic)Smitb. (P- 
S. Dept. Agr., Div. Vcg. Phys. and 
Bul!.,«, 1901, 153; Bacterium amaranlh 
Smith, Bact. in Relation to Plant Dis » 
^ 1914, 148; Phytomonas amaranlh 

Beigey et al., Manual, Ist ed., 1923, 156 ) 
Isolated from diseased amaranthus- 
Growth in culture similar to XantfiO' 
tnonas campestris and Xantbomonas bya 
anlkt. 

Pseudomonas alutaeea Migula. ( 
eigelber Bacillus, Tataroff, Die Dorpater 
Wasserbakterien, Inaug. Diss., Dorp^ > 


• Prepared by Prof. Robert S. Breed, New York State Experiment Station, Geneva, 
New York, July, 1043. 
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189!, 61 ; Mjgula, Syst. d. Bakt., S, 1900, 
936 ) Isolated from water. 

Pseudomonas graveolans Migula {Ba- 
cillus aquahlis graveolens Tataroff, Die 
Dorpater Wasserbakterien, Inaug Djss . 
Dorpat, 1S9I, 48-. UiQuh, Syst. d. Bakt., 
^ 1900, 931.) Isolated from water 
Not Pseudomonas groveolens Levine and 
Anderson (Jour. Bact., SS, 1932 , 243) 
isolated from musty eggs, and by Olsen 


and Hammer (loiro Slate Coll. Jour Sci 
S, 1931, 125) from millt, ’ 

Ptetidomonas rcsinacea Jlieula 
Warsfarbener BaaUu!, TalaroEF, Die 
Dorpaler Wasserbakterien, Inaug. Dias. 
Dorpat, 1S9I, Gl;MiguIa, Syst. d Bakt ' 
*,1900, 935 ) Isolated from aater 

X<cnUim,:ma, laratac, Niedethauscr 
{Phytopath., M, I 9 J 3 , 55 ,) 
emio on Itussian dandelion (Tcraxaaim 
kol-sagks) 


0 ml. 
78 ml. 
172 ml. 


Oertu, lit. Melhanomonas Ma-Jenun • 

The type species is d/eHaaoisonna (Ssbason) Orla Jensen 

Abt., W, 1309, 311 ) From mctliaoc 
onotk rods; 0 5 to 0 8 by 2 0 to 3 0 mi. CH« 

®ron8, motile in young cultures by means CO« . . 

® a Singly fbgelium In older cultures O* 
nearly ephcricnl, Can be cultivated to 
Mrf coaposed of one part CII« In addition, 21 ml. CO* w a# dissoh*ed 

« Wo parts air on washed agar contain- in the liquid. 

inorganic salts The Presumably widely disirib- 

B owiti IS jBtfabranous uted in soil. 

^ ^ Genus I y ketlobatitt Detjetinek \ 

i I (Proc Kod Akad v. Wcteoscliapp , Amstcrdain, f, 1900, 495.) 

aceti first appeared (KraPs Sammlung v. Mikroorg., Prague ISOS 4) 
J ®y'^nyin of Bocleriwm o«ti Hansen. Beijermefc (foe. e«f ) mentions Aeeloba'eter 
VtU '"^‘footnote of a bter paper The penus name Aectobaeler wan aecented bv 
uarmann l^,heff Hot Ccnlralbl . Ong , i9, 1905, vS) nnd others From Latin 
etum, vincl-af, baclrum, rod 

^ynonymd Whtna KOtzing, Algae aquso dulels. etc., lltli decade, 1837* Vwo. 

:^ThomJgon,Ann d Chem u Pharmacic.M. 1852, g9; yt/mbma L'acgdi, Rerjobt* 

twr die Vfiliandhngcn dcr hot Section <lcr 33 Vcrsammlung deutgeher N’atur 

^^fhor. unf Aretcr Bot Zfg , 1857,7C0, Bortcriww fsanzi. N, Cioro. Iwt. ital. IS7C 

*^'5 Torula Sn-cardn. Atti Sor Ven Trent . ff, 1878, 315; Ilae!enop*{s (in partlTren ‘ 
Atti Arcftcl Fiaio-Medico.Slat«stiVft Milano, Scr 4, S. 1SS.7. 103; Micrococeut 
•*®8«J.Jour. Mtcr.'g , 10, ISbO,//an/fu»Sfhn>ctcr,Ko'pt*Rarornnorft von Schlegien 
161 Term obsclerium Zeidfer, Cent f Bakt , 11 Abt , *, IS^S. 733. Aerfobar 
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Icrium Ludwig, in abstract of Hoyer’s Inaug. Diss., Cent. f. Bakt , II Abt., 4. 1S9S, 
SG7; Acetimonas Orla-Jensen, Cent. f. Bakt., II Abt., SS, 1909, 312. 

In addition, the sub-gcncnc names Euacelobaclcr and AcctogluconohacUr have 
been proposed by Asai, Jour Agr. Soc. Japan, It, 1935, 502, The genus Gluconobacter 
and the sub-genera Eugluconobactcr and Gluconoacclobaclcr Asai (loc. cil.) may be 
synonyms in whole or in part. 

Individual cells ellipsoidal to Jong and rod*s!iaped, occurring singly, in pairs, or 
in short or long chains. Motile with polar flagella, or non*motilc. Involution forms 
may be spherical, elongated, fliamcnious, club-shaped, swollen, curved or even 
branched. Young cells Gram-negative; old cells often Gram-variable. Obligate 
aerobes; as a rule strongly catalase positive, sometimes weakly so. Ovidize various 
organic compounds to organic acids and other oxidation products which may undergo 
further oxidation. Common oxidation products include acetic acid from ethyl alcohol, 
gluconic and sometimes kctogluconicacid from glucose, dihydroxyacctonc from gly- 
cerol, sorbose from sorbitol, etc Nutritional requirements vary from simple to com- 
plex. Development generally best in yeast infusion or yeast autolysate media with 
added ethyl alcohol or other oxtdizable substrate. Optimum temperature variable 
with the species Widely distributed in nature where they arc particularly abun- 
dant in plant materials undergoing alcoholic fermentation ; of importance to man for 
their role in the completion of the carbon cycle and for the production of vinegar. 

The type species is Acctobactcr accli (KUlzing) Beijerinck. 


Key (0 species of genus Acetobactcr. 

I. Oxidize acetic acid to carbon dioxide and water. • 

A. Capable of utilizing ammonium salts as a sole source of nitrogen (Hoyer s 
solution) • 

1. Acclohaeter aeeti. 

B Do not utilize ammonium salts os a sole source of nitrogen.* 

1. Forms a thick, zooglocal, cellulose membrane on the surface of liquid 

media 

2. Acetobacter xylinum. 

2. Do not form a thick, zoogloeal membrane on the surface of h'qui 

media. 

3. Acetobacter rancens. 

3a. Acetobacter pasteurtanum. 

3b- Acet(A)acter kuetzingianum. 

II. Do not oxidize acetic acid. 

A. Form pigments in glucose media. , 

1. Dark brown to blackish pigment. 

4. Acetobacter inelanogenum. 


2. Fink to rose pigment. 

5. Acetobacter roseum. 


B. Do not form pigments. 

1. Optimum temperature 30® to 35®C. 

6. Acetobacter suboxydans. 

2. Optimum temperature 20® to 25®C. 

7. Acetobacter oxydans. 

* It is not known with certainty whether Acetobacter pasteurtanum and Acetobacle 
kuetzingianum are capable of using inorganic nitrogen as a sole source 
for growth. However, since these tw’o species arc among those first described > 
advisable to retain them for the present. See Acetobacter rancens Beijerinck. 
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1. Acelobaetcr #ctU (IvQliinR) 
ineV. (l/Ir/na offit KQi*inR, Atpic 
tlnlris etc, UtU derails-. Kff, 
Mj/corlernn oeeh Thowpvin. Ann «l 
(riicm. «. rirttmacic, W, f'm- 

hinrt acfti N’af^fli, IVneht tt\x‘r «h** 
VprliAfulltnKcn <!or l>ol. Scclum \\t‘t Xl 
Vi'rvinimlunR driif •flier N'iiurfyr«chfT 
uifl Afttrr. Hot. 7.fc . 1W7. jTjO, Bcf- 
Ifritim offji t/inzi, N Gtorn bnt »».■»! 
IS7C, ITT; Tornla aerh t\Arrarti>. Atti 
H(*f Ven. Trent., 5, jv7s, ai.'/. /toftfr«f>p- 
»»« Ofrlj TreNn^an, .^tti tlclU Vera'lnmi 
1 t'*if>-Moil\m-Slntt«\iea in Milano, N*r 
I, S, KIT; .Viffnf'^fcw' aerti 
JfMir. Micros , Jt), /Ifinflii* of<ti 

Sflinjetcf, Kryptiomen I’lnm aon >fWe 
fien, 5, 1, If, I, /tariUiii offtir'i* 

JlHsce. JJif MiVmnnr>ni*w< n, IVn/*. .11 1. 
Hfl}pri«rV., Jaanimlnns v M»kn» 
ore, I’rasnr, jvns, 7, UnjpnnfV. JV-f 
Knn, .Wa'l. V. Wf1rn«cl) , AinHicritan 
ft 4'17; /JflcJrriMfn ^on»f»itrtn*»»a 

Clie»lfr, Mnfi. J)< term Hart . • 

From Ijitfn aftturx, vinepf 
llrt-l* ; 0 -1 to 0 S by I 0 to 2 0 numma. 
«><'rurtins rlnaly nnd tn b'nj? cltsm*. fr**- 
zpiently »l«n«inRtafKr rlub fomu 

t^taln yfll'iH «it!i i<vlnio Mlutrin Mo 
tility vaflalilc Motile <vlli f.>«*f** a 
» iTij;lr tir.lat flaeplliitn <Vattelin. Jour 
Hart, ic, Itin. ,T»JI Fom.i tare*. 
»l>inv rnIr.Mr* o« t«-rr p- latm ronlairii’p 
10 *-fnt »nct>i*p 

Fonn* »Simv |«rllif Ir o'l I'm J B'ni a ••r 
nug nr tult>ii!it> -BitUiit 
.Veil (ni*n tUiria»p. Pit.al nJnN'l 
?->J ftlo.U,! an \ pl)r..l Aoafj I 

ffUi'liM/', palaf’i'O' tW***" 

* f.*' •* 

•'afrb. pUf^rr, trobn. r ri 1 xt 

• ► Vj-xJ »-nxl 1 ». 

f.aa- >M. .5 I a'/*a5 

A-'v,!, nir-..,».r«, I>r A -it.'b I* 
»f-f . t. HT) 



' 'x*. n . t f.’p.VsU x» I* ."'r-* • ’5 

*’ » '• t. x'* , 1 ) I . t'/ «' ’fx' 


cm kv!U fta ft m!e rourre of nilrrcm 
(lIo>cr, laauR. Di*< , I,cififn, 
Iteijrtinck, Cent f Bakt , 11 .\lit , 4, 
lA'Vx, 215i; RTuntli tinJ omLatia-c actirjly 
in Mvictatinn null fcrmentirs yfnats 
(Vaiiphn, Jour. Hact , IPV, JtfiO) 
Optimum temperature .WC Crontb 
oeeuni laetneen I0*an»i'l2“C 
Uabit.at; Vinepar; poumpr fruUa, tepe- 
(.abld ami Iwvenigpx. 

2 Acetabicter xyltnum (Hmun) Hoi- 
lanij (JiticitTxun xiilinun Itronn, Jour 
ciiem Sae . I/iri'Jon. i'’, J<V.. ^^ 0 ; 
HuUanfl, Jour Haet . S, J03). 2!C; Ha- 
fillui z'jfinut Ifolhnff, tliJ , 221 ) 
I'mm Gr r*Iinut, wn'wjen (in ra-fermcc 
to tlio ce|i(ii<«p in tlie membrafi") 

alif»tu 2 fnicnna Ions, ureurnfR 
rmsly an<i m cl.ain* Tim fell* baae n 
elimv emrlnpo wliieb puc^ llm felJDji>«e 
rrartion 

\ film form! on Ibe rurftfe of tirjunlx. 
Tina film Iweiimrs r.artihccnout »n'l fallii 
to tlm Tjo« r.»<5'«nl film fomi« 

on all li(|Ui>{ mr<l>a in «t.ifli prouth 
offuf*, tl.e nature of tl.e mrifuiri tfiflu* 
rne«« tl.e «l.jrlne«xof (be film ttl.irli ir-ty 

»am from 1 to C'O ruiUineter* 

X raa pa'tern «tu'!tni rua<3e by Jvlu'U' 
a»i,e, ti.ai’ijwtirr aftil f*.i{r3 (IV’Ml’t 
If ft I .\m! prt JVxh., I'll. Jn-t 2 . ?U) 
an I I'V ne<J (trtn Joiir 

llr.-arrb, n. I'nj )Tui Laxr i'. ,»ft tUxt 
tl" «vnt.l in il r rr-il r»rf« 

/ <-.t In* .l//f ’ ifj/r ra n I tra’i 

0x1 fti*!. rot*.^ frMul .xe 

\r-l (!<»''•. t'ur.xM-, rr'.xl alro’ . J, 

j.'ot'xl al-o‘ r.t a'.! I'txr’xt No sei ! ffo-a 

,t,' .'«XX»', (r-l'l'TW. I-.-.lU.O', 

t — ‘Mxr,,*.-x»Tia.i*xT* .r-*'?,al 
>:»v‘ it 

• Ml ►b ' 1 . a-xl .'r.'-l. e-x—i. 
lr» \ ar^-vlb' l •< lUr.-V.p. t» ^ 

.I'x 1 *. £ 1 5 . i‘ 'X. ii:> 

.te-’ - 

J».- --nar la . J.... 

r* l‘ /•». iMt' I .x-'.-at C 


II ■ • 
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Habitat : Vinegar; souring fruits, vege- 
tables and beverages. 

3. Acetobacter rancens Beijerinek. 
(Bacterium raneens Beijerinek, Cent. f. 
Bakt., II Abt., 4, 189S, 2!1; Beijerinek, 
Krai’s SammUing v. Microorg., Prague, 
1898, 4.) From L. rancenj, being rancid 

Beijerinek (loe. ci't.) in a footnote 
stated that “two of the many varieties of 
li, raneens have been described by Hen- 
neberg under the names of D. oxydana 
and B. nettoaum. Hansen erroneously 
called this species B aetti as did Brown. 
Neither Hansen nor Brown knew B. 
aceli Pasteur." No further morphologi- 
cal description is given. 

The following description is taken in 
part from a study of a culture of Aeeto- 
bacter rancena received from ICluyver 
(Vaughn). 

Bods with the usual morphologic.il ap- 
pearance of cultures of acetic acid 
bacteria Oram negative Motility 
variable. Motile cells possess a single 
polar flagellum (Vauglin, Jour "Bact., 
4$, 1043, 394). Involution forms com- 
monly appc.ar as filaments and enlarged 
cells. 

Wort agar slant: Growtli abumbnt, 
butyrous, pale-bufT in color in one week. 

Yeast infusion, glucose, calcium 
carbonate slant: Growth abundant, bu- 
tyrous and cream-colored in one week. 

Witli pctri dish cultures well isolated 
colonics arc large, smooth and butyrous 
on either medium. 

Broth cultures containing peptone or 
yeast infusion form a mucilaginous, slimy 
pellicle. Beijerinek (foe. cif.) called 
this polysaccharide pellicle, cellulosc-Iiko 
and intimated th.at the mucilaginous 
material in the pellicle was somcwliat 
diflcrcnt from that produced by Aceto^ 
bacler xylimim. The pellicle material 
stained bine when treated with iodine 
and hydroiodic acid. 

Acid from glucose, ethyl alcohol, propyl 
alcohol, butyl alcohol, glycol, adonitol, 
mannitol and sorbitol. No acid from 
numerous other compounds tested. 


Distinctive character: Production oi a 
thin, mucilaginous, slimy, polysaccharide 
membrane on the surface of liquids as 
compared with the thick, true cellulose 
membrane of Acetobacter zylinum grown 
under the same conditions. Beijerinek 
(toe. eil.) reported the production of a 
ccllulosc-like membrane with come cul- 
tures of Acetolaeler rancena. 

Source: Isolated from sliavings in the 
quick vinegar process. 

Habitat: Found in fermented grain 
mash, malt beverages, mother of xdnegar, 

Beijerinek (Cent. f. Bakt., II Abt., J, 
1893, 211) thought that the next two 
species were lianlly more than x’aricties 
of Acetolaeler rancena. 

3.a. Acetobacter paaleurianum (Ban- 
sen) Beijerinek. (iUyeoderma paateiiri- 
amm Hansen, Compl. rend. d. Trav. d. 
Lab. d. Carlsbcrg, /, 1879, PC; Bacterium 
paafeurianum Zopf, Dio Spaltpllre, 2 
Aufl., 188-1,49; Beijerinek, Krai’s Samm- 
lung V. Microorg., Prague, ISOS, 7.) 
Named for Pasteur, the French chemist 
and bacteriologist. 

Bods: 0.4 to 0.8 by 1.0 mieroo, 
occurring singly and in cliains, at times 
showing thick, club-sliaped forms. Mo- 
tility variable. Motile cells possess a 
single polar flagellum (Vaughn, Jour. 
D.act , 4ff, 1913, 391). Stains blue with 
iodine. 

Wort gelatin colonies: Small, circular, 
entire, gray, slimy. 

Forms a dry, wrinkled folded pellicle 
on double beer with one per cent alcohol. 

Alcat infusion gelatin: Widespread, 

later rosette form, toothed. 

Acid from glucose, ethyl alcohol, 
propyl alcohol and glycol. No acid imm 
arabinose, fructose, galactose, sorbose, 
sucrose, maltose, lactose, raffinosC' 
dextrin, starch, glycogen, inuHn, 
olcohol, isopropyl alcohol, butyl nlcobo , 
isobutyl alcohol, amyl alcohol, glye®*^ ' 
erythritol, mannitol, dulcitol and acet 
dehyde (Ilennebcrg, Die deutsch. EssiS 
iDd.,f, 1898, 147). 

Aerobic. 
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Optimum temperature 30*0. Gronth 
occurs between 5* and 42“C. 

Habitat: Vinegar; beer and beer wort 

3b. Acclobacter kvelzingianum (Han- 
sen) Bergcy et al (Bacterium kueUingt^ 
enum Hansen, Compt. rend. d. Trav d 
Lab. d. Carlsberg, 5, 1894, 191; Bergey 
et al., Manual, 1st ed., 1923, 35 ) Named 
for Kuetziiig, the German botanist 
Short, thick rods, occurring singly 
Rarely forming chains of notable length 

Capsule stained blue with lodineand witli 

potassium iodide. Non-molile 
Double beer gelatin colonies' Small, 
entire, with vermiform surface 
Wort gelatin colonies: Small, entire, 
with surface free of wrinkles 
Double beer: Forms a rather thick, 
folded pellicle. Distinguished from Ace- 
lobaeler acett in showing heavier growth 
above the surface of the media 
Acid from glucose, ethyl alcohol, 
propyl alcohol and glycol. No acid from 
nrabinose, fructose, galactose, sorbose, 
sucrose, maltose, lactose, ralTinosc, dex- 
trin, starch, glycogen, inulin, methyl 
alcohol, isopropyl alcohol, butyl alcohol, 
isobutyl alcohol, amyl alcohol, glycerol, 
crylhritol, nunnitol, dulcitol and acetal- 
dehyde (Ilcnnebcrg, Die dcutsch Essig- 
ind., S, ISOS. 147). 

Aerobic. 

Optimum temperature 34*C, maximum 
42®C, minimum G to 7*C 
Habitat : Beer. Found in double beer 

4. Acetobacter melanogenum Bci- 
jerinck. (Cent, f BaU., II Abt . 
1911, 175) From Greek melas (melan), 
black; producing. 

Rods. Non-motilc or motile. Molilo 
cells possess a single polar flagellum 
(Vniighn, Jour. R.'ict , 40, 1913, 394) 
Gelatin: Apparent liquefaction prob- 
ably caused by acid, not on enryme 
When held on artificial media for some 
time, the power of liquefying gelatin is 
lost, probably due to n slow cr production 

of acid. Deep brown pigment produced; 


gelatin becomes insoluble in boiling water 
and in trypsin solution. 

Beer- or wort-gelatin plates: Charac- 
tenstic dark brown, wide-spreading, 
diffuse areas. 

Tap wnter-agar-glucose-peptone-po- 
tassium phosphate-iron citrate-clialk 
medium: In 24 hours at 30*C, black, 
spreading, diffuse areas. 

Utilizes peptone as a source of nitrogen 
Produces the pigment from peptone only 
if maltose or glucose is present as a 
source of carbon. When grown in glu- 
cose-peptone broth with CaCOj at 25* 
to 30*C, black pigment is produced after 
several weeks, and the carbonate is 
changed to calcium gluconate. 

Pigment: The pigment causing the 
brown coloration is an aromatic substance 
which is blackened by iron salts. Re- 
duces alkaline solutions of silver and 
mercury, blackening them 

Oxidizes nuinnitol and sorbitol to fruc- 
tose and sorbose. Docsnotattacksucrose 
and fructose Much gluconic acid is 
produced Acid from glucose and mal- 
tose Acetic acid produced from alcohol 

Distinctive diameter: The formation 
of dark brown to black pigment in>mcdia 
containing a suitable substrate; par- 
ticularly glucose. 

Source Isolated from beer. 

Habitat: Causes light-colored beer to 
become darker brown, itisoveryetrong 
beer-vinegar Ixactenum. Also found in 
souring fruits 

5. Acetobacter roseum Vaughn. 
(Daelenum /loshigaki var. rosea Taka- 
liashi and .\s.xt, Cent f Bakt , II Abt., 
SS, 1930, 390| .Icerolwcffr fiothCgnh’ 
Bergej et al., Manual, 4th ed., 1934, 39, 
Vaughn, Wallerslcin I^ib. Communica- 
tions, No. 1 4, 1912, 20 ) From Latin, 
rasa. rose. 

Rods • 0 7 to 0 9 by 1 .5 to 1 .8 microns, 
generally occurring singly, at most in 
pairs, often in diains. Non-motilc. 
Pclliele on fluid media yichli no starch 
or cellulose rcactioo. 
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Koji (a mixture of rice and moldsiwrca 
used to start fermentation of Japanese 
bread and sak6) extract apar colonics: 
Small, granular, circular, glistening, 
umbonate, becoming brownish. 

Wort agar colonics: Circular, milky- 
white, becoming brownish in center and 
yellowish at periphery. 

Glucose sak6 agar: Circular, milky- 
nhite, granular, umbonate, entire. 

IToshigaki (dried persimmons) extract 
agar: Circular, milky-white, granukar, 
becoming ycllonish-brown in the center 
and grayish-nhitc at the periphery. 

Koji extract agar streak: Grayish- 
white, glistening uith ciliatc margin, 
becoming purple brown to brown. 

Koji extract: Turbid with thin film, 
ascending on wall of lube. 

Bouillon: Turbid with ring formation. 

Yeast infusion glucose agar; Colonics 
similar to those on wort agar. 

Yeast infusion glucose broth: Turbid 
with thin, ascending film. 

Tied color produced on sak6 wort agar 
and all media containing calcium 
carbonate 

Acid from glucose, fructose, gaUetose, 
arnbinose, glycerol, mannitol, ethyl and 
prop 3 ’l alcohol. No acid from nullosc, 
sucrose, lactose, rafTinosc.ilcxtrin.Btarcli, 
inulin, sorbitol, glycogen, isodulcitol and 
methyl alcohol 

Forms gluconic acid from glucose. 

Aerobic. 

Optimum tcrpperaturcs 30® to 35®C; 
maximum 40* to 41®C, minimum 10® 
to 15®C. 

Thermal death point 60®C for 5 
minutes 

Distinctive diameter: The formation 
of a rose to red pigment in suitable media; 
particularly those containing glucose 
and calcium carbonate. 

Source Isolated from fermenting mash 
of dried persimmons (hoshigaki), and 
souring figs and dates. 

Note: Vaughn, Wallcrstcin I.,ab Com- 
munications, 6, No. 14, 1912, 20, lias 
proposed the name Acelobacter roaeum to 
replace the name Acetohacler hoahxgaki 


As originally described, this organism 
was given tlic name Bacterium hoshlgiH 
var. rosea by Takalaslu and Asai (loe. 
eit.) without the authors having first 
named and described the species Bac- 
tcrium hoshigali. Tlie Japanese word 
“hoshigaki” has been u^cd in a confus- 
ing manner vir. Takaha^hi and Asai, 
loe. eit. {Bacterium induatrium var. 
hoshigaki) and Takahnshi and Asai, 
Jour. Agr. Chem. Soc. Japan, 9, 1933, 3.j 1 
nnd Cent, f. llnkt., II Abt,, S7, 1933, 3S5 
(Bacterium hoshigaki var. glucuronicum 
I, II and III). None of these Japanese 
names arc in the form of true binomials. 

0. Acetobacter suboxydaos Klujwcr 
nnd do IjCCUw. (Paper read at the con- 
vention of the Dutch Society of Microbiol- 
og\', Utrecht, December, 1923, see Tijd- 
fchriU V. Vcrgclijkcnde Genoeskunde, 
10, Afl. 2-3, 3921.) From L. tub, under, 
le.ss; Gr. oxys, elmrp, acid; dans, giving, 
i.c less acid giving; less oxidizing. 

Short rods: Occurring singly or in 
chains Non-motilc. Morphologically 
like Acetobacter raneens. 

Forms very thin, liardly visible pellicle 
on fluid media. 

Wort ag.ar colonie.s: Very small, circu- 
lar, sliglitl}' yellow. 

Acid from cthjd alcohol, propyl alco- 
hol, glycol, glucose, glycerol and sorbitol. 

Optimum lomporature 30*C. 

Distinctive diameter: Partial oxida- 
tion of substrates as indicated by the 
formation of calcium 5-kcto glucoitatc 
cryst.als on the surface of agar slants con- 
taining glucose nnd calcium carbonate. 

Source: Isolated from spoiled beer. 

Habitat; Beer. 

7. Acetobacter ozydans (Ilcnncbcrg) 
Bergey et al. (Bacterium oxydans Hen- 
neberg. Cent. f. Bakt , II Abt , 5, 1897, 
223; liaciUus oxydans .Migula, Sj’st. d- 
Bakt.,2. 1900, SOO; Bergey et ah, Manual, 
1st cd , 1923, 36.) From Gr. oxys, sharp, 
acid; dans, giving. 

Rods 0 S to 1 2 by 2 4 to 2.7 microns, 
occurring singly and in chains. Motile 
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cells possess a single polar nngcllum 
(Vaughn, Jour. Bact., 40, 1943, 3(M) The 
chains show bud-hke swellings 
Gelatin colonies: Circular, becoming ir- 
regular in shape with peculiar ramifica- 
tions. 

Acid from arabinose, fructose, glucose, 
galactose, sucrose, nwltoao, raffinose, 
dextrin, ethyl alcohol, propyl alcohol, 
crythritol, mannitol, glycol and glycerol 
No acid from sorbose, lactose, starch, 
glycogen, inulin, methyl alcohol, isopro- 
pyl alcohol, butyl alcohol, isobulyl 
alcohol, amyl alcohol, dulcitol and acetal- 
dehyde (Henneberg, Die dcutsch Kssig- 
ind., a, 1S9S, 147). 

Aerobic 

Optimum temperature IS* to 2I*C 
Distinctive characters Low optimum 
temperature for growth and oxidation of 
substrates; and the ability to OMdirc a 
largo number of substrates 
Habitat; Beer. 


Appendix: The following species have 
been deflcribod, but until more compara- 
tive studies have been made, no cliangc 
in nomenclature is recommended or 
advisable 

1. Acctobacter zeldlerl Dcijcrinck 
{Tomobocterium acett Zcidlcr, Cent f 
Bakt., II Abt , S, 1890, 739. Bacterium 
ztidlcrt Beijennek, Aettohacter ztidlcn 
Beijorinck, Krai’s S.ammlung v, Mikro- 
org , Prague, 1898, 7, Bacillus zeidlcn 
Migul. 1 , S^st d Bakt, f, IDOO, SOI, 
Aeclohacler hjidncri Dergey ct al , Man- 
u-al, Ist cd.. 1923 , 30 ) Named for A. 
ZeidJer, « ho first i'oIateJ this spcc/cs 

Hods, occurring singly and m chains, 
sliotting large saus-agc-sliapcd inTOlulion 
forms. Motile with a single polar flagel- 
lum (Zeidicr, Cent f Bakt , II Abt , i, 
1803,009). 

Wort gelatin Sm-ill, circular, slightly 
granuLar, yellowish-brown, entire 
colonics. No liquefaction 

Dirty, yellowish-brown pellicle on 
liquid rocdi.a. 

Wort gelatin shnl : Strongly glistening, 


transparent, whitisli in center, smooth, 
very weakly liquefied 

Potato; V'ery scant growth 

Acid from glucose, ethyl alcohol, 
propyl alcohol and glycol No acid from 
arabinose, fructose, galactose, maltose, 
lactose, rolTinose, dextrin, glj'cogen 
methyl alcohol, isopropyl alcohol, butyl 
alcohol, isohutyl alcohol, amyl alcohol, 
glycerol, mannitol and acetaldehyde 
(Henneberg, Die deutsch Essigind , B, 
1S9S, 147). 

Aerobic, facultative. 

Optimum temperature 25*0. 

Habitat : Beer wort. 

2 Acetobacter acetosum (Henneberg) 
Bergoy et al. {Bacterium acetosum Ilcn- 
neberg, Cent f Bakt , II Abt , 5, 1897, 
223, Bergey ct ol., Manual, Ist ed , 1923, 
30 ) From Latin, aeelum, vinegar. 

Rods.O 4 to 0 8 by 1 0 micron, occurring 
singly and in chains Non-motile. 
Stains yellow with lodino. 

On beer, yeast water and glucose 8olu> 
(ions a firm, coherent, uniform, smooth, 
white film that becomes folded (Henne- 
berg, G.'lrungsbakt., i, 1920, 201). 

Acid from glucose, galactose, ctliyl 
alcohol, and propyl alcohol. No acid 
from anabmosc, fructose, sorbose, sucrose, 
nnitose, lactose, raflinose, dextrin, 
st.arch, glycogen, inuhn, methyl alcohol, 
isopropyl alcohol, but^l alcohol, i&o- 
butyl alcohol, amyl alcohol, glycerol, 
crythritol, imnmtol, dulcitol and ncctnl- 
dehyde (Henneberg, Dio deutsch Esstg- 
, 2. 1838, M7). 

Optimum temperature 2S’C, rruiximum 
3C*C, minimum 8*C (Henneberg, Cent, 
f. Bakt , II Abt.,.(, IS9S, 14). 

Habitat : Beer. 

3 Acetobacter ascendens (Henne- 
berg) Bergey ct al. {Bacterium aseen- 
dens Henneberg, Zcit^chr. f. ilpiifschc 
Essigind., Berlin, No 10 to 23, 1893, 145, 
also pec Cent. f. Bakt., II Abt , 4, 1893, 
033, Bergey ct a!., .Manual, 1st cd , 1923, 
37.) From I-alin, aseendo, pp a*ecn- 
dens, a«ccn<ling. 

Ilotlx.oecurring singly, rarely in chains. 
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Non-motile. Do not givo the cellulose 
reaction with iodine Bolution.’ 

Glucose gelatin colonics: Dry, white, 
with white area Burrounding the colony. 

Fluid cultures have n tough pellicle 
rising on the nail of the flask. 

Acid from ethyl alcohol, propyl alcohol 
and glycol. No acid from arabinosc, 
fructose, glucose, galactose, Bucrosc, 
maltose, lactose, rafTinose, dcTtrin, 
starch, methyl alcohol, isopropyl alcohol, 
butyl alcohol, isobutyl alcohol, amyl 
alcohol, glycerin, mannitol and acetal- 
dehyde {Ilcnncbcrg, Die dcutach. Essig- 
ind., £, 1893, 147). 

Aerobic. 

Optimum temperature 3l*C. 

Habitat: Isolated from vinegar and 
from red wine. 

4. Acetobacter pllcattim Fuhrmann. 
(Heihcftc 2. bot. Ccntralbl., Orig., 19, 
1005, 8 ) Description given in Cent. f. 
Bakt., II Abt , IS, 1000, 377. From 
plicatus, folded. 

Bods : 0 55 to 0 7 by 0.75 to 0.0 microns 
when grown on agar at 28^ to 30*C. 
Young streak cultures 0.4 to 0.0 by 1.4 
to 1 .6 microns with homogeneous staining 
when grown on bcef-c’ctmct*gclalin at 
22*0. 0 5 by 1.5 to 1.7 microns with 
uneven staining (polar) when grown on 
wine gelatin. At about 40*0 the organ- 
isms form swollen and greatly elongated 
forms. Non-raotile 

Agar slant • Pale yellowish, translucent 
growth. 

Alcohol-free beer with glucose and 
sucrose* Turbid with thick pellicles. 

Potato: Growth limited. 

Ferments alcohol to form acetic acid. 

Optimum temperature 28* to 30*0. 

V Habitat: Wine. 

5. Acetobacter acetlgenum (Henne- 
berg) Bergey et al. {Bacterium aceti- 
genum Ilcnncberg, Cent f. Bakt , II 
Abt., 4, 189S, 14; Bacillus aceligenum 
Migula, Syst. d. Bakt., S, 1900, SOI; 
Bergey et al., Manual, 1st ed., 1923, 
35.) From Latin, producing vinegar. 


Rods, occurring singly and in pairs. 
0.8 to 1.2 by 1.2 to 1.4 microns. Motile. 
Cells give a cellulose reaction with HsSOi 
and Iodine. 

Glucose gelatin colonics: Raised, gray- 
ish, slimy. 

Fluid cultures show* a tough, slimy 
pellicle. 

Acid from glucose, ethyl alcohol, 
propyl alcohol and glycol. No acid 
from ambinosc, fructose, galactose, sor- 
bose, sucrose, maltose, lactose, rafiinosc, 
dextrin, starch, glycogen, inulin, methyl 
alcohol, isopropyl alcohol, butyl alcohol, 
isobutyl alcohol, amyl alcohol, glycerol, 
crylhritol, mannitol, dulcitol and acetal- 
dehyde (Ilcnncbcrg, Die dcutsch, Essig- 
ind., f,lS9S, 147). 

Aerobic. 

Optimum temperature 33*C. Thermal 
death point 43* to 45*C for 5 minutes. 

Habitat; Vinegar. 

G. Acetobacter Industrlum (Ilcnne- 
berg) Bergey et al. {Baeterium indus- 
irium Ilcnncbcrg, Zcitschr. f. dcutsche 
Eesigindustric, Berlin, ISOS; Cent. f. 
Bakt., 11 Abt., 4. 189S, 033; Daeillut 
industrius Migula, Syst. d. Bakt., !, 
1900, 801 ; Bergey et al., Manual, 1st ed., 
1923, 3C.) From Latin tnrfwsfrius, 

diligent. 

Rods 0.3 to 0.8 by 2.4 to 20 microns, 
occurring singly and in chains No 
distinct color produced with iodine. 
Motile. 

Forms pellicle on fluid culture media. 

Acid from ambinosc, fructose, glucose, 
galactose, sucrose, maltose, lactose, raffi- 
nose, starch, dextrin, ethyl alcohol, 
propyl alcohol, glycol, glycerol and 
mannitol. No acid from isopropyl alco- 
hol, butyl alcohol, isobutyl alcohol, amyl 
alcohol and acetaldehyde (Henneberg, 
Die dcutsch. Essigind., S, 1893, 147). 

Aerobic. 

Optimum temperature 23®C. Maxi 
mum 35*C. Minimum 8®C. 

Habitat ; Beer wort. 
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7. Bacterium schueienbachil Ilenne- 
berg. (Die deutsche Essigiocl , No 
11-18, IDOC; also Cent f Bakt , II Abt , 
17, 1906, 790.) Named for Schlizcnl^cb, 
the inventor of the German quick vinegar 
process. 

Rods : 0 3 to 0.4 by 1 0 to 3.G microns, 
occurring singly, in pairs and chains 
The ceils are round, oval or elongated, not 
infrequently sickle-shaped or irregularly 
bent with rounded or pointed ends 
Not stained with iodine. Non-motilc 
Wort gelatin colonies Hound, shiny, 
transparent with yellowish brown cen- 
ters 

A non-cohereot film produced on the 
surface of liquid media 
Acid from arabinose, fructose, glucose, 
galactose, maltose, lactose, de’ttnn, ethyl 
alcohol, propyl alcohol, glycerol and 
erythritol. Small amount of acid from 
sucrose and raHinoso No acid from 
mannitol (Hcnneberg, Ilaadbuch d Car- 
ungsbakt., f, 1925, 239). 

Temperature relations. Optimum 25* 
to 27.5*0, Scant growth at 34* to 35*C 
and 13* to 15*0- No growth at 37* and 
7 5»C. 

Source; Isolated from vinegar m the 
quick vinegar process 
Habitat. Produces acetic acid m quick 
vinegar process 

S, Bacterium xyllnoldes Hennebetg 
(Die deutsche Essigind., No. II to 18, 
1906; also Cent. f. Bakt., II Abt , H, 
1906, 794,) Proia Greek, noody. 

Rods; 0 5 to 0.8 microns (round cells) 
and 0 5 to 1.2 microns (long forms), oc- 
curring singly, in pairs or chains, cells 
round and as short and long rods TTic 
thick raembrano like that produced by 
Aettobacler xyhnum gives the reaction 
for cellulose with iodme and sulfuric 
acid, but the thin membrane Joes not 
Wort gelatin. Colonics are produced 
like dropsof water, often with light brown 
kernels in the center. 

Wort gelatin streak • Growth transpar- 
ent at first, later whitish 


Three tyjjcs of membrane on fluid 
media are formed by this species and all 
three may even be fouod on a culture at 
one time. A thin, firm, coherent mem- 
brane like that of Baclcrium orleanense 
may be formed or one that is voluminous, 
scumtike (like coagulated egg-white), 
coherent, somewhat slimy and finally 
thick like that of Bacterium syhnum. 
Also a membrane may bo formed that is 
intermediate in type. 

Acid from arabinose, glucose, galac- 
tose, sucrose, maltose, ethyl alcohol, 
propyl alcohol, glycerol and erythritol. 
Small amount of acid from fructose and 
manaitol- 

Temperature relations • Optimum 2S*C. 
Slight growth at 14*C No growth at 
G*C 

Source. Isolated from wine vinegar 
from the Rhine and other sections. 

Habitat; Foundin vinegar made by the 
Orleans method 

9 Bacterium orleanense Henneberg. 
(Die deutsche Essigtod , No. 11-18, lOOGi 
also Cent, f Bakt , II Abt., 17, 1906,792.) 
Latinized, of Orleans. 

Rods - 0.4 to 0.5 by 1 2 to 2.1 microns, 
oecurriog Singly or in chains. The cells 
arc round, elongated or as involution 
forms, with atiuight or curved cells 
appearing Not stained with iodine 
Non-motile. 

Wort gelatin. Colonics irregular in 
form, whitish in color, obout 1 mm. in 
diameter in 2 days 

Wort gelatin streak: Growth often 
slimy, transparent, liquid mass with 
yellowish-brown sediment. 

Wort agar streak: Some strains form 
isolated, moist, slimy, transparent colo- 
nies and on the water of condensation 
isolated whitish colooiea arc formed 
Other strains form a coherent, Irons- 
parent coating with a light brown pre- 
cipitate later and individual, distinct, 
round colonics of the same color. 

Characteristic of this species is the firm 
coherent film on the surface of liquid 
media. 



188 


MANUAL OF DETEItttlNATlVE BACTEniOLOGV 


Acid from arabinosc, rIucosc, palac- 
toso, maltose, lactose, rafTmosc, dextrin, 
ethyl alcoliol, propyl alcohol, glycerol, 
erythritol and mannitol. Small amount 
of acid from fructose and sucrose (Ilcn- 
neberg, Handbuch d. Garungsbakt., 2, 
192G, 239). 

Temperature relations: Optimum 20* 
to 30“C. Slight growth at 35* to 3G*C 
and 14* to IS^C. No growth at 39* and 
at 7* to8*C. 

Source: Isolated from vinegar in the 
quick vinegar i)rocess. 

Habitat: Can be used both in tho 
quick or German process and the OrIc.ins 
method of making vinegar. 

10. Bacterium vlnl acetatl Hcnncbcrg. 
(Die dcutachc Essigind , No. II-IS, 190C; 
also Cent, f Dakt., II Abt., 17, 190G, 
797 ) From I.atin vm«m, nine and 
acetum, vinegar. 

Hods: 0 3 to 0 8 by 0.8 to 2.0 microns, 
occurring singly, in pairs and sometimes 
as short chains of three; cell round, o^*al 
or slightly elongated, and rarely moder* 
ntcly long forms. Strcptococcus-likc 
cells are found on older agar cultures and 
spindle forms in beer gelatin with 10 per 
cent sucrose. 

Wort gelatin: Round, moist, shiny, 
transparent colonics with whitish sedi- 
ment in the center. 

The film on liquid media is not strongly 
coherent and the liquid is cloudy. 

Acid from arabinosc, fructose, glucose, 
galactose, sucrose, maltose, raflinosc, 
dextrin, ethyl alcohol, propyl alcohol, 
glycerol and erythritol. No acid from 
lactose (Hcnncbcrg, Handbuch d. Gar- 
ungsbakt., S, 1925, 239). 

Optimum temperature 28* to 33®C 

Source - Wine vinegar. 

Habitat : Found in vinegar made by the 
Orleans method for wine vinegar. 

11. Bacterium curvum Henneberg. 
(Die deutsche Essigind , No 11-18, 1906; 
also Cent. f. Bakt., II Abt , 17, 1906, 
791 ) From Latin, curvus, bent. 

Rods : 0.4 to 0 5 by 2 0 to 2.4 microns. 


occurring singly or in p-iirs, cells usually 
oval or elongated, not infrequently sickle* 
sliapcd, with rounded or pointed ends 
Not stained nitli iodine solution. Non- 
motilc. 

Wort gelatin : Transparent, roundcolo- 
nies with raised center and edge, fre- 
quently whitish and dry. 

A non-coherent scanty pellicle is 
formed on the surface of liquid media 
which sinks readily and the liquid is 
quite turbid. 

Forms round white isl.ands on the 
surface of wort with 3 per cent alcohol. 

In old cultures on beer arc to be found 
numerous smooth light brown raised 
colonics alx)ut 1 mm in diameter on the 
uniform transparent b-ise of the surface 
membrane. 

Acid from arabinosc, glucose, rafTmose, 
dextrin, ctliyl alcohol, propyl alcohol, 
glycerol and erythritol. Small amount 
of acid from fructose, gahetoso and 
mannitol. No acid from sucrose, nwltose 
and lactose (Hcnncbcrg, Handbuch d. 
Carungsbakt., S, 1925, 239). 

Temperature rehtions; Optimum 23* 
to 30*C. Scant growth at 16* to 17*C. 
No grow th at 7* to 8*C. Growtli at 35®C. 
No growth at 39*C. 

Source: Isolated from vinegar In the 
quick vinegar process. 

Habitat: Produces acetic acid in the 
quick vinegar process. 

12. Acetobacter vIscosum Shimwcll 
(DacUriitm aceti viscosvm Day and 
Baker, Cent. f. Bakt., II Abt., S6, 1913, 
433; Bacillus aceti viscosum Day and 
Baker, tbid., 437; Also see B.aker, D.iy 
and Hulton, Jour. Inst. Brewing, *“> 
1912, 651; Shimwcll, Jour. Inst. Brewing, 
42 (N. S. S3), 1936, 6SG.) From Latin, 
VISCOUS or slimy. 

Rods ; 0.4 by 1 .2 microns which produce 
ropincss in beer. No capsules observed. 
Non-motiJe as a rule. Weakly Gram- 
positive 

Source: From ropy beer. 
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13 Acetobacter capsulatum Sbimn-ell. 
(Jour. Inst. Brewing, 4^ (N. S. ff^), 
103G, 5S5.) From Latin, capsulated. 

Coccoid rods, 0 S to 1 0 micron in molt 
extract media. OGtol Smicronainother 
media. Produce ropmess in beer. Cap- 
sulated. Motile. Gram-ncg.ative. 

Source: From ropy beer. 

14 Acetobacter gluconlcum (Her- 
mann).* (Saclertum glucontcum Her- 
mann, Biochem. Zelt , IDS, 1023, 19S, 
also see Hermann, Biocbcm. Zeit , SOS, 
1929, 297 .and Hermann and Neuschul, 
Biochem. Zeit., MSS, 1031, 129) 

It is unfortunate that an organism so 
Well described must be placed w ith other 
species of uncertain standing How- 
ever, this organism is so closely rebated 
to the other organisms described in the 
Uteraturo that further studv is nec- 
essary. 

Source: From kombucha, a mixture of 
fungi and bacteria from te.a infusions 

15. Acetobacter turbldans Cosbic, 
To5i5 and Walker. (Jour, Inst Brewing, 
is, 1042, 82 ) 


This beer vinegar bacterium is char- 
acterized by the production of intense 
turbidity in beer and ale. The descrip- 
tion given does not, at present, warrant 
recognition of the organism aS a new 
species. 

Source: From beer. 

1C. Bacterium dihydroxyacetonlcum 
Virtanen and Barlund. (Biochem. Zeit , 
169, 192G, 170.) 

There is no adequate description of 
this bacterium, and it is doubtful 
whether it can be properly evaluated 
since various species of Aeetobacler also 
possess the ability to produce dihydroxy- 
ncetonc from glycerol. Consideration 
of this ns a nomen nudem was indicated 
by Virtanen to Vaughn in a personal 
communication in 1938. 

Source: From beet juice. 

17 Acetobacter perozydaos Vissor 't 
Hooft. (Inaug. Dies , Delft, 1925, 98 } 

The exact taxonomic position of this 
b.acterium will not bo dear until further 
comparative studies have been made. 

Source From hydrogen peroxide solu- 
tions. 


Genus V Protamlnobactcr den Dooren de Jong.^ 

(Bijdrage tot do kennis van het mincralisatieproces Thesis, Rotterdam, 1926, 
159,) From M L , protamine and Latin, baelrum, rod 
Cells motile or non-motilc Capable of dissirmlating alkylamina Pigmentation 
frequent. Soil or water forms 

The type species is Prolaminobacler alboflavum den Dooren de Jong. 

Key to the species of genvs Piotamtnebacfer. 

I. Non-motilc. Gelatin colonics light yellow to colorless. 

1. Prolamxnobacter alboflavum 

II. Motile Gelatin colonics red 

2 Prolaminohaetcr rubrum. 


1. Protamlnohacter alboflavum den Abt , 7/, 1927, 218.) From Latin oftws, 
Dooren de Jong (Thesis, Rotterdam, white; ^o»us, yellow. 

192C, 159; also see Cent, f Bakt , II Rods- Non-motilc. Gram-negative 


* It is uncertain at present wlio firat used this combination, 
t Prepared by Prof D H Bcrgcy, Philadelphia, Pennsylvania, June, 1929; further 
revision by Prof Robert S Breed, New York State Experiment Station, Geneva 
New York, April, 1913. 
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Gelatin colonics: Circular, dry» light 
yellow or colorless. 

Gelatin stab: No liquefaction. 

Agar colonies: Circular, opaque, pig- 
ment bright red, yellow, light gray or 
colorless. 

Amine agar colonies : Circular, white to 
dark yellow. 

Sec table below for list of organic sub- 
stances utilized. 


2 . ProtamlnobacternibrumdenDooren 
de Jong. (Thesis, Rotterdam, 1926, 
169j also see Cent. f. Bakt., 11 Abt., 
71, 1027, 218.) Prom Latin, ruher, red. 

Rods: Motile with single polar &gel- 
lum (^Veaver, Samuels and Sherago, 
Jour, Bact., S5, 1938, SO). Gram-nega- 
tive. 

Gelatin colonies; Circular, red, dry. 

Gelatin stab: No liquefaction. 


Table I. — Organic Substances Utilized as a Source of Carbon by Varieties of 
Proiaminobacter atboflavum 


orqakic acids 
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y 


AUINE5 





Acetic .. 

+ 

+ 

+ 

-1- 

<1 alanm.. 


0 

+ 

+ 

Elbyl . . 

+ 

+ 


+ 

Valensmc 

+ 

+ 


+ 

a - atninocapronic 





Djctbyl . 

+ 

+ 








acid 

+ 


+ 

0 

Propyl . 

+ 

-f 

+ 

+ 

«-crotoric 

+ 

+ 

+ 

+ 

Leuein 


+ 


0 

Isopropyl . 


+ 

0 


Undecyelie 

0 

0 

0 

+ 

rropionamid 

+ 

D 

+ 

0 

Diprepyl .. 

+ 

+ 

0 


L&etic 

+ 

0 

0 

+ 

Caprontunid 

+ 

0 

+ 

0 

Tripropyl.. 

+ 

0 

0 


^•oxybutyite 

-I- 

-I- 

+ 

+ 

Une acid 

+ 


0 

0 

But>l .. 

+ 

0 

+ 


Succinic 

-I- 

-I- 

+ 

+ 

Iltppune acid 

+ 

0 

0 

0 

Tsobutyl . 

+ 

+ 

+ 

+ 

Formic 

+ 

+ 

+ 







Diisobutyl 

+ 

+ 

0 


Olutario 



0 

+ 






Amyl .. 

+ 

+ 

+ 

+ 













+ 



Fumario 

+ 

+ 

+ 

+ 






Etbanol . 

+ 


+ 

+ 

Mtlio 

-1- 

■p 

+ 

+ 


* 

* 

* 

* 

Glucoeamin 

+ 

+ 

+ 


Tartane 

0 

+ 

0 

0 






Bentyl . . 

+ 

0 



Citno 

+ 

+ 

+ 

+ 

aooAR 










|J-ptenylpropi- 















ome 

+ 

0 

0 

0 

Glucose 

+ 

+ 


0 






Quime 

+ 

+ 


0 












Catalase is formed. 

Aerobic, facultative. 

Optimum temperature 30®C. 

Habitat • Soil and water. 

Note: The author recognizes four 
varieties of this species w’hich he dif- 
ferentiates on the basis of organic sub- 
stances attacked (see Table) and pig- 
ment produced. Variety a shows light 
yellow’ growth on gelatin, bright red on 
agar and yellow on amine agar. Variety p 
is light yellow on gelatin, yellow on agar 
and dark yellow on amine agar. Variety 
y is light yellow on gelatin, light gray on 
agar and yellow on amine agar. Variety 
i is colorless on gelatin and agar and white 
on amine agar 


Agar colonies; Circular, red, opaque. 

Amine agar colonies : Circular, dark 
red. 

The following organic acids are at- 
tacked: Acetic, lactic, ^-oxybutyric, 
glycerinic, succinic, malonic, formic, 
methyl formic, glufaric, maleinic, fu* 
marie, malic, tartaric, citric and quinic. 

The following amino compounds are 
attacked; Sarcosin, betaio, hippuric 
acid, asparagine, propionamid, caprona- 
mid, lactamid, succinamid, allanlom 
and uric acid. 

Glucose is fermented. 

Catalase is formed. 

Aerobic, facultative. 

Optimum temperature SO^C. 

HAbitat : Soil and water. 
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Genus VI. Mycoplana Gray and Thornton.* 

(Cent. f. Bakt., II Abt., 7S, 192S, S2.) From Creek, mykiSt fungus; pfanS, o wan- 
derer or traveller. 

Cells branching, especially in yom^ cultures. Frequently banded a hen stained. 
Capable of using phenol and similar aromatic compounds as a sole source of energy. 
Grow well on standard culture media. 

Type species Mycoplana dimorpka Gray and Thornton. 


Key to the species of genus Mycoplana. 


I. Gelatin not liquefied. 
11. Gelatin liquefied. 


1. Mycoplana dtmorpha. 
2 Mycoplana bullala. 


1. Mycoplana dlmorpha Gray and 
Thornton. (Cent. f. Bakt., 11 Abt , 
73. ms, 82.) From Greek, dt. two; 
morphos, forms. 

Short, curved and irregular rods, 05 
to 0 7 by 1.25 to 4.5 microns, showing 
branching especially in young cultures 
f.Motile, with Jong polar flagella. Gram- 
negative. 

Gelatin colonics : Circular, bulT, smooth, 
resinous, entire. 

Gelatin stab : No liquefaction. Growth 
filiform. 

Agar colonies: Circular, buff. coni'Ct. 
smooth, glistening, entire 

Agar sLint: Filiforra, white, convex, 
glistening, entire 

Broth; Turbid, with surface ring 

Kilrites not produced from nitrates 
but gas evolved in fermentation tubes 

Starch hj’drolyrccl. 


2. Mycoplana bullflta Gray find Tliom- 
Ion {Cent. f. Bakt., II Abt., 7S, J02S, 
53 ) From Latin, hullatus, furnished 
with a boss or knob. 

Hods, curved and irregular, branching, 
0.8 to J 0 by 2 25 to 4 5 microns. f,\fotilo 
with pol.nr flagell.1. Cram-negative. 

Gelatin colonies • Circular, buff, smooth, 
glistening, edge diffuse Bartially lique- 
fied 

Gelatin slab- Saccate liquefaction. 

Agar colonies: Cireuhr, njute, convex, 
smooth, glistening, entire 

Agar slant, rdiform, white, convex, 
smooth, glistening, entire. 

Brotli. Turbid 

Nitrites not produced from nitrates. 
Gas. presumably N, in fermentation 
tubes. 

Starch not hydrolyied 

No acid from carbohydrate mcdhi. 

Attacks phenol. 

Aerobic 


No acid from c.irbohydrafe media 

Attacks phenol 

Aerobic. 

Optimum temperature below 30'C 
f^urcc: One strain imLited from soil 
Ifibilat: Probably in soil 


\ Optimum temperature below 30*C. 
J Source Two strains isolilcd from soil. 
»»!’ Habitat: ProUibly in soil. 


• by Trol. D 11. Ewy. lOM 

t Til. ,.ri|:i„al .inl.mcnt. rc,,nlinc tli, II»p-IUlion ol li.r.e .re r.inlr.. 

diaiitj-. Til. fit.! re.J. 'Tolor. punmcliotu. II.. K-foli.I "I'ol.r or prntnrlioij.". 
Drawings givTn u^u-ally indicate penlneboui rath-r than polar RagrlJation. I'urthcr 
study i« needed before tlic«c species can U properly pJarctl in relation to other know n 
si>ecies.— kkJiiors 
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TRIBE IT. SriRlLLEAE KLTITVER AND VAN NIBL. 

(Cent. f. Bakt., II Abt., Sk, 1936, 346.) 

More or less spirally curved cells. 

Key to the genera of tribe Splrllleac. 

I. Generally motile by means of a single polar flagellum. 

A. Short, bent rods occurring singly or united into spirals. 

Genus I. Vtbrio, p. 192. 

B. Slightly curved rods of variable length. Strict anaerobes which reduce 

sulfates to hydrogen sulfide. 

Genus II. Desulfovibrio, p. 207. 

C. Cells ovidizc cellulose forming oxycellulose. Growth on ordinary culture 

media is feeble. 

1. Long, slightly curved rods with rounded ends. 

Genus III. Cellvibrio, p. 209. 

2. Short, curvfc'’ rods with pointed ends. 

Genus IV. Celljalcicvla, p. 211. 

II. Generally motile by means of a tuft of polar flagella. Cells of varying thick- 

ness, and length and pitch of spiral, forming cither long curves or portions 
of a turn 

A. Oxidize inorganic sulfur compounds. Cells contain free sulfur granules. 

Genus V. Thiospira, p. 212. 

B. Not as above. 

Genus VI. Spirillum, p. 212. 

Genus I. Vibrio M'Gllcr.* 

(Muller, Vermium terreatrium ct fluviatilum, 1, 1773, 39; Pacinia Trevisan, Att* 
d. Accad Fisio-Medico-Statistica in Milano, Scr 4, S, 1885, S3 ; Mierospira Schrocter* 
in Cohn, Kryptogamen-Flora von Schlcsicn,5, 1, 1886, 168; Pseudospira Dc Toni and 
Trevisan, Sylloge Fungorum, 8, 1889, 1018, Photobactcrium Bcijerinck, Arch, n^erl. 
d. SCI exactes, SS, 1889, 401 ; Ltquidovibrio Orla-Jcnscn, Cent. f. Bakt. II Abt., S*> 
1909, 333; Soltdovtbno Orla-Jensen, ibtd ; Dtcrospira Enderlein, Sitzber. Ges naturf. 
Freunde, Berlin, 1917, 313 ) From Latin, vibro, vibrate. 

Cells short, curved, single or united into spirals. Motile by means of a single polar 
flagellum which is usually relatively short; rarely, two or three flagella in one tuft. 
They grow well and rapidly on the surface of standard culture media. Aerobic to 
anaerobic species. Mostly water forms, a few parasites. 

The typo species is Vibrio comma (Schrocter) Wnslow et al. 

Key to the species of genus Vibrio. 

I. Gelatin liquefied. 

A. Nitrites produced from nitrates. 

1. Indole is formed. 

a Milk not coagulated. 

1. Vibrio comma. 

2. Vibrio beroUnensis. 

aa. Milk coagulated. 

3. Vibrto metschmlovh. 


* Revised by Prof D H. Bergey, Philadelphia, Pennsylvania, April, 1937 ; partis 
revision by Capt. Wm. C. Haynes, Sn.C., Fort Bliss, Texas, July, 1943 and by h • 
Col. A. Parker Hitchens, University of Pennsylvania, Philadelphia, Penna., DeceR* 
ber, 1943. 
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2. Indole not formed. 

a. Milk not coagulated. 

4. Vtbrto tyrogenus. 

5. Vibrio xenopvs . 

B. Nitrites not produced from nitrates. 

1. Indole is formed 

a. Milk coagulated, peptoiuzcd 

6 Vtbrio piseium. 

2. Indole not formed. 

a Milk acid, coagulated 

7 Vibrio protevs. 

8 Vibriotcoljii 

9. Vtbrio sputtgenvs. 

10 Vtdno liquefaeiens 

aa. Milk not coagulated 

b Growth on potato thin, barely visible 
II. Vibno sinctuf. 
bb No growth on potato 

12 rifrrio aqiiatilts 
aaa. Action on milk not reported 

b Acid from glucose Attacks naphtbalene. 

13 Vtbrto neocjslea 

bb No acid from carbohydrates Attacks naphthalene 
H Vi6r*o cufiealus 

bbb No acid from carbohydrates Liquefies acar 

15 VibTtoqranit 

II. Gelatin not liquefied 

A. Nitrites produced from mtrotes 

1, Acid and gas from gluco-sc 

16 Vtbrio Uonordtt 

2. Acid but not g-ns from glucose Liquefies agar. 

17 ri5r»o agarbqvefactens 

B. Nitrites not produced from nitrates 

1. Acid from glucose 

18 Vtbrut cffcloailea 

2. No acid from carbohydrates 

19 I'lftreo pcrcolani 
C Nitrite production not rr^rlcd 

1. Tli^qulrM the adiiitjon of nmmomum sulfite for growth Ammomuni 

sulfate agar liquefied. 

20 Vibrio andot. 

2. Do not require ammomum sulfate for growth 

a Indole not formed 

b. Micmicrophdic, becoming aerobic. 

21. Vitrio/cfus 
bb Aerobic, facultative 

22 Vtbrio pirronl»nii. 


1. Vibrio comma (Schrocter) Win<- 479; SpiriUim eboUrar ctialicae Zojif, 
low ct nl. aCommaKicilbis. Koch. DwJ'pnltpdrc. ,1 Auf! . IW. CO, ;>flrinio 
Berliner kbn, WocbcnwJir , //. rMcr«ra«mftcri«Trc%5Km, Allid..trc.ad 
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Fisio-Mcd.-Statistica in Milano, Scr. 4, S, 
1885, 84; Microspira comma Schroetcr, in 
Cohn, Kryptogamen Flora v. Schicaien, 
S, 1, 18S6, ICS; Vtbrio cholerae Neisaer, 
Arch. f. Hyg., 19, 1893, 199; Vibrio 
cholerae asiaJtcae Pfeiffer, in Fliiggc, Die 
Mikroorganismen, S, 1890, S27; Winslow 
et al., Jour. Bact., 5, 1920, 204; Bacillus 
cholerae Holland, Jour. Bact., J, 1920, 
217; Bacillus comma Holland, ibid., 218; 
Spirillum cholerae-asiaticae Holland, 
ibid., 225; Fi&rio cholerae-asiaticae Hol- 
land, ibid., 22G.) From Latin, comma. 

Slightly curved rods, 0.3 to 0.6 by 1 0 
to 5.0 microns, occurring singly and in 
spiral chains. Cells may be long, thin 
and delicate or short and thick. May 
lose their curved form on artificial culti- 
vation. Motile, possessing a single 
polar flagellum. Gram-negative. 

Gelatin colonics: Small, yellowish- 
white 

Gelatin stab: Itapid napiform lique- 
faction 

Agar colonies ' Circular, whitish-brown, 
moist, glistening, translucent, slightly 
raised, entire. 

Agar slant; Brownish-gray, moist, 
glistening. 

McConkey’s medium: Good growth, 
colonies colorless when young, soon 
pinkish, medium becomes darker red. 

Broth: Slightly turbid, with fragile, 
wrinkled pellicle and flocculent precipi- 
tate. 

Peptone water: Characteristic rapid 
growth, chiefly at surface, where after 
6 to 9 hours, a delicate membrane is 
formed; little turbidity, deposit appar- 
ently derived from pellicle (Topley and 
Wilson, Princip. Bact and Immun., 
2nd ed., 1936, 3SS) Readily isolated 
from the surface film of 0 1 per cent 
peptone water. 

Litmus milk - Alkaline at the top and 
slightly acid at bottom; generally not 
coagulated ; peptonized ; reduced 


Potato: Dirty-white toyollowish, moist, • 
glistening, spreading. 

Blood scrum: Abundant growth, some- 
times slow liquefaction. 

Blood agar: The blood pigment is di- 
gested forming a greenish zone around 
colonies; a true soluble hemolysin is 
not formed (the El Tor vibrio also di- 
gests blood pigment but in addition pro- 
duces a soluble hemolysin. Otherwise it 
is said to be indistinguishable from the 
typical cholera vibrio) . 

Indole is formed. 

Nitrites produced from nitrates. 

Cholcra-rcd rc.action, which depends 
on production of indolo and reduction of 
nitrates is positive. 

Hydrogen sulfide is formed. 

Acid but not gas from glucose, fruc- 
tose, galactose, maltose, sucrose and 
mannitol. Slowly from glycerol. Does 
not attack lactose, inulin or dulcitol. 

Croup I of Heiberg (Classification of 
Vibrio cholerae and Cholcra-Iike Vibrios. 
Copenhagen, 1035) ferments mannose 
and sucrose but not arabinosc. 

Hydrolyzes starch actively in alkaline 
media. 

High alkali but low acid tolerance; 
optimum pH 7.6 to 8.0; for isolation on 
Dieudonne’s medium pH 9.0 to 9.6. 

Aerobic, grows best in abundant oxy- 
gen; under strict anaerobiosia may fail 
to grow altogether. 

Optimum temperature 37*C. Mati- 
raum 42®C. Minimum 14 *C. 

Source; From intestinal contents of 
cholera patients in Egypt and India 

Habitat r Intestinal contents of cholera 
patients and carriers. 

The relationships e.\isting among tho 
cholcrigcnic and non-pathogonic water 
vibrios, although studied intensively, 
have not yet been completely defined. 
As a working scheme, based on somatic 
(O) and flagellar (H) antigen studies, 
Gardner and Vankatraman (Jour. Hyg r 
S5, 1935, 262-282) suggest the following 
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Cholera group of x'ibrioa. 
(Biochemically sinular. Common II antigen.) 


O-sub-croup I 


Non-hemolytic 
(goat cells). 
Cholera vibrios 
Types— original, 
variant and 
middle. 



IlcmolyUc fgoat 
cells). 

€!. vibrios 
Types— original 
and ^ariaot 
(?middle) 


Lmton (Bact. Rev., 4> iOW, 275) baa 
outlined a classification of the vibnos 
based upon their protein and poly- 
saccharide structures Using chemical 
methods, it was found that one poly- 
saccharide and one protein nas com- 
monly obtained from cltch strain of 
vLbno; v.heo exceptions occurred, it \ias 
invariably noted that the strain t\aa 
undergoing dissociation. Given a single 
protein and polysaccharide in each 
vibrio, it was possible to divide the 
strains into si.v groups, nbich acre 
numbered in the order of thei r discovery 
as shown m the table 


A chemical grovptng of the ekolengenic 
and ualcr abnoi 


Coup 

ProtrmType | 

' 1 

I PoIjr«arc)urjde 
IVpt 

I 

I 1 

I 

II 

I 

II 

HI 

II 

II 

IV 

n 1 

I 


II ! 

III 

VI 

I 1 

! 


The strains of Groups I and II possess 
the same protein and different poly- 
saccharides. These are derived from 
cases of cholera and have the serological 


0 sub-groups II, III, IV, V, VI and 
individual races (mostly hemolytic) . 
Paracholcra, cholern-Iike, and some 
K Tor vibrios. 

(Types within sub-groups underlined ) 


and biochemical characteristics of 0- 
Group I, Vtbrto cholera. Group Istrains 
are more common than those of Group 
II, which have, honever, been isolated 
from epidemics wit)j a high mortality. 
The phospholipid fraction is common to 
both types a hen isolated in the early 
part of an epidemic, but is not found m 
strains of other groups The harmless 
water vibrios, which are so heteroge- 
neous serologically (Taylor and Ahuja, 
Indian Jour. Med Res., ig, ID3S, S->32) 
form a single chemical group nith a 
homogeneous structure. They fail into 
Group III, which differs in its protein 
etnicture from the authentic cholera 
vibrios, and resembles Group 11 in its 
polysaccharide The vibrios of Group 
IV, which came from El Tor and from 
chrome vibrio carriers are believed on 
epidemiological grounds to be harmless, 
although serological methods have failed 
to distinguish them from cholerigcnic 
vibrios Group V, which, like III and 
IV, contains protein II, consists, like 
Group IV, of strains from chronic vibrio 
carriers. Group VI strains are only 
rarely isolated in nature and representa- 
tives of this group arc generally found 
among collections of old laboratory 
strains They appear to be the result of 
polysaccharide variation from Group I 
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after long-continued growth on arti6cial 
media. 

2 Vibrio berollnensis Ncisser. (Arch, 
f Hyg., 19, 1893, 200; Ultcrospna bero- 
linen$is Migula, in Engler and Prantl, 
Die naturl. Pflanzcnfam., /, la, 1895, 33.) 
From M. L , the genitive of Bcroltna, the 
Latm name for Berlin 

Curved rods, somewhat smaller than 
Vtbrto comyna. Frequently occurring 
in pairs. Motile, possessing a jiolar 
flagellum Pleomorphic. Gram-nega- 
tive. 

Gelatin colonies: Small, grayish, 
slightly granular, fragmented. 

Gelatin stab: Slow, napiform lique- 
faction. 

Agar slant: Grayish-yellow’, moist, 
glistening 

Broth: Turbid, with gray pellicle. 

Litmus milk No coagulation, no acid. 

Potato: Brownish streak. 

Indole is formed 

Nitrites produced from nitrates. 

Not pathogenic for mice, pigeons or 
guinea pigs. 

Aerobic, facultative. 

Optimum temperature 37 ®C Mini- 
mum above 10*C. Maximum less than 
60'C. 

Source ■ Isolated from filtered Spree 
river water. 

3. Vibrio metschnlkoTil Gamal^ia. 
(Gamal6ia, Ann. Inst Pasteur, S, 1858, 
482; Pacimo melschmKoffi Trevisan, I 
generi e le specie delle Battcriacee, 1889, 
23; Spirillum tnetschniKovi Sternberg, 
Man of Bact., 1893, 511, Vibrio nord- 
hafen Pfuhl, Ztschr f Hyg , SS, 1894, 
234; Microspira metschmkoffii Migula, 
in Engler and Prantl, Die naturl Pflan- 
zenfam , /, la, 1895, 33.) Named for 
Metschnikoff, Russian bactcriolo^st. 

Probable synonyms Vibrio sehvyl- 
kilien$is Abbott, Jour. E.xp Med , 1, 
1896, 424 (,Mtcrospira schuylktltensis 
Chester, Manu.il Deterra. Bact., 1901, 
334); Vibrio danubteus Ileider, Cent. f. 


Bakt., 14, 1893, 341 (il/icrospiVo danubtea 
Migula in Engler and Prantl, Die natOrl. 
Pflanzcnfam., 1, la, 1895, 33; Spirillum 
datiubicum Holland, Jour. Bact , 6, 1920, 
225). 

Curved rods, somewhat shorter and 
tliicker than Vibrio comma. Motile 
Gram -negative. 

Gelatin colonics: Like those of Vibrio 
comma. 

Gelatin stab: Rapid, napUorm lique- 
faction. 

Agar slant : Yellowish, plumose, moist, 
glistening. 

Broth: Turbid, wdtli thin, white pel- 
licle. 

Litmus milk: Acid, coagulated (eighth 
day); not peptonized. 

Potato: Delicate, brownish growth. 

Indole is formed. 

Nitrites produced from nitrates. 

Pathogenic for pigeons, fowls, and 
guinea pigs. 

Aerobic, facultative. 

Optimum temperature 37*C. Maxi- 
mum less than 45*C. 

Source Isolated from fowl dead of a 
choleraic disease. 

Habitat: The intestinal contents of 
chickens, pigeons and other animals suf- 
fering from a cholera-like disease. 

4 Vibrio tyrogenus (FIQgge) Hol- 
land (Kdscspirillcn, Dcnckc, Dcutsch. 
mod. Woclinschr., 11, 1885, 33; Spirillum 
tyrogenwnTluggc, DieMikroorganismcii, 
2 Aufl., 18SG, 3S6; Pacima denekei Trevi- 
san, 1 generi e le specie delle Batteriacce, 
1889, 23; J/icrosptro tyrogena MigulOi 
in Engler and Prantl, Die naturl. Pfian- 
zenfam., 1, la, 1895, 33; Holland, Jour. 
Bact , S, 1920, 225, Vibrio denekei 
Hauduroy ot al., Diet. d. Bact. Path, 
1937, 541.) From Greek tyros, cheese, 
genes, produced from. 

Curved rods, rather smaller and more 
slender than Vibrio comma, often very 
long, closely w’ound spirals Motile, 
possessing a polar flagellum. Gram- 
negative 
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Gelatin colonies : Small, gray, granular, 
entire. 

Gelatin stab Kapid, saccate liquefac- 
tion 

Agar slant: Yellowish-white, plumose, 
glistening. 

BrothtTurbid. 

Litmus milk: Not coagulated 
Potato: No growth. 

Indole not formed. 

Slight production of nitrites from 
nitrates. 

Aerobic, facultative. 

Optimum temperature 30*C 
Source . Isolated from cheese 

5 Vibrio xenopus Sohrire and Green- 
field (Trans Royal Soe So Africa, 
17, 1930, 309.) From A’enopus, a genus 
of African toads. 

Spiral forms, occurring singly and in 
pairs. Non-motile. Gram-negative 
Gelatin stab: Slow, crateriform lique- 
faction. 

* Agar colonies : Small, white, glistening, 
slimy, entire. 

A^r slant, prayish-iihite, slimy, 
entire. 

Broth: Turbid with flocculent sedi- 
ment. 

Litmus milk: Unchanged. 

Potato: Not reported. 

Indole is not formed 
Nitrites are produced slowly from 
nitrates. 

Blood serum is peptonized 
Starch is not hydrolyzed. 

Acid from glucose, fructose, maltose, 
glycerol and sorbitol. 

Aerobic, facultative. 

Optimum temperature 37®C. 

Source: Found in abscess of pectoral 
muscle of African toad. 

C. Vibrio plsclum David. (Cent. f. 
Bakt.,IAbt.,OriB ,/0^, 1927,40.) From 
I.atin pisei$, fish 

Curved rods : 0.3 to 0 5 by 2 0 microns. 
Motile with a single polar flagellum. 

Gram-negative. 


Gelatin colonies: Circular, granular, 
opaque 

Gelatin stab: Napiform liquefaction. 

Agar colonies; Yellowish, circular, 
smooth, entire, iridescent. 

Agar slant • Light yellow, transparent 
streak. 

Broth: Slight turbidity, with thin 
pellicle. 

Litmus milk: Soft coagulum. Pep- 
tonized, alkaline. 

Potato: Brownish -red streak 

Indole IS formed 

Nitrites not produced from nitrates. 

Hydrogen sulfide formed. 

No action in sugar media. 

Pathogenic for frogs. 

Aerobic, facultative, 

Optimum temperature 18' to 20 'C» 

Habitat’ Causes epidemic infection lo 
fish. 

7. Vibrio proteus Buchner (Kora- 
mabacillus dcr cholera nostras, FinUer 
and Prior, Deutsche mod Wochensehr., 
1884 , 632; Buchner, Sitrungsber. d 
Gescl. f Morph u. Physiol., Munchen, 
Heft I, 1SS5, 10; Pacinio ;fnWer» Trov- 
isan, Atti d. Accad. Fisio-Mcdico- 
Statistica in Milano, Ser. 4, S, 18S5, 84; 
Jl/icrospiro finkltrt Schroeter, in Cohn, 
Krytogamen-Flora von Schlcsien, S, 1, 
1886, 168, jSpiViffum finkUri Crookshank, 
Man. of Bact , 3rd ed., 1890, 282; il/icro- 
tpira protect Chester, Afanual of Deter- 
minative Bacteriology, 1901, 33S, Vtbrto 
finkleri Holland, Jour Bact,, 6, 1920, 
225.) From Greek, Proteus, a marine 
deity who had the power of assuming any 
shape he chose. 

Curved rods : 0.4 to 0 C by 2.4 microns, 
often pointed at both ends Motile, 
possessing a polar flagellum. Gram- 
negative 

Gelatin colonies - Small, gray, circular, 
granular, entire 

Gelatin stab: Rapid, aaccatc lique- 
faction. 

Agar slant: Dirty grayish, plumose. 

Broth: Turbid, with fetid odor. 
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Litmus milk : Slightly acid ; coagulated; 
peptonized. 

Potato : Grayish, slimy layer. 

Indole not formed. 

Nitrites not produced from nitrates. 

Aerobic, facullntive. 

Optimum temperature 30"C. 

Source: Isolated from feces of pa* 
tients suffering from cholera nostras. 

Habitat: Intestinal contents in cholera 
nostras and cholera infantum. 

8. Vibrio wolfil (Migula) Bergey et al. 
(Bacillus cAofcroidcs Wolf, MQnch. mod. 
Woehensehr , 40, 1893, 093; iUicrospira 
U'olfii Migula, Syst. d. Bakt., S, 1900, 
1001; not ;l/icroapjra eholeroides Migula, 
foe. c»t , 992; Bergey et al., Manual, Ist 
cd., 1923, SO ) Named for Wolf, who 
first isolated this organism. 

Curved rods and S'shaped forms. 
Motile. Gram-negative 

Gelatin colonics : Small, grayish-white, 
spreading 

Gelatin stab* Infundibullform lique- 
faction. 

Agar slant: Gray, moist layer. 

Broth: Turbid, with gray pellicle 

Litmus milk: Acid; coagulated. 

Potato Yellowish-'i\hite layer. 

Blood scrum: Bapul liquefaction. 

Indole not formed. 

Nitrites not produced /ram nitrates. 

Aerobic, facultative. 

Optimum temperature 37®C. 

Source: Isolated from cervical secre- 
tions in chronic endometritis. 

9. Vibrio sputigenus (Migula) Bergey 
et al. (Vibrio aus Sputum, Brix, Ilyg. 
Rundschau, 4, 1894, 913; ^^tcrospira 
sputiffcno Migula, Syst. d. Bakt., 8, 1900, 
9S1; Bergey et al , Manual, Ist ed., 1923, 
80.) From Latin, spuo (sputits), spu- 
tum; ~genes, produced from. 

Slightly curved rods, about the same 
size and form as Vibrio comvia, occurring 
singly, occasionally three or four in a 
chain. Motile. Possessingapolarflagel- 
lum. Gram-negative. 


Gelatin colonics: Small, circular, 
slightly granular, yellowish, bccomlog 
brownish. 

Gelatin: Cratcriform liquefaction. 

Agar slant: Grayish-while, moist. 

Broth: Turbid, no pellicle formed. 

Litmus milk: Acid; coagulated. 

Potato: Thin, gray layer, spreading. 

Indole not formed. 

Nitrites not produced from nitrates. 

Aerobic, facultative. 

Optimum temperature 37*C. 

Source: Isolated from sputum. 

10. Vibrio liquefaclens (^ligula) Ber- 
gey et al. (BonliolT, Arch. f. Hjg., 19, 
1893, 218; A/t'crospiro liquefaciens Mi- 
guta, Syst. d. Bakt., £, 1900, 990; Bergey 
et al.. Manual, Ist cd., 1923, 81.) From 
I^tin, liqutfacio, to make liquid. 

Comma and S-sIispcd rods. Motile. 
Gram-negative. 

Gelatin colonics: Circular, with ir- 
regular margin, surrounded by a rose- 
colored zone. 

Gelatin stab: Slow, napiform lique- 
faction. 

Agar slant: Smooth, grayish, plumose. 

Broth: Turbid, with heavy grayish 
pellicle. 

Litmus milk: Acid; coagulated. 

Potato: Moist, brownish layer. 

JntJoIc Js not /orrord. 

Nitrites not produced from nitrates. 

Aerobic, facultative. 

Optimum temperature 37®C. 

Habitat: Water. 

11. Vibrio strlctus Kutschcr. (Ztschr. 
f. Ilj-g., 19, 1895, 409.) From Latin 
stringo (strictus), constricted. 

Markedly curved rods, of about twice 
the size of Vibrio comma. Motile. 
Gram-negative. 

Gelatin colonies: Small, circular, yel- 
lowish, with serrate margin. 

Gelatin stab: Slow, napiform to sac- 
cate liquefaction. 

Agar slant : Growth plumose, moist 

Broth: Turbid, w^itb gray pellicle. 
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Litmus milk; Not coagulated. 

Potato: Thin, barely visible layer. 
Blood scrum is slowly liquefied- 
Indole is not formed. 

Nitrites not produced from nitrates. 
Pathogenic for guinea pigs. 

Aerobic, facultative. 

Optimum temperature 37®C. 

Habitat: Water- 

12 Vibrio aquatllls Gtlnther. (Deut- 
sche med. Woehensehr., 1892, 1124; 
MicToipira aquaiilis Migula, System der 
Bakterien, i, 3900, 993.) From Latin, 
aqualicus, living in water 
Curved rods, like Ptbrio comma 
Motile, possessing a polar flagellum 
Gram -negative. 

Gelatin colonics: Circular, brownish, 
finely ewnuJar, entire 
Gelatin stab : Cratenform liquefaction 
Agar slant; Moist, grayish, glistening 
Broth; Slightly turbid. 

Litmus milk : Not coagulated 
Potato* No growth 
Indole not formed 

Nitrites not produced from nitrates 
Aerobic, facultative 
Optimum temperature 30*C 
Habitat: Water. 

13. Vibrio aeoclstes Gray and Thorn- 
ton. (Gray and Thornton, Cent f 
Bakt , II Abt., 7S, 192S, 92 ) From 
Greek neos, new and KtalS box or ark 
Here used a.s the equivalent of Newark, 
the name of a city in Enghand 
Curved rods. 0 5 to 10 by 1 0 lo 4 0 
microns. Motile with one to three 
polar flagella. Gram stain not recorded. 
Gelatin colonies: Liquefied 
Gelatin stab : Liquefied. Medium red- 
dened. 

' Agar colonies: Circular or amoebwd, 
bufl to brownish, convex, smooth, gba- 
teaing, entire. 

Agar slant .Filiform, fluorescent, raised, 
smooth, glistening, undulate. 

Broth: Turbid. 

Nitrites not produced from nitrates 
Starch not hydrolyzed. 


Acid from glucose. 

Attacks naphthalene. 

Aerobic, facultative. 

Optimum temperature. 

Habitat; Soil. 

14 Vibrio cuseatus Gray and Thorn- 
ton- (GrayandThornton,Cent./-Bait., 
II Abt., 7S, 1928. 92.) From Latin, 
euneo (ouneaius) wedge. 

Curved rods : 1 0 by 1.0 to 3 0 microns, 
the cells tapering at one extremity. 
Motile W'ith one to five polar flagella. 
Gram-aogative. 

Gelatin colonies: Liquefied. 

Gelatin stab : Liquefied 

Agar colonies; Circular to amoeboid, 
while to bull, flat to convex, smooth, 
translucent, border entire. 

Agareiaat; F/l/form, whitish, smooth, 
glistening. 

Indole not recorded. 

Nitrites not produced from nitrates 

Starch not hydrolyzed 

No acid from carbohydrate media. 

Attacks naphthalene 

Aerobic, facultative 

Optimum temperature 30* to 35*C. 

Source: One strain isolated from 
soil from Rothamsted, England. 

Habitat Soil 

1$ Vibrio granll (Lundestad) Stanier. 
(Baetenum pranii Lundestad, Cent. f. 
Bakt.. 11 Abt., 75, 1928, 330; Aeftromo- 
haefer pranii Bcrgcy ct al., hhanual, Srd 
cd , 1930, 222, Stanier, Jour. B.act , 4^, 
Ifftl,533) Named for Prof H. H. Gmn, 
who first detected agar-hquefying bac- 
teria. 

Rods 0 G to 0 8 by 1 4 to 2 4 microns, 
with rounded ends, occurring singly, in 
pairs, and at times in short cliains. 
Motile. P3br flagellate (Stanier, loc. 
eft.). Gram-negative. 

Iish-gelatin colonics: Punctiform, 

black, glistening. 

Fieh-gclatm stab: Slow, cratenform 
liquefaction. 

Sea-weed agar colonies : Circular, flat. 
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opaque, glistening, white, slimy, entire. 
Agar is dissolved. 

Fish-ngar slant. Flat, «liite, clc\*atcJ, 
glistening, undulate. Liquefied. 

Broth: Turbid with grayish-white, 
slimy sediment. 

Indole not formed. 

Nitrites not produced from nitratw. 
Starch usually hydrolyzed. 

No action on sugars. 

Aerobic, facultative. 

Optimum tempemturo 20* to 2o*C. 
Source: Sea water of Nomegian Coast. 
Habitat; I’resumably sea \\ater and 
on sea w ceda 

1C. Vibrio leooardll M(talnilvOV and 
Chorine. (Ann. d. I’Inst Pasteur, 4?, 
1928, 1017 ) Named for Leonard. 

Cur\’cd rods with roundcil ends, 0d> 
to 1.0 by 2.0 to 3 0 microns. Afotilc 
with 1 toSpolarfingclla. Gram-negative. 
Gelatin stab. No liquefaction. 

Agar colonics Smalt, transparent, cir- 
cular, having a cliaractcristic o<ior. 
Broth. Turbid, w'ith thin pclhclo. 
Litmus milk No coagulation, acid, 
with reduction of litmus. 

Potato Slight, colorless growth 
Indole not formed 
Nitrites produced from nitrates 
Blood scrum not liquefied 
Hydrogen sulfide formed. 

Acid and g.as from glucose, fructose, 
galactose, lactose, sucrose and mannitol. 
No acid or gas from maltose or glycerol. 
Aerobic, facultative 
Optimum temperature 30*C 
Habitat : Highly pathogenic for insects 
as Galleria mellonella L. (bee moth), 
and Pyrausta mibialis Iltibn. (European 
corn borer). 

17. Vibrio agarllquefaclcns (Gray and 
Chalmers) Bergey et al. (,Micro$pira 
agar-Uquefactens Gray and Ciialraers, 
Ann. Appl Biol., il, 1924, 325; Manual, 
4th ed , 1934, 119.)\ From Latin, Itque- 
facw, liquefying; ^lnlay, agar, a jelly 
from seaweeds. \ 

Short curved rods, Usually c-shaped, 


with occasional s-shaped and coccoid 
forms. Cells 2 0 microns long by OA 
to 0.7 micron broad; 3.0 to 5 0 microns 
long in division stages. Coccoid forms 
stained, 0.6 to 0.7 micron long. Motile 
with a single jiolar flagellum. Gram stain 
not reiiortcd. 

Gelatin stab: Very slight surface 
growtli after one roontli; the streak then 
shows a headed line. No liquefaction. 

Agar colonics: Surface colonics appear 
as a whitish grow th in a depression, sur- 
rounded bj' a white ring. The colony is 
later surrounded by a ring of liquid agar. 
Deep colonics sliow a clear area and may 
be irregular, oval or angular. 

Agnr slant; A deep groove is cut along 
the inoculation streak, whitish growth 
along sides. The gel is later much weak- 
ened. 

Broth: Slightly turbid. No pellicle. 

Acid from glucose, lactose and mal- 
tose. No acid from sucrose or glycerine. 

Utilizes ammonia salts ns o source of 
nitrc^cn. 

Decomposes cellulose ond agar. The 
presence of one per cent glucose pre- 
vents the liquchaction of agar. 

Nitrites produced from nitrates. 

Starch is hydrolyzed. 

Aerobic. 

Temperature relations: Optimum 25 
C-, will grow nt IG* but not at 34*C. 

Habitat: Soil. 

18. Vibrio cyclosites Gray and Tliorn- 
fon. (Gray and Thornton, Cent, fflr 
Bakt., II Abt., 73, 192S, 92.) From 
Greek kyUos, circle or ring; slUo, to cat; 
M.L.cycloaitcs, feeding on rings, i.e. ring 
compounds. 

Curved rods: 0.5 to 1.0 by 1.5 to 40 
microns. Motile with a single 
flagellum. Gram-negative. 

Gelatin colonics: Circular, buff 
brown, flat, smooth, glistening, entire. 

Gelatin stab: No liquefaction. 

Agar colonies: Circular to irregular, 
pale buff (latcrgrcenish), smooth, entire. 

Agar stab: Filiform, greenish bun, 
raised, smooth, undulate. 




202 


MANUAL OF DETERMINATIVE BACTERIOLOGf 


Potato* No growth. 

Indole not formed. 

Nitrite production not reported. 

Blood eerum slant: Feeble growth. 
No liquefaction. 

No gas from carbohydrates. No change 
or slightly acid from glucose, lactose 
and sucrose. 

Optimum temperature 37®C. With- 
stands SS^C for 5 minutes. 

Aerobic or microacrophilic 

Pathogenesis Causes abortion in cattle. 

Source Twenty-two strains isolated 
from the placentas or fetuses of cows 
having abortion. 

Habitat* Causes abortion in cattle 

22. Vibrio pleraotooll (Zirpolo) Meiss- 
ner. (Baedlua pieraniomt Zirpolo, Boll. 
Soc. nat, Napoli, SO, 1918, 206; Meissner, 
Cent, t Bakt , II Abt., 67, 1926, 200.) 
Named for Picrantoni, an Italian bac- 
teriologist 

Rods 0 6 by 1 6 microns, with rounded 
ends. Motile nith one to three polar 
flagella Gram-negative 

Gelatin colonies Circular, and irregu- 
larly lobulatc 

Gelatin stab* No liquefaction 

Agar colonies 1 Circular, light green, 
smooth, entire 

Glycerin agar slant. Slightly luminous 
streak. 

Broth • Turbid, with pellicle 

Indole not formed 

Acid from glucose and maltose. 
Some strains also attack lactose, sucrose 
and mannitol. 

Best growth in alkaline media 

Aerobic, facultative 

Optimum temperature 37 "C. 

Source : Isolated from, the photogenic 
organ of the cephalopod Sepiola inter- 
media Naef 

Appendix;* The following epccies have 
also been listed in the literature. Many 
are inadequately described 


^[icro8ptra bonhojfii Migula. (Bonhoff, 
Arch. f. Hyg., i9, 1893, 252; Migula, 
Syst. d. Bakt., 2, 1900, 1008.) From 
water. 

Microspira candtis Migula. (Spiril- 
lum sapropkiles y and Vibrio gaprophiki 
y Weibcl, Cent. f. Bakt., f, 1887, ■leo, 
Migula, Syst. d. Bakt., 2, 1900, 1004; 
Mieroipira cloaca Chester, Man. Determ. 
Bact., 1901, 341.) Possibly identical 
with Microapira saprophtleg Migula, 
Mtcrospira weibelii Migula, Vibrio auralt 
Ford, Vibrio amithtiFord. Fromsewage. 

Microapira coprophila Migula. (Group 
3, No. 0, Kutscher, Ztschr. f. Hyg., IS, 
1895, 475; Migula, Syst. dcr Bakt., !, 
1900, OSC ) From fecal matter. 

.VicroapiVo maasei (v. Hoff) MiguU 
(Spirillum maasei v. Hoff, Cent. f. Bakt., 
I Abt., 21, 1897, 707; Migula, Syst. d. 
Bakt., 2, 1900, 978.) Possibly a variety 
of Vibrio comma Winslow et nl. From 
Rotterdam tap water. 

Microapira milleri Migula. (Miller, 
Deutsche mcd. Wchnschr., II, 1885, 133; 
Migula, Syst. d. Bakt., 2, 1900, 9S1; 
Spirillum milleri Holland, Jour, Bact , S, 
1020, 225; rj6rto milleri Holland, ibid.) 
Probably identical with Vibrio profm 
according to Migula. From dental caries 
Microapira murmanenaia Issatchenko. 
(Ilecherches sur Ics microbes de I’ocfan 
glacial arctique (in Russian), Petrograd, 
1914, 240 ) From sea water. 

Microapira eaprophilea Migula. (lieu* 
vibrio p, Wcibel, Cent. f. Bakt., 2, 1887, 
409, Vibrio saprophiles P Weibel, Cent. f. 
Bakt., 4, 1888, 225; Migula, Syst. d. 
Bakt , 2, 1900, 1006; Microapira tceibeh 
Chester, Man. Determ. Bact., 1901, 230.) 

Probably identical with Microapira cloaca 
Chester and Vibrio aurati Ford. Fro® 
sewage. 

Microapira tyroainalica Bcijcrinc '. 
(Kon. Akad Wetcnachappen, Amster- 
dam, IS, 1911, 1068.) From sewage 
Microapira weibelii Migula. (Iil'rie 


• Prepared by Mr. Wm. C. Haynes, New York Slate Experiment Station, 

New York, Jan y 1939; Revised by Capt. Wm. C. Haynes, Sn. C., Fort Bliss, exa , 
July, 1943. 
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sapTophilct a Weibel, Cent. f. Bakt , X, 
18S7, 465; ibid., 4, 18S8, 225; Migula, 
Syat. d. Bakt , £, 1900, 1005, .l/iVrojpiro 
sapropkilc Chester, Manual Deferm 
Bact., 1001,311; Vibrio sapropkiles Ford, 
Textb. of Bakt., 1927, 356 ) Possibly 
identical with Microspira cloaca Chester, 
Vibrio aurati Ford, Vibrio smtlliit Fonl 
From sewage 

Spirillum lipo/crum Bcijennck 
(Cent. f. Bakt , II Abt , 6S, 1925, 353; 
Chromalium Upoferum Bcrgey ct al , 
Manual, 3rd ed , 1930, 531 ) From 
garden earth and sewage Giesbcrger 
(Bcitrage zur Kenntnis dcr Gattung 
Spirillum Ehbg., Inaug Diss , Delft, 
1936, 64) regards this organism as a 
Fitm. Has R single polar flagellum 
Spirillum naaicola Trovisan (Nasen- 
schleimvibrio, Weibel, Cent f Bakt , 
£i 1887, 465; Trevisan, I generi c le 
specie delle Battcriacce, I8S9, 24, I'lferm 
naaalta Elsenbcrg, Bakt. Diag , 3 Aufl , 
1891, 218; Spirillum naaate Sternberg, 
Man of Bact., 1893, 697; Sptrosoma 
naaale Migula, in Engler and Prantl. 
Die natUrl. Pflanzenfam , 1 a, 1895, 

31.) From human nasal mucus. 

■Spirillum parrum Esmarch. (Cent, f 
Bakt., I Abt., Orig., S2, 1902, 565, also 
see Zettnow, ifticl,, 78, 1910, 1, Vibrio 
parvua Lehmann and Neumann, Bakt 
Diag, 4 Aufl., g, 1907, 491 ) From de- 
caying organic matter. 

Ft6rjo ai6ensis Lehmann and Neu- 
mann (Elbe vibrio, Dunbar, Dcufscli 
mod. Woehnsebr., 19, 1893, 799, Leh- 
mann and Neumann, Bakt. Diag , 1 Aufl , 
£, 1896, 340; Microspira dunbart Migula, 
Syst. d. Bakt., S, 1900, 1013; Phoiospiril- 
lum dunbart Miquel and Cambier, Trait6 
d&Bact , Paris, 1902, 881 ; PkolobacUrtvm 
tlun6art Ford, Textb. of Bakt., 1927, 621 ) 
From water of the river Elbe. Phos- 
phorescent 

Fi6noamylocellaGray. (Canad Jour. 
Rea , 17, 1939, 154 ) Decomposes cel- 
lulose. Produces glucose from starch. 
From soil, 

V ibrto angutllarum Bergman. (Ber. a. 
d. k. Bayr. Biolog. Versuchstat., Mtln- 


cbcD, £, 1909.) From an infectious dis- 
ease of cels. 

Vibrio aureus Weibel. (Weibel, Cent 
f. Bakt., 4, 18SS, 225, 257, 2S1; Spirillum 
aureum Trevisan, I generi e lo specie 
delle Battcriacce, 1889, 24, Spirillum 
aureum Sternberg, Man of Bact., 1893, 
700, Sptrosoma aureum Migula, Syst. d. 
Bakt., S, 1900, 95S ) Possibly identical 
with Vibrio Jlavus Weibel and Vibrio 
Jlaveseens Weibel. From sewage. 

Vibrio beijerinekii Stanier. (Jour. 
Bact , 4^, 1911, 527-554.) Marine ngar- 
digcsting vibrio. 

Vibrio buccalts PrSvot (V'ibrion B, 
Rcpaci, Compt. rend. Soc. Biol., Pans, 
1909, CM; Pr6vot, Man do Classif. des 
Bact. Ana£r., Paris, 1940,82 ) Anaerobe 
From the buccal cavity. 

Vibrio bvlbosa KalnipS (Latvijas 
0niversit5tcs Raksti, Senja I, No. 11, 
1930,237.) Decomposes cellulose From 
soil. 

Vibrio eardit Klein (Cent f. Bakt., 
I Abt , Orig , 58, 1905, 173 ) Possibly 
identical with Vibrio cuneatus Gray and 
Thornton ond Fi6rio martnus Ford. 
From the mussel (Cardium edule) 

Kthrio coslra I^lnmS (Latvijas l^ni* 
versilites Raksti, Senja 1, No. 11, 1930, 
241.) Decomposes cellulose From soil. 

1 ^ 16 ^ ekolerotdes a and P Bujwid. 
(Cent f Bakt , 15, 1893, 120; ^/icrosptVa 
choleroides Migula, Syst. d. Bakt , £, 
1900, 992 ) Probably a less vigorous 
strain of T'tfcrio comma Winslow et al. 
according to Chester, Jfan Determ 
Bact , 1901, 337. From water 

I'tftrio chrpsanlkemoides Lehmann and 
Neumann. (Spinllum-like organism, 
Jones. Cent f. Bakt., 11 Abt , 14, 1904, 
459, Lehmann and Neumann, Bakt. 
Diag., 4 Aufl , 5, 1907, 493.) From five 
samples of tap water and sewage. 

Vibrio crasaus (Vcillon and Rcpaci) 
Pr6vot (Spirillum crassum Vcillon and 
Rcpaci, Ann Inst. Past., SG, 1912, 306; 
Pr4vot, Man. de Classif des Bact. Ana6r., 
Phris, 1940, 85.) Anaerobe From the 
buccal cavity. 

Vibrio crasaus var. D, Pr6vot. 
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D, Rcpaci, Ann. Inst. Past., SG, 1912, 
550; P^^vot, Man. do Classif. dcs Bact. 
Ana6r , Pans, 1910, SO.) Anaerobe. 
From the buccal cavity. 

Fifirto craslcrt Ilauduroy ct nl. 
(Crastcr, in Viollc, Le Cholera, Masson 
4dit , 1919, Ilauduroy et al., Diet. d. 
Bact. Path., 1937, 541.) Isolated from 
healthy persons. Bcscmbles Vibrio 
comma. 

Vibrio cucumis KalninS. (Latvijas 
tinivcrsitritcs Haksti, Scrija I, No 11, 
1930,213.) Decomposes cellulose. From 
soil. 

Vibrio devorana Boijerinck. (Cent. f. 
Bakt , II Abt., 11, 1903, SOS ) Prom 
water. 

Vitno drennani Chalmers and Water* 
field. (Drennan, Jour. Inf. Dis., 14, 
1914, 251 ; Chalmers and Watcrficld, 
Jour. Trop. Med , 19, 1910, 105.) Colon- 
ies white, turning dark brown. From 
feces. 

Vibrio Jlavesccna Wcibol. (Cent. f. 
Bakt., 4, 18SS, 225, 257, 2S1; -Spirillum 
fiaveaeena Trevisan, 1 gcncri c Ic specie 
delle Dnttcnaccc, 18S9, 24, Spirillum 
fiaveaeena Sternberg, Man. of Bact., 1893, 
lOQ] SpiToaoma fiaveaeena Mlgula, Syst. d. 
Bakt , 2, 1900, 959 ) Possibly identical 
with Vibrio aureua Weibcl and Vibrio 
fiavua Weibel From sewage. 

Vibno flavua Wcibel. (Cent. f. Bakt , 
4, ISSS, 225, 257, 281, Spirillum fiavum 
Trevisan, I gencri c le specie delle Bat- 
tenacce, 1889, 24; Spirillum fiavum 
Sternberg, Man of Bact , 1893, 700; 
SpiTOSoma fiavum Mjgula, Syst. d. Bakt., 
2, 1900, 959 ) Possibly identical with 
Vibrio aureus \Yeibcl and Vibno flavea- 
cens Weibel. From sewage 

Vibrio fuscua Stanier (Jour. Bact., 
42 , 1941, 540.) Marine agar-digesting 
vibrio 

Ft6no gauduckeau Hauduroy et al. 
(Gauduchcau, in Violle, Le Choldra, 
Masson ddit., 1919; Hauduroy et al.. 
Diet. d. Bact., 1937, 543.) From the 
blood of .a fever patient. Hcsembles 
Vibrio comr.ta. 

Vibrio ghxnda Pfeiffer. (Pasquale, 


Gior. mod. d. r. cscrcito, 1891; Pfeiffer, 
in FKiggc, Die Mikroorganismen, 2, 1S96, 
590; Microapira ghinda Migula, Syst. d 
Bakt., f, 1900, 990.) From water. 

Vibrio groaaua (Migula) Ford. (\’ibrio 
No. 1, Kutscher, Ztschr. f. llyg., SO, 
1893, 46 ; Microipira grossa Migula, Syst. 
d. Bakt., S, 1900, 1012; Ford, Tc^tb. of 
Bact., 1927, 343.) From liquid manure. 

Vibrio halobieua deaulfuricans Horo- 
witz-4Mns8owa and Sonntag. (Arb a. 
d. Stantl. wisscnsch. Nahrungsmittel- 
Institut 1931 (Russian); sec Ztschr. f. 
Untera. d. Lebensm., 62, 1931, 597.) A 
lialophiiic vibrio found in salted sar- 
dines, anchovies and other marine fish. 

Vibrio helcogcnea Fischer. (Cent. f. 
Bakt., 14 , 1894, 73; Microapira helcogenes 
Migula, Syst. d. Bakt., S, 1900, 978 ) 
From descriptions, indistinguishable 
from Vibrio proteua according to Chester, 
Man. Dctcrm. Bact., 1901, 339. From 
fcccs. 

Vibrio hyoa Ford. (Vibrio No 3, 
Kutscher, Ztschr. f. Ilyg., 20, 1895, 46; 
Spirillum mobile Migula, Syst. d. Bakt., 
2, 1900, 1020; Ford, Textb. of Bact., 1927, 
342.) Isolated from liquid manure. 

Vibrio inera Besson , Ilanquc and Sene? 
(CJompt. rend. Soc. Biol. Paris, 79, 1918- 
1097 ) From the feces of persons having 
dysentery. 

Vibrio tnlcrmcditis (Migula) Ford. 
(Group V, No. 9 of cholera-liko vibrios, 
Kutscher, Ztschr. f. Hyg,, 20, 1S95, 4SI, 
Jl/icrospira inlermedfa Migula, Syst. d. 
Bakt , S, 1900, 907 ; Ford, Textb. of Bact , 
1927, 342.) Possibly identical with Vib- 
rio berolinensia Ncisser. From water. 

Vibrio ivanofi Pfeiffer. (Ivanoff, 
Ztschr f. Hyg, IS, 1893, 134; Pfeiffer, 
in Fluggo, Die Mikroorganismen, 2, 1S96, 
592.) Probably a variety of Vibrio 
comma AVinslow et al. according t® 
Chester, Man. Dctcrm. Bact., 1901, 337. 
From feces of a cholera patient. 

Vibrio jcywnt Jones, Orcutt and Bitt e. 
(Jour. Exp. Med., SS, 1931, 853.) From 
small intestine of calves suffering from 
diarrhea. . 

Vibrio kegallensts Hauduroy et ai- 
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(Diet. ti. liact. r.^th., 1937, 5t4 ) From 
water. 

Vtbrio Uimenlo Houdurny cl al 
(Klimenko, in Violle, Lc ChoK-ra, Mas-ron 
1919; Ifaudiiroy ct al , Diet d 
Ihct. Falli , 1937, 51-1 ) Ke^emblM 
rifjrjo comma. FroTn llic inlc?1»no 
^'lbrio Iculentis Ilorflt flii.mp J>iss 
I/<i(lcn, 1921; abst. in Cent f Ikikt 1 
Abt . Kef , 75, 1922. 2'=a I From a liver 
fllisro*-?. 

*Vihrio Itngualta l^isriibcrjt (ZuiiKcii- 
Lclac-l’ilirio. U'ei'ljel, Cent f Hakt ^ 
ISSS, 227, 7j«cnberR, B-akt Diaj; , 3 Aull , 
1&91, 212; S;9enllMw litiffu/ie SternWrK 
Man of Jhet , l^i93, C97, A'p/r«»T»m<i /»w- 
ffualc MiRnla, in Knclcf and IVantl Die 
natOfl. IMlanrenfnm , 1. 1 a, )vx'>. 31 i 
From «!e|io»it on tlic tonpno 
Vihrif} liiaabonrn^ia 1’c’Mn.i llcMen* 
TOUM. (Cent. f. Ihkt . 1 C. isUt. tOl ) 
Aerordinp to Ci«ntonies«o idontieal, or 
nearly ro, with I’lJino prutfua From 
de^rriptinn^.Indutinsuisluihlo from I'lf-* 
r/o proteua according to (’'ho«(cr. .Man 
Delenn Ilaet., 1901, 3.39 From foe.-, 
of a cholera tmUent. 

Vibrio innld'norio ICiiIninl flAtiiji'* 
t?nivcr«it.*itcs Kuk^ti, t^enj-v f. N‘» D. 
930, 2.V1.) I)i‘cnm|x3«e« etdlulo^e Fn*m 

ftiil. 

Fil'ri'rt mitrmua fKn««rII) Fonl 
(■‘lyiriKum mannum Kii»'eJ|, 2{«rJ«r I 
. //, 1^91, IW, Mtrrotptrn marina 
M'lruli, ei. iiikt . I'KW. lory. 

I'.ml, Textli ol Ihct . 1927. .317 I Fn-m 
r*i Water. CI<»«»Iy ri«eiiihle« f'lfcren 
r<.neaf)<* (Jny nnil Tliornlnn nnd 1 ibr$o 
rardu' Klein. 

Vibrio tnfftriiinh I'fiin'rr tFa*guil‘, 
Dinr. wod.el. r e*«Tnlo, 1^'K. IV«iual«-. 
llaMmCTrten'eiJihrf'!-erifhte.r.l'‘‘lI,.3.V». 
Ffrj"rf, In norse. Dir Miln«-irr»n‘*mrn. 

f. l'-''’'.!,v}^ificTiiiptrarnn’ta:/tbMitMlii. 

d Unit.. !. J'*»k W, SpinUur^ 
manavoA C'lse-'ter, Afanitil IVfrrni 

Kiri, 5;.ifif/>.n naii’e-raA 

IMlAn.l.J.-ir Ihrt..5. I'r.xi.Zi'., F.*n» 

r'-Tii’vnA IloIIan.!, I’-./i Fro-i feer^ 
«'f * tlji.Vri pilieni 

(Vj.lnier» *wl 


I’lbrio mMlirria IVf'vot (.Man de 
Classif lies Ikiet. An.n'-r , Fans, 191(1, SI 1 
.Vnacmlic From flic fpm.ilepcnit.al (met 
I'jhrjo napi KnlninJ (l.itiij.is Cm 
\crBi(2to8 JLikstt, Senja I, No II. 1930, 
232 ) Decomposes cclIulo«e I'rom soil 
rifene n'llianla ihiminroi et .il 
(Tliirrmt, in Vinllc. /.c Cholf-ni. .tfas-iii 
enlit , I0I9, JLiijduro_> ef al . Diet el 
Ikipt Path , 1937, 51G ) Ifohted from .i 
piticfit liavinpa eholcra like elise.i«!e 
Vibrio perieoma Kalnins (I.itMjis 
Cnucraitiitca Uaksti, ticriji I. No 11. 
1930,230) Deeomfioees eeIluio‘e From 
mill 

Vibrio fiolymorphua Fn'vut (Spiro 
rlieic n, Itcfuici. Ann /n«t l’i<f . iC. 
1912, 5li, Vil/ria pirudoipirvrhacta U, 
UViiilierc, N’afixelle and Fr/xot. f.ow 
.MicitiIx*s .XnafrobieH. 19.30, S>J, IVi'iol, 
Mat* «!e (larsif dcs Ihct Anaf-r , F.in« 
1910, M ) .taierohe Frorn the |jiirr:il 
nvii> 

FiArifi polymiirpb’ii \ir |H;runelic 
l‘rf-\«t (.'^piroehete ('. IIr|«iri, Ann 
Insl F.iit . tC. 19J2, Gis, Vibrio piei/'/<> 
npirorAoeM C. UriiitiefK. .N‘.itn«lle and 
IViot. l.rs Mienilies .taifnihics, 1930, 
K-’l. IV»eif. .Mm ele (‘h»’if dts Faef 
Xn.ii'f. Fan*. 1910, St i tmernU' 
From the hitcml e-ivitv 

Vibrio p'lriiirntti (.MiRiihl Fonl (Der 
l»irtMrn‘ep A ilirm Jtirpr, (Vnt f Jliki . 

I M»t 277, Ifieroipirft fKT(i,en 

«•* Mipiili .'^mt d IhH / 
r<ir*l Tixtl. «■! Ihrt . J'l.T. \\\ > I rom 
i« iter 

I'll.riei rriern Knluin* Cm 

M-r»it5tr« Itil.*li I S'« n. 1'*^'. 

J:L'i » D« rrllld'xr I'lom ^-/il 

I dri«» piei^'f npiriWai/rt Frfuit 
t.“*l*iroel.*'lr ,A, Ilejrtri. Ann lfi*t IS«t , 
fe 1912.f*3‘», 1 f Ti.'J .1. 

HVinl«-rs. .\in»rlle and IVeint, Ir* 
Mirrol.n .\lL\fTr,\ rt I'lV,, 

Man dr. |l,rt Ar.i.'r . Far... 

1910. \3 J .\rwien.lr. ) nr^ tl.r 1 ejerxl 
nrilj 

ri»r*» ri.fn.f,. IVir! (Vihfvn 

Itr]c\ri. <**r* j tth I S*" I'-. 1 Fan*. 

n ri.'op* rr>^.ft 
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1909, 630; Prfivot, Man. tie Classif. ties 
Pact. Anafir., Paris, 1940, 83.) Anaerobe. 
From the buccal cavity. 

Vibrio -pyogenea (Doerr) Lehmann and 
Neumann. (Eitcrspirillum, Mezinescu, 
Cent. f. Bakt , I Abt., Orig., S5, 190-1, 
201; Spirillum pyogenca Doerr, Cent, f.' 
Bakt., I Abt., Orig., S8, 1905, 15; Leh- 
mann and Neumann, Bakt. Diag , 4 
Aufl., S, 1907, 493 } From pus in a ease 
of pyelitis calculosa. Non-rootile. 

Vibrio rantcula KalninS. (f^atvijas 
Cnivorsitiitea Rakati, Serija I, No. II, 
1930,248.) Decomposes cellulose. From 
soil. 

Pi6rio riffcnsis KalninS. (Lat\rijas 
Universitatca Rakati, Serija I, No. II, 
1930,254 ) Decomposes cellulose. From 
soil. 

Vi6rio ruijctmdus Gottron ct al. 
(Gottron, Weaver and Shorago, Jour. 
Bact., .^3, 1942, 01.) From a trickling 
filter 

Vtbrto scpticua Kollo. (Kollc and 
Schumann in Kollo and Wassormann, 
Handb. d. path. Mikrourg., 2 AuD., J, 
1912,101 ) Identical with Vibrio comma 
culturally and morphologically. From 
a cholera-Iikc disease. 

Vtbno amithti (Migula) Ford (Smith, 
Cent f. Bakt , JO, 1891, 177; Mtcrospira 
smitkii Migula, Syst. d Bakt., 2, 1900, 
1006; Ford, Textb of Bact , 1927, 340 ) 
Possibly identical with Microapira aapro- 
phtlea Migula, Microapira wetbelii Mi- 
gula, Microapira cloaca Chester and 
Vt6rio aurali Ford From abscesses of 
large intestine of s^vnne. 

Vibrio apermatoroidea Loffler. (Cent, 
f. Bakt., 7, 1890, 638.) From kohlrabi 
infusions. 

Vibrio aputigenus (Miller) Privot. 
(Spirillum spuligenum Miller, Die Mikro- 
org. d. Mundhohle, 2nd ed , 1892; Pr5vot, 
Man. de Classif. des Bact. Ana^r., Paris, 
1940, 85; not Vt6rio spuhgenua Bergey 
ct al., Manual, 1st ed., 1923, 80.) An- 
aerobe. From the buccal cavity. 

Vibrio apuligenua var. minvttsaimua 
Pr6vot. (Muhlens, Cent. f. Bakt., I 


Abt., 48, 1909, 523; Prdvot, Man. de 
Classif. dcs Bact. Anadr., Paris, 1910,85.) 
Anaerobe. From the buccal cavity. 

Vibrio aputorum Prfivot. (Man. de 
Classif. dcs Bact. Anafir., Paris, 1910, 85.) 
Anaerobe. Isolated from a case of 
bronchitis. 

Vibrio atationis KalninS, (Latvnjas 
tJnivcrsitates Raksti, Serija I, No. 11, 
1930,230.) Decomposes cclfulose. From 
soil. 

Vibrio alomatitis Prfivot. (Vibrion A, 
Repaci, Compt. rend. Soc. Biol. Paris, 
1909, 630; Prfivot, Man. dc Classif. des 
Bact. Anafir., Paris, 1940, 82.) Anaerobe. 
From the buccal cavity. 

Vibrio aubtiliasimus (Migula) Ford 
(Spirillum No. 1, Kutschcr, Ztsebr. f. 
Ilyg., 20, JS95, 46; Spirillum tenerrimm 
Lehmann and Neuman, Bakt. Diag., t, 
ISOO, 349’, Spirillum aubUliaaimum'Mis^ih, 

Syst. d. Bakt., £, 1900, 1020 ; Ford, TcNtb. 
of Bact., 1927 , 311.) Regarded hy 
Kutschcr as being probably identical 
with the orean’ism found by Smith (Cent, 
f. Bakt., le, 1894, 324) in swine dung 
Resembles Vibrio slriclus. 

Vibrio auia Ford. (Vibrio No. 2, 
Kutschcr, Ztschr, f, Hyg., £0, 18D5, 46; 
Spirillum copropbifimi Migula, Syst. d. 
Bakt , S, 1900, 1019; not Microapira 
coprophila Migula, foe. cif., 0S6; Ford, 
Tcxtb.of Bact., 1927, 341.) From liquid 
manuro. 

Vibrio surati (Lamb and Paton) Ford. 
(Spirillum aurali Lamb and Paton, Arch. 
Int. Med., IS, 1913 , 259; Treponma 
surali Brumpt, Nouveau Traitfi de 
Mfidecinc, Paris, 4, 1922, 514; Ford, 
Textb of Bact., 1927, 337.) Isolated 
from a case of vegetative endocarditis. 
Closely resembles Vibrio amilhii Ford, 
Microapira ipeibelii Migula, il/icrospiro 
saprophiles MiguLa and Microapira cloaca 
Chester. 

Vibrio aynihetica ICalnins. (Latvijas 
Onivorsitiltos Raksti, Serija I, No. IL 
1930,245.) Decomposes cellulose From 
soil. 

Vibrio tenuis Veillon and Bepaci- 



FAinLY P5£TI2>OMONA1>AC£AB 


207 


(Ann. Inst. Past., 26, 1912, 300 ) An- 
aerobe. From the buccal cavity. 

T'liirio terrigenus Gunther. (Cent. I. 
Bakt , 16, 1894, 740; tern- 

genum Migula, Syst. d. Bakt., 2, 1900, 
1017; A/icrosptVa tcrrijena Cheater, Man. 
Deterca. Bact., 1901, 341.) Closely re- 
lated to Vxhrio ton3j7(aris Stephens and 
Smith. From soil. 

Titrio tonsillaris Stephens and Smith. 
(Cent, f Bakt., 19, 1S9C, 929; Mtcrospira 
tonsillaris Migula, Syat. d Bakt , 2, 


1900, 1009.) Closely related to Fthn'o 
terrigenus GHather. From buccal cavity. 

Vihn'o loulonensis Hauduroy et al. 
(Vibnon, Defressine and Cazeneuve, in 
Violle, ChoUra, Masson 6dit., 1919; 
Hauduroy et al., Diet, d Bact. Path., 
1937, 547.) From mussel beds in the 
bay of Toulon. 

Vibrio xylitiea ICalnins (Latvijas 
^niversitates Baksti, Serija I, No. 11, 
1930,232.) Decomposes cellulose. From 
soil 


Genus II. Desulfovlbrlo Kluyver and van Nitl.* 

(Cent f. Bakt., Il Abt., 0^, 1936, 369, Sporovibrio Starkey, Arch. f. Mikrobiol-, 9, 

1938, 300 ) From M. L. kesuljo, an abbreviation of the poorly constructed word 
desulfoficntion, used to indicate rcdnction of buHut compounds by bacteria; 
tnbrto, vibrio. 

Slightly curved rods of variable length, usually occurring singly but sometimes in 
short chains which have tie appearance of spirilla. Swollen pleomorphic forms are 
common. Actively motile by means of a single polar flagellum. Strict anaerobes 
which reduce sulfates to hydrogen sulfide Found in sta water, marine mud, fresh 
w'ater, and soil 

The typo species is Desul/aitbrto desulfuncans (Beijerinck) Kluyverand van Niel. 


1 Desulforlbrio desulfurlcass 
(Bciiertnck) Kluyver and van Kiel 
{QaeUnum hydrosul/ureum ponticim 
Zelinsky, Proc. Husa Phya and Chem. 
Soc , 2S, 1893 , 298, Spirillum desul- 
furfeans Bei/erinck, Cent. f. Bakt., H 
Abt , 1, lS9o, 1 : Bacillus desul/urteans 
Saltet, Cent. f. Bakt., H Abt., 6, 1900, 
648; iftcrotptra desul/uricans Migula, 
Syst d. Bakt , 2, 1900, 1016; Kluyver 
and van Nicl, Cent. f. Bakt , II Abt , 
94, 1936, 3G9, Vibrio desulfuricans 
Holland, Jour. Bact., 5, 1920, 225, Sporo- 
t’lfino dcsul/uricarts Starkey, Konlnkl. 
Nederland Akad. v. Bctenschappcn, 
Proc., il, 1938, 425; also in Arch f. 
Microbiol., 9, 1938, 2GS.) From M L 
present part desuljurica, sulfur re- 
ducing. 

Slightly curved rods, 0 5 to 1 0 by 1 to 6 
microns, usually occurring singly but 
sometimes in pairs and short chains 


which cause them to look like spirilla. 
Swollen pleomorphic forms arc common. 
Older cells appear black duo to precipi- 
tated ferric sulfide. Actively motile, 
possessing a polar flagellum Grnm- 
ncgalivc. Stains readily with carbol 
fuchsin. 

Grows best in frcshivater media. 
Fails to develop in sea water upon initial 
isolation 

Produces opalescent turbidity in ab- 
sence of oxygen in mineral media enriched 
with sulfate and peptone. 

Media containing iron salts blackened. 
Bacteria found associated with pre- 
cipitated ferrous sulfide. 

Peptone-glucose agar colonies (in 
absence of air) ; Small, circular, slightly 
raised, dull, entire, soft in consistency. 

Gelatin not liquefied 

Peptone, asparagine, glycine, alanine, 
aspartic acid, ethanol, propanol, butanol, 


• Prepared by Dr. Claude E. ZoBell, Scripps Institution of Oceanography, Iji 
Jolla, Oilifornia, Jan., 1943. 
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gl 5 ’ceroI, glucose, lactate, succinate and 
malatc known to be utilized as hydrogen 
donors. 

Produces up to 500 ml. HjS per liter 

Nitrites not produced from nitrates. 

Reduces sulfate to hydrogen sulfide. 
Also reduces sulfites, sulfur, thiosulfates 
and hyposulfites. 

Optimum pH G to 7.5, limits pll 5 to 9 

Optimum temperature 25 to 30“ C. 
Maximum 35 to 40“ C. 

Anaerobic. 

Habitat: Soil, sewage, water. 

2 Desulfovibrlo aestuarll (van 
Dclden) comb noe (A/icrospiro 
Qcstuarii van Deldcn, Cent f. Bakt , II 
Abt , 11, 1904, 81; Vi5ri*o dcsulfurtcans 
(halophihc strain) Baars, Over Sulfaat- 
reductic door Baktcrion, Diss Delft, 
1930, 104 pp ) From Latin, aestuarium, 
estuary 

Morphologically indistinguishable from 
Desul/ovtbno desulfurtcans described 
above, although it has a greater tendency 
to pleomorphism, and is slightly larger. 
Motile, possessing a polar flagellum. 
Gram-negative 

Grows preferentially in media prepared 
with sea water or 3 per cent salt mineral 
solution enriched with sulfate and 
peptone. According to Boars (loc ctl ) 
the marine species can be acclimatized to 
tolerate hypotonic salt solutions but 
Rittenbcrg (Studies on Marine Sulphate- 
Reducing Bacteria, Thesis, Univ. of 
Calif , 1941, 115 pp ) was unable to con- 
firm this observation. Likewise Rittcn- 
berg was unable to acclimatize D. aes- 
tuam to tolerate temperatures exceeding 
45* C or to produce endospores. 

Produces faint turbidity in absence of 
oxygen in sea water enriched with sulfate 
and peptone Organisms most abundant 
m sediment 

Agar colonies Small, circular, slightly 
raised, darker centers, entire, soft 
consistency. 

Gelatin not liquefied. 

Peptone, asp.aragine, glycine, alanine, 
glucose, fructose, ethanol, butanol, 


glycerol, acetate, lactate and malate 
known to be utilized in presence of 
sulfate. 

Reduces sulfate to hydrogen sulfide. 
Also reduces sulfites, sulfur, thiosulfates 
and hyposulfites. 

Produces up to 950 ml. HjS per lifer. 

Nitrites not produced from nitrates. 

Optimum temperature 25® to 30® C. 
Maximum 35“ to 40“ C. 

Optimum pll 6 to 8, limits pH 5 5 (o 
8.5. 

Anaerobic, 

Ibbitat : Sea water, marine mud, brine 
and oil wells. 

3. Desulfovibrlo rubentscMckii 
(Baars) comb. noe. (Vibrio ruhcnl- 
schickit Baars, Over Sulfaatreductie 
door Baktcrien, Diss. Delft, 1930, 164 
pp.) Named for L. Rubentschick. 

Slightly curved rods, 0.6 to 1 0 by 
I to 5 microns, usually occurring singly, 
sometimes in pairs and short chains. 
Actively motile, possessing o polar 
flagellum. Gram-negative. Morpho- 
logically indistinguishable from Dcsvl- 
/oPtbrio desul/uricans. 

Reduces sulfate to hydrogen sulfide 
Also reduces sulfites, sulfur, thiosulfates 
and hyposulfites. 

Culturally and physiologically like 
D. desulfurtcans e.xcept that D. rwhent- 
schickii utilizes propionic acid, butyric 
acid, valeric acid, palmitic acid, steanc 
acid, galactose, sucrose, lactose ana 
maltose. 

Anaerobic. 

Habitat: Soil and ditch water. 

Appendix: The following species 
also been regarded as belonging in tins 
genus. 

t'’j6rjo thermodesulfur icons Elion 
(Cent f. Bakt., II Abt., 63, 1924, 5S), 
Vibrio desulfurtcans (thermophil*'^ 
strain) Baars, Over Sulfaatreductie door 
Baktcrien, Diss. Delft, 1930, 194 pp > 
Sporoutbno desulfurtcans St.arkey (ho 
nink). Nederland. Akad. u Wctcnschap 
pen, Proc.p 1938, 425, also see Arch, t- 



FAMILY PSEUDOMONADACEAE 


209 


Microbiol., 9, 1938, 268.) A thermophilic 
suifatc-reducing anaerobe which grows at 
30 to 65*C. and which, according to 
Starkey, produces endosporea. Elion 
described T’i6no tAermodesuf/uncans 
(Cent. f. Bakt., 11 Abt., S9, 1924, 58) 
which grows at tcmperaturca no lower 
than 30 to 40®C. and has an optimum of 
55*C. Morphologically it is much like 
Desul/ovibrio desulftiricans and D. aes- 
luarit although the thermophilic form is 
shorter, more rod-lilce, less motile and 
more pleomorphic. According to Baars 
(loo. oil ), T^iirio thermodesvifurieant 
Elion can be acclimatized to grow at 
lower temperatures and it is found 
abundantly in environments where the 
temperature has never been aa high as 
30®C. This observation ia confirmed by 
Starkey (Arch. f. Microbiol , 9, 193S, 
20S) who found further that the thermo* 
philic form found in nature or developed 
by acclimatization to higher temperatures 


produces endospores. However, eporc- 
formation appears to be the exception 
rather than the rule The pleomorphic, 
peritriebous, sporogenous, Bulfate- 
reducer is more rod-like than the asporo- 
genous cultures and many cells of the 
sporogenous cultures arc Gram-positive 
whereas asporogenous cultures of Desul- 
fovibrio desulfurtcana arc Gram-negative, 
all of which leaves a question whether the 
sporogenous sulfate-reduccr is a Bacillus 
or a Desvlfovtbrio. Rittcnberg (Studies 
on Marine Sulfate-reducing Bacteria, 
Thesis, Univ. Calif., 1941, 115 pp.) was 
unable to adapt the marine sulfate re- 
ducer to grow at low salinities or at high 
temperatures, nor could it be induced 
to form spores. 

Desulfovibno halohydrocaTbonoelasti’ 
CMS ZobcU (U B. Patent Ko 2,413,278; 
Science News Letter, Jan. U, 1917) 
From oil bearing rocks 


Cenus III. Cellvlbflo H’lnejrodsly.* * 

(Ann. Inst. Pasteur, 1929, 577 ) From M. L. cell, an abbreviation for cellulose, 
tihrio, vibno. 

Long slender rods, slightly curved, with rounded ends, show’ deeply staining gran- 
ules which appear to be concerned in reproduction. Monotrichous Most species 
produce a yellow or brown pigment with cellulose. Oxidize cellulose, forming o\y- 
cellulose. Growth on ordinary culture media is feeble Found in soil. 

The type species ia Ccllvibrio oekraceus Winogradsky. 

Key fo tAe species of genus Cellvlbrlo. 

I, No growth on glucose or starch agar. 

A. Ochre-ycUow pigment produced on filler paper. 

1. Celhibrxo ochraceus. 

II. Growth on glucose and starch agar 

A. Poor growth on starch agar. 

1 Cream -colored pigment which becomes brown with age is produced on 

filter paper. 

2. CcUvibrto Jlarcsccnt. 

B. Abundant growth on starch i^r. 

I . Scanty growth on. glucose agar 

a Intense yellow pigment produced on filter paper. 

3. CcHcihrio/uIru* 

2 Abundant grow th on glucose agar. 

a No pigment produced on filter paper. 

4. Ccffribrio viifpori*. 


* Revised by Prof. Robert S. Breed, New Vork State IlTpcrimcnt Station, GcncNa, 
New York, Sept , 1937; no change. July, 19-13. 
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1. Cellvlbdo ochraceus Winogradsky. 
(Ann. Inst. Pasteur, 1929, 649, 601.) 
From Greek, eckra, yellow ochre; M. L. 
like ochre, yellow. 

Plump, curved rods with rounded 
ends, 2.0 to 4.0 microns long, rarely 
occurring as spirals. Chromatic granule 
frequently found in center. Motile 
with a single flagellum. Gram-negative. 

Produces diffuse, light ochre-eolored, 
mucilaginous colonics on cellulose silica 
gel medium. 

No action or growth on plain agar. 
No growth on peptone, glucose, starch 
or tragacanth gum agar. 

Filter paper streaks: Entire paper 
colored ochre-yellow in 48 brs. 

Aerobic, facultative. 

Optimum temperature 20®C. 

Distinctive character* Rapid ochre- 
colored growth. 

Habitat • Soil. Disintegrates vegetable 
fibers. 

2 Cellvlbrlo flavesceos Winogradsky. 
(Ann. Inst. Pasteur, 1929, 60S ) From 
Latin, p-art. adj. of fiav<sco, to turn yel- 
low or golden. 

Plump, curved rods, flexuous, with 
rounded ends, 0 5 by 2 5 to 5.0 microns. 
Shows metachromatic granules. Motile 
with a single flagellum Gram-negative. 

Produces diffuse, cream-colored growth 
becoming brownish; mucilaginous colo- 
nics on cellulose silica gel medium. 

Good growth on peptone agar. Colo- 
nies 1 mm in 4 days. Grows poorly on 
glucose, starch and gum agars 

Filter paper streaks: Almost as rapid 
in growth as Cellvtbno ochraceus and 
colors entire paper in 2 to 3 days. 

Aerobic, facultative 

Optimum temperature 20 ‘'C. 

Distinctive characters. Smaller, less 
curved rods that grow on a greater 
variety of media than Cellvtbrio ochra- 
ceus, but do not attack cellulose as 
readily. 

Source: Isolated from a pile of old 
damp sawdust. 


Habitat ; Soil. Disintegrates vegetable 
fibers. 

3. Cellvlbrlo fulvus Stapp and Bertels. 
(Culture Y, Dubos, Jour. Bact , IS, 
1928, 230; Stapp and Bortcis, Cent. f. 
Bakt., II Abt., $0, 1934, 42.) From 
Latin, /ulcus, reddish yellow. 

Slightly cur\*ed rods: 0 3 to 0.4 by 
1.5 to 3 0 microns. Show involution 
forms. Motile by means of a single pobr 
flagellum. Gram-negative. 

Cellulose is decomposed. Grows on 
filter p-nper with an intense egg-yellow 
color which in older cultures may deepen 
to rust brown. 

Glucose agar; Very scanty growth. 

Sucrose agar: Very slight growth. 

hfal t ose agar : Abundant yellow growth. 

Lactose agar; Fairly abundant yellow 
growth. 

Starch agar; Very abundant, bright 
yellow growth which later turns brown. 

Nutrient broth: No growth. 

Temperature relations: Optimum 25* 
to 30*C. Minimum 5*C. h^Timuff 32* 
to35*C. No growth at 37 •C. Thermal 
death point 39* to 40*C. 

Aerobic. 

Source: Isolated from forest soil in 
Germany and from soil in the United 
States. 

Habitat; Widely distributed in soils. 

4. Cellvlbrlo vulgaris Stapp 
Bortcis. (Culture Co, Dubos, Jo“’'* 
Bact., IS, 1928, 230; Stapp and Bortels, 
Cent. f. Bakt., II Abt., 90, 1934, 44-) 
From Latin, vulgaris, common. 

Curved rods r 0.3 by 2 9 to 4.0 microns. 
Shows involution forms. Motile by 
means of a single polar flagellum. Gra™* 
negative. 

Cellulose is decomposed. Grows on 
filter paper without the formation o 
pigment. 

Glucose agar: Abundant growth. ^ 
pigment. 

Sucrose agar : Abundant slightly yeflo^ 
growth. 
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MANTTAL OF PETEBMINATIVE BACTEIUOLOOr 


Genus V. Thlosplra Vislouch.* 

(Jour de Rlicrobiologief 1, 1914, 60; Sulfospirillum liluyver and van Niel, Cent. f. 
Bakt., n Abt., 94, 1936, 396.) From Greek, theion, sulfur; spetra, coil. 
Colorless, motile, slightly bent rods, somewhat pointed at the ends, with granules 
of sulfur within the cells and a small number of flagella at the ends. 

The type species is Thiospira winogradskyi (Omelianski) Vislouch. 


1, Thiospira wlnogradskyl (Ome- 
lianski) Vislouch. (Thiospirillum ioino- 
gradskyi Omelianski, Cent. f. Bakt., 11 
Abt., 14, 1905, 769; Thiospirillutn granu- 
latum Molisch, Cent. f. Bakt., II Abt., 
SS, 1912, 55; Vislouch, Jour, de Micro- 
biologie (Russian), 1, 1914, SO; Sul/o- 
spirillum winogradskyi ICluyverand van 
Niel, Cent f Bakt., II Abt , 

1936, 397 ) Named for Winogradsky, 
the Russian bacteriologist. 

Large, sulfur sp rilla, somewhat 
pointed at the ends, 2 to 2 5 microns 
thick, to 50 microns long. Numerous 
granules of sulfur Very motile, with 
one to two polar flagella 

Habitat; Curative raud. 


2. Thiospira blpunctata (RloIIsch) 
Vislouch. (Spirillum bipunctatum Mo- 
lisch, Cent. f. Bakt., II Abt., SS, 1912, 
55; Vislouch, Jour, de Microbiologie 
(Russian), /, 1914, 60.) From Latin, W, 
two; punctum, points. 

Small, slightly bent sulfur spirilla, 
markedly pointed at the ends, 6 6 by 14 
microns long, 1.7 to 2.4 microns wide (in 
the center of the cell). Both ends are 
filled more or less with large volutin 
(metacbroroatic) granules. Several mi- 
nute granules of sulfur are present in tbo 
clear center and soracljmcs at the enfia. 
Old cells possess one flagellum at each 
end; young cells have a flagellum at 
one end. 

Habitat; Sea and salt waters. 


Genus VI. Spirillum Ehrenberg.^ 

(Ehrcnberg, Abhandlungcn d. Bert. Akad., 1830, 3S; Spirosoma Migula, Arb. bakt. 
Inst. ICarlsruhe, 1, 1894, 237; Dicrospirillum Enderlein, Sitzber. Gesell. naturf. 
Freunde, Berlin, 1917, 313.) From Greek, speira, a spiro or coil. 

Cells form cither long screws or portions of a turn Volutin granules are usuallj 
present. Usually motile by means of a tuft of polar flagella (5-20) which may occur 
at one or both ends of the cells. Aerobic, growing well on ordinary culturemedis. 
except for one saprophyte and the pathogenic species. These ha%'e not yet beta 
cultivated. Usually found in fresh and salt water containing organic matter. 

The type species is Spirillum undula (Muller) Ehrenberg. 

Key to the species of genus Spirillum. 

I One micron or less in diameter. 

1. Volutin granules present. 

a. Slow to rapid liquefaction of gelatin, 
b Grayish to brown growth on potato. 

1. Spirillum undula. 


• Prepared by Prof D. H. Bergey, Philadelphia, Penn., October, 1022. 
t Revised by Prof. D. H. Bergey, Philadelphia, Pennsylvania, April, 1937; further 
revision by Prof. Robert S. Breed, New York State Experiment Station, Genera. 
New York, June, 1943, based on Monc^rapb by Giesberger, Inaug. Diss., Utrecht, 
Nov. 30, 1936. 
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bb. Light yeilowisb-oraog^ gio’wtb <)n potato. 

2. Spirillum serpens. 

aa. No liquefaction of gelatin Of small size (0 5 micron in diameter), 
b. Colonies on agar white becoming brownish black and slightly 
Wrinkled 

3. iSpirflfum tiersonii 
bb. Colonies on agar white and smooth. 

4. Spirillum lenut. 

2 No volutin granules observed. 

• b. Single flagellum 

5. Spirillum virginianum. 

bb. Tuft of flagella 

6. Spirillum minus. 

11. Over one micron in diameter. 

1. Grows poorly on peptone ^r and potato. 

7. Spirillum kuischert. 

2 Not positively known to have been cultivated on artificial media. Very 
evident volutin granules 

8 Spirillum volutans. 

3. Cells more or less deformed by fat drops. 

9. 5piriHum lipoferum. 


1. Spirillum undula (MUllor) Dircu- 
irg. (Vtiin'o undula MOller, Animal- 
ila infuaorLa ct manna, 17SG; Ehrenbcrg. 
ifusionsticrchen, 1S3S; Spirtlfum 
'ufida minor Kutschcr, Cent f. BaKl , 
Abt., ta, 1893, 6U.) From Latin, 
ndulabis, wavc*likc. 

Stout threads, 0 0 micron in diameter, 
ith one-lwlf to three turns. The wave 
ngths arc 0 microns. Width of spiral, 
0 microns. Tufts of three to nine 
igclJa at Mch pole. Volutin granules 
resent. Gram-negative. 

Gehtin colonics: The surface colonics 
rc circul.ar, gronukir, grecnish-jcllnw, 
ntirc 

Gckitin stab: TIuck, nhilc, rugose 
urf.aec growth Verj' slow liquofaclion. 
Agar colonies: Cmj’ish-nhitc, smooth 
Ilroth: Turbid. 

Potato: Grayish-brown growth. 

Indole not formed 
Cnt.alaac poaili\c. 

Nitrites not piTKiiiced from nitrates. 
Acrobie, facultative. 

Opt\mnm temperature 25*C. 

Cohn {llcitnge t. Iliol. d PlUnren, f, 
left 2. J‘?7S, 132) reports that he could 


not distinguish this organism from Vibrio 
prolifer Ehrenbcrg. 

Habitat* Putrid and stagnant water, 

2. Spirillum serpens (Mol)cr) ^Mntcr. 
(Vibrio serpens MGllcr, AnimalcuK in- 
fusoria ct marina, 1786, 43; NVintcr, In 
Rabenliorst’s Kryptogamen-Flora, /, Die 
PiUc, 18S4, 63 ) From I^tin, serpena, 
serpent 

I>ong, curved rods with two to three 
wa>c-1ikc undulations, 0 8 to 1 0 micron 
in diameter; wave length, 8 to 9 microns. 
Width of spiral 1 5 to 1.8 microna. Vo- 
lutin granules in cytoplasm. Motile, 
possessing tufts of flagella at both poles. 
Gram-negative 

Gelatin colonics: Vcllowish to brown- 
ish, granular, entire. 

Gelatin stab: Yellowish eurfacc growth. 
Slow nqucfaction 

Agar Colonies: Heavy crcam-eolored 
growth. 

Agar slant: Grayish, with yellowish 
renter, granular, entire. 

Broth:Turbid. 

Litmus milk . Vnelttngcd. 

Potato: Clear onnge-jellow growth 

Indole not formed. 
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Catalase positive. 

Nitrites not produced from nitrates. 

Aerobic, facultatu’e. 

Optimum temperature 35®C. 

Habitat : Stagnant water. 

3. Spirillum Itersonll Gicsbei^er. 
(Inaug Diss , Utrecht, 193G, -la and 57.) 
Named for van Itcrson, the Dutch bac- 
teriologist. 

The smallest of the spirilla isolated 
from water. First observed by van 
Iterson (Proc. Kon. ALad v. Wctensch. 
Amsterdam, 5, 1002, CSS). 

Small spirals, 0 5 micron in diameter. 
Wave lengtii, 3 to 3 5 microns. Spiral 
width, 1 to 1 5 microns. Motile with 
bipolar tufts of flagella. Gram*nogalive. 

Grows readily on peptone agar. White 
colonics becoming brownish black, and 
slightly wrinkled 

Gelatin stab No liquefaction 

Brownish-orange growth on potato. 

Volutin granules may be present. 

Catalase is produced. 

Acid from glucose, fructose, ethyl 
alcohol, n-propyl alcohol, n-butyl alcohol, 
and glycerol Utilizes acetic, propionic, 
n-butyric, tartaric, fumaric, lactic, citric, 
.and succinic acids. 

Grows well in peptone broth Also 
utilizes ammonia compounds. 

Anaerobic growth in the presence of 
nitrates when ot^anic or ammonia nitro- 
gen is also available. 

Optimum temperature • 30®C. 

Source Isolated from water 

Habitat- Water. 

4. Spirillum tenue Ehrenberg. (In- 
fusionstierchen, 1838; sec Bonhofl, Arch 
f Hyg , 26, 1896, 102 ) From I.,atin, 
lenuts, thin 

Slender spirals Diameter 0.7 micron- 
Wave lengths 4 5 to 5 0 microns Width 
of spiral 1 5 to 1 8 microns. 

Actively motilo in peptone water with 
tufts of flagella at each pole. Volutin 
granules present. Gram-negative. 

Agar colonies White, smooth. 


Peptone agar slant ; Heavy grow-th. 

Gelatin stab : No liquefaction. 

Catalase positive. 

Potato : Light brown growth. 

Acid from glucose and fructose 
Slight acid from several other sugars and 
glycerols. Utilizes salts of acetic, pro- 
pionic, n-butyric, tartaric, l.actic, citric, 
malic, and succinic acids. 

Ammonia compounds arc used as a 
source of nitrogen. 

Optimum temperature, 30®C. 

Source: Found in putrefying vegetable 
matter. 

Habitat; Putrefying materials. 

5. Spirillum vlrglnlantim Dimitroff. 
(Jour, of Bact., JS, 1920, 19.) FromM. 
L. genitive of Virginia. 

Spirals consisting of i to 3 complete 
turns in young cultures, older cultures 
showing 7 turns. 0.6 to 0 9 by 3 to 11 
microns. Motile with a single polar 
flagellum on one or both ends. Gram- 
negative. 

Gelatin colonics: Entire, couvct, cir- 
cular, moist, colorless. 

Gelatin stab : Growth along entire stab 
No liquefaction. (Dimitroff, foe. cd ) 
Active liquefaction. (Giesberger, Inaus 
Diss., Utrecht, 1936, 65.) 

Agar colonies : Dew drop, convex, 
entire, moist, colorless. 

Agar slant : Dew drop, isolated colonies 

Broth: Cloudy, no flocculation. 

Uschinsky’s protein-free medium: 
Abundant grow-th. 

Litmus milk: No growth. 

Loefllcr’s blood serum: Convex, 
isolated dew drop colonies. No lique- 
faction. 

Lead acetate agar: No HjS. 

Voges-Proskauer and methyl red nega- 
tive. 

No volutin granules observed (Gie^- 
berger, loc. cit., p. 60). 

Potato : No grow-th 

Indole not formed. 

Nitrites not produced from nitrates 

No acid or gas from carbohydrates- 
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(DimitrofT, loc. ciL). Utilues lact&tes 
and citrates (Giesberger, loc. ciL) 

Aerobic, facultative. 

Optimuin temperature 35®C. 

Source ; Isolated from mud on an oyster 
shell. 

Habitat. Probably muddy bottom of 
brackish water. 

G. Splrlllimi minus Carter. (Carter, 
Sci Mem. Med. OfTiccra Army India, 5, 
1SS7, 45; iSpiriiium wimor Carter, tbtd.; 
Spirochacla laverant Breinl and Kins* 
horn, Mem. Livcroonl Sch. Trop Med , 
21, 190G, 55; iSpiroc/taeta muna Wenyon, 
Jour Ilyg., 6, 1906 , 5S0, Sptroehacta 
muria var virginxatia MacNcal, Proc 
Soc. Exper. Iliol. and Med , 4, 1907, 125; 
Spirocfioeta maria var. (raiatatana Meim* 
cescu, Compt. rend. Soc Biol Pans, C6, 
1909 , 53; Treponema muria Moore, 
Principles of Microbiology, 1912, 414, 
Spiroehatla moraua muria Futaki, Takaki, 
Taniguclii and Osumi, Jour Exp Med, 
S5, 1017, 33; iSipiroc/ineia petit Row , Ind 
Jour. Med. Res., S, 1917, 3SC , ^pironewo 
muria NorucIu, Jour. Exp. Med , 27, 

1918, 5S4; Spirochacla japonien Duparric 
do la Uivi6ro, Ann de M6d , 5, 1918, ISl ; 
Spirochacla viorauamuria Castclbni and 
Clwlmcrs, M.sn. Trop. Mod., 3rd cd , 

1919, 117; Spiroachaiidinnia moranamuria 
C.aslcll.'ini and Clwlmors, ibid , Spiro- 
charla aodokti Troisier, 1920, necordinc to 
Pettit, Contribution it I'Etudc drx 
Spirodiaidis, Vanvea, II, 1928, 231, 
rrrponema jfipontcum Brumpl, NoHVC.au 
Trviti' de Mt'decine, Pans, 4. 1922, 505, 
Treponema moraua muria Ilnimpt, ibid , 
500; Trepiinrma minor Ilninipt, thid , 
507; Treponrma larerani llrunipt, ihid , 
Hfl’, Treponema eodolu llrunipt, ibtd , 
511; .S’pinjcharfo pellth Row, Jour 
Trop Mrd. niiJ Hji;., 25. 1922, 361, 
Treponemelta nuria Sin Giorpi, I’.itlio 
li'gin rixial'i, ij, J92J, ICI; Uorrelia 
mi.ria llrrcey rl nb. Manual, Cud c«l., 
192.1. 4V»; Spirillum minus \nr. mttrsut 
tnufia llu>8, Cent. f. Kakt , 1 .\bl , Ong , 
/(It, 1927. 2T0; .VpinPum mum \-ar. 


muraa Ruys, ihti ; Spironevm minor 
Ford, Textb. of Bact., 1927, 902; Spiro- 
nemalacerani Ford, ibid., 963 , <Spironcmo 
muria var. virpiniann Ford, ibid, 903; 
Spirella morauamuria Noguchi, m Jordan 
and Falk, Newer Knowledge Bact and 
Immun., 192.8, 497; Spirella muris 
Noguchi, t6irf ) From Latin, minus, 
less. 

Description taken from Adachi, Jour. 
Exp Med., SS, 1921, 617 and Giesberger, 
Inaiig Diss., Delft, 1935, 67. 

Short thick cells* 0 5 by 3 0 microns, 
liaving 2 or 3 windings which are thick, 
regul-ar and spiral. Actively motile by 
means of bipolar tuffs of (Lagclla. Gram- 
negative. 

Has not been cultivated on artificial 
media 

Aerobic, facultative, 

Patlwgenic for nun, monkeys, rats, 
mice and guinea pigs 

This species is regarded by some ns a 
epirochacte. Because of its luibitat and 
uido distribution it lias been described 
under many dilTcrcnl names It is 
possible that some of these names indi< 
cate varieties or even separate species. 
Sec Beeson (Jour. Amcr. Med. Assoc., 
123, 1943, 332) fur impotlawt UlctaVutc. 

Fource Found in the blood of rats and 
rnirc. 

Ilabil.at The cau«c of rat*bitc fever. 
Widely distributed. 

7 SpUHIum kutscherl MiguKa. (Spi- 
riKum um/iila rvijus Kut'chor, Cent, f 
Rikt. I Abt , IS, lS9.’i, C14; MigiiK, 
Sjst d. Itxkt.. 2, 1900. 10-21 ) Named 
for Kutseher. the Gcnnm Inrtcnologist 
who first isolati'il the firgani«m 

S(»iit thrr.ids, 1 5 microns in ilnmctpr. 
Wa\s' leuRths 10 5 to 12/i tnicrons 
Width of spiral, 3 to 4/» microns. M»y 
liisi* tbcir rpind fnrm on contmimJ 
cultiX'xtion Motile with lufi]i of Psk* ILs 
at the piles Gmn-nrgntive. 

(•elitin eolonics; Transparent, nmnd, 
surface roloidcs. Deep colonies, dark 
broan. 
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Gelatin stab: Slow liquefaction. 

Agar colonies grow poorly, granular. 
Deep colonies yellovrish-green to dark 
brown. 

Agar slant : Delicate, transparent 
growth. 

Potato; Limited growth. 

Volutin present. 

Catalase positive. 

Utilizes malic and succinic acids. 

Grows well on peptone broth. Also 
utilizes ammonia compounds. 

Optimum temperature, 22* to 27®C. 

Source: Isolated from putrid materials 
and liquid manure. 

Habitat: Putrefying liquids. 

8. Spirillum volutans Ehrenberg. 
(Prototype, Vibrio spirillum Muller, 
Animalcula infusoria, I7SG; Ehrenberg, 
Dio Infusionsticrchcn als Volkommene 
Organismen, 1838 ) From M. L. volutin. 

Spirals 1.6 microns in diameter. Wave 
length, 13 to 16 microns, width of spiral, 
4 to 5 microns. The largest of the spirilla 
Slightly attenuated ends. Motile, pos* 
sessing a tuft of ten to fifteen fiagolla 
at each pole. Dark granules of volutin 
in the cytoplasm. Gram-negative. 

Migula (Syst. d. Bakt , P, 1900, 1025) 
reports that this species has not been 
cultivated on artificial media, and that 
the cultures so described by ICutscher 
(Ztschr. f Hyg., SO, 1895, 58) are of a 
different species which MiguIa names 
Spirillum gi(janleum. Vahle (Cent, f 
Bakt., II Abt., S5, 1910, 237) later 
describes the cultural characters of an 
organism which be regards as idcotica] 
with Kutscher’s organism. Gicsberger 
(Inaug. Diss., Delft, 1936, 05) saw what 
be felt was the true Spirillum volutans 
but could not cultivate it. 

Optimum temperature 35*C 

Habitat; Stagnant water. 


9. Spirillum lipoferum Beijerincl 
(Asoiobacter spirillum Beijerinck, Kon. 
Akad. Wetensch. Amsterdam, SO, 1923. 
431 quoted from Giesberger, Inaug. 
Diss., Delft, 1936, 24; Spirillum lipo- 
ferum Beijerinck, Cent. f. Bakt., II 
Abt., 6S, 1925, 353; Chromalium lipo- 
ferum Bergey ef al., Manual, 3fd ed., 
1930, S31.) From Greek, lipos, fat; 
Latin, fero, to boar. 

Curved cells with one-half to one spiral 
turn, containing minute fat droplets. 
These may deform the cells. Motile 
with iophotrichous flagella. Gram- 
negative. 

Calcium malate agar colonies: Circu- 
lar, small, transparent, dry. Themalate 
is OJtidized to calcium carbonate. Celia 
contain fat drops. 

Peptone agar colonies : More abundant 
development. Cells lack fat drops and 
are typically spirillum in form. 

Glucose peptone broth ; Cells actively 
motile with large fat drops. 

Fi-xes atmospheric nitrogen in partially 
pure cultures, i.e , free from AsolobaeUr 
and Ciostridium (Beijerinck, toe. cil.)' 
SchrSder (Cent. f. Bakt., II Abt., SS, 
1932, 17) failed to find fixation of nitrogen 
when she used cultures derived from n 
single cell. 

Aerobic. 

Optimum temperature 22®C. 

Beijerinck regards this as a transitional 
form between Spirillum and Azololacter. 
Giesberger (foe. cit., p. 64-C5) thinks tta 
Vibno. 

Habitat: Garden soil. 

Appendix:* The following additio^' 
apecies have been mentioned in * ® • 
literature. Many arc inadequately - 
scribed. Some may not belong here. 


• Prepared by Mr Wm. C. Haynes, New York Slate Experiment Station, Gene , 
New York, Jan., 10391 Itovisod by Copt. Wm C. Haynes, Sn. 0., Fort BliM, 

July, 1943. 
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Spirclla cam's Duboscq and Lcbailly 
(Compt rend. Acad Sci. Paris, IH, 
1912, 835.) From the stomach of a dog. 

Spirillum amylijerum Van T’lcgheni 
(Bull. Soc. botan. de France, S6, 1879, 
65 ) Said to produce spores Ford 
(Texlb. of Bact., 1927, 361) thinks this 
organism was probably a spirochaete 
becai^e of its mode of division. Found 
in frog spawn fungus of sugar factories 
Spirillum attenuatum Warming (Om 
nogle ved Danmarks Kyster levende 
Bakterier, KJobenhavn, 1876; Sptro- 
8oma attenualum Migula, Syst d. Bakt., 
S, 1900, 939.) Ford (loc cii , 363) stales 
that this incompletely described organ- 
ism would now be regarded either as a 
spirillum or as a spirochaete From sea 
coast of Denmark. 

^ptrfffum cardiopyrogencs Sardpto 
(Genecsk. Tijdschr voor Ned -Indie, 
72, 1932, 1359; t6id., 73, 1933, 822.) From 
blood of a patient with pericarditis 
5pirifftin colossus Errcra (Bee trav 
bot, Bruxclle, S, 1902; Abst in Cent f 
Bakt., II Abt., 0, 1902 , 608 ) A giant 
form isolated from brackish sea water 
Probably the same as ^pinUum volutans 
Ehrenbcrg. 

Spiri'f/um coneentricum lutasato. 
(Cent f. Bakt., 5, 18S8, 73 ) Found in 
putrefying blood. 

Spirillum craisum Veillon and Rcpaci. 
(Ann. Inst. Past., SO, 1912, 300 ) De- 
scribed as having peritnehous flagella 
From lung lesions in human tuberculosis 
Spinllum cndoporapopicum Sorokin. 
(Cent. f. Bakt., 1, 18S7, 465 ) Described 
as producing spores in old cultures. 
From rain water in bark of poplar tree. 

Spirillum giganteum Migula. (Spiri'f- 
l»m coliitans Kutschcr, Ztschr f Hyg., 
SO, 1805, 5S; Migula, Syst d. Bakt., *, 
1900, 1025.) From putrefying liquids 
SpirifJun ftacfiai’rac Kowalski. (Cent 
f. Bakt., 16,1891, 324 ;SpirjfIum Aacfiairi- 
cum Kowalski, ibid., 321; 5p»rocAoc/o 
haehaizae Caatellani and Chalmers, Man. 
Trop. Med., 1st ed., 1910,316; Treponema 


haehaizae Brumpt, Nouveau Trait6 de 
M6dcciQC, Paris, I, 1922, 495.) Found 
u fcccs of cholera patients and also of 
healthy individuals. 

Spirillum kolkiaUii Vislouch. (Jour, 
dc Microbiol. (Russian), J, 1914, 50.) 

Spirillum leueomclaenum Perty. (Zur 
Kcntitniss kleinster Lebensformen. 
Berne, 1852. Also see Koch, Mitt. 
Kais. Gesundheitsamte, /, 18S1, 48.) 
Prom stagnant water. 

Spirillum monospora Dobell. (Quart. 
Jour, hHcr. Sci., BS, 1908, 121.) De- 
scribed as producing spores. From 
large intestine of frogs and toads. 

iSpinffunt nigrum Rist. (TbSse m6d , 
Paris, 1898; sec Cent. f. Bakt., I Abt., 
30,1901,209 ) Strict anaerobe from pus. 

5pjn'ffum osfreoc Noguchi, (Jour. 
Exp. Med., 54,1021, 295.) From oysters. 

Spinfium periplanctieum Kunstler and 
Gincste (C^mpt. rend. Soo Biol 
Paris, Of, 190$, 135.) From the intestine 
of the cockroach, Periplaneta amerteana. 

i^piriffum pyogenes ^^e^^ncescu. 
(Cent. f. Bakt , I Abt , Grig , 55, 1904, 
201; 5pirccbae(a pyogenes Blanchard, 
Scioaine M5d , S$, 1006, 1; Treponema 
pyogenes Brumpt, Nouveau Trnltd de 
M6deciDe, Paris, 4, 1922, 511 ) From a 
case of pyelitis calculosa 
Spirillum rappini De Toni and Trevi- 
san. (Spirochaete, Rappin, Contr. It 
I’Etude d. Bact6r. de la Douche i I’Etat 
normal, 1881, 68; De Toni and Trcviian, 
in Saccardo, Sylloge Fungorum, S, 1SS9, 
lOW ) From the stomach of a dog. 

Spirillum recti physetens Beauregard 
(Compt. rend. Acad. Sci. Paris, JS5, 
1897, 235.) From ambergris. 

Spirillum rugula (Mllllcr) Winter. 
(Fibrto ruyula Mtlller, Animalcula infu- 
soria, 1786; Coho, Beitrage z. Biol. d. 
man* , 1, Heft 2, 1872, 178; Bonhoff, 
Arch f. Ilyg , SO, 1896, 162; Winter, Die 
FiUe, in itabenhorat’s Kryptogamen- 
Flora, 16S4.) Prormowaki found aporca, 
but it ia not certain hia cultures were 
pure. BonhofT also observed spores, but 
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concluded that they were due to con- 
taminating organisms (Ford, Textb. of 
Bact., 1927, 3C0). From water. 

Spirillum sporiferum Migula. (Syst. 
d. Bakt., 2, 1900, 1028.) Produces 
spores. The spirals in which the spore 
formation is beginning are like Spirillum 
leucomelaenum Forty (Ford, loc. ctt., 
336). Gicsbei^er (loc. ctl , p. 60) pkaccs 
this and other so-called spore-forming 
spirilla in Sporospirillum Orla-Jensen 
(Cent. f. Bakt., II Abt , SS, 1909, 340). 
From a bean infusion. 

Spirillum spuligenum Miller. (Die 
Mikroorgamsmen dcr Mundiiohlc. Leip- 
zig, 1892, Deutsche mcd. Wchnschr., S!, 
1906, landSlS.) Hoffman and Prow.azek 
(Cent. f. Bakt , I Abt , Orig , 4t, 1906, 
741) claim that Spirillum spuligenum 
has peritriehous flagella. Giesberger (loc. 
cit , C3) places this in Sclcnomonas 
Prowazek (Cent f. Bakt., I Abt., Orig., 
70, 1913, 36). Muhlens (Cent, f Bakt., 
I Abt , Ong , 4S, 1909, 525) reports 1 to 
3 flagella, the majority of the organisms 
having apparently a single thick flagellum 
(a bunch of flagella) on the concave side 
(Ford, foe ci<,367). Anaerobic. From 
the buccal cavity 

Spirillum stomacht Lchm.ann and Neu- 
mann. (Spirillum Form a, 0, y. S 
Salomon, Cent f Bakt , I Abt , 19, 1S90, 
433; Lehmann and Neumann, Bakt 
Diag , 2 Aufl , 2, 1899, 302 ) Found in 
stomach of dog, c.at and rat 

Paraspirillum cejelovskii Dobell . (Arch 
f Protistenk , 54, 1911, 07 ) Found only 


once in fresh water containing Oscilla- 
toria. Flagellate flexible spiral cells 
described as possessing a nucleus. This 
may be a protozoan. 

Spirohacillus gtgas Certos. (Bull. See 
ZooL Franco, 14, 18S9, 322; abst. in Ann. 
de Microgr., 5,- lSSO-1890, 137.) From 
tvatcr. 

Vibriolhrir tonsillaris Tunnicliff and 
Jackson. (Organism from Actinomyees- 
like granules, TunniclifT, Jour. Inf. Dis , 
S8, 1920, 3CC; Tunnicliff and Jackson, 
ihid., 46, 1930, 12 ) From tonsillar 
granules. May be identical with Leplo- 
tkrix asteroide Mendel and as a Gram- 
negative, anaerobe may belong in Bac- 
ieroidcs .according to Rosebury (Bact. 
Rev., 8, 1914 , 202). 

Vibriothrix seylaniea (Cnstellani) Cas- 
tcllani. (5pin7/Hm scylaniaim Castel- 
loni Jour. Ceylon Branch Brit. Med. 
Assoc., 7, 1910, 5 and Philipp. Jour. 
Sci., S, No. 2, Sect. B., Medical Sciences, 
July, 1910; T'jhn'o seylanieus Castellani, 
1913, Boeitlus seylnnicus Castellani, 
1913 and I'ltn’ofhrti seylaniea Castellani, 
1917, quoted from Castellani and Chal- 
mers, Man. Trop. Med., 3rd cd., 1919, 
1069; Spirobaeillus seylanicus Castellani, 
Spagniiolo and Russo, Bull. Soc. Path. 
Exot., 1018, 271.) Motile. Gram- 
negative. From eases of dysenteric 
enteritis in Ceylon. This is the type 
species of the genus Vibriothrix Castel- 
Jani (see Castellani and Chalmers, loe. 
ctl , 1068). 
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FAAIILY III. AZOTOBACTERIACEAE BERGEY, BREED AND MURRAY.* 
(Preprint, Manual, Sth ed , October, 193S, v and 71.) 

Cells without endospores. Relatively laiigc rods or even cocci, sometimes almost 
yeaat-Hlce in appearance. The type of fl^cllation in this genus has been definitely 
established as peritrichous Gram-negative. Obligate aerobes, usually growing in 
a film on the surface of the culture medium Capable of fixing atmospheric nitrogen 
w'hen provided with carbohydrate or other energy source Grow best on media 
deficient in nitrogen. Soil and water bacteria. 

There is a single genus. 


Genus I. AtotohaiCter Betjerinck. 

(Beijerinck, Cent. f. Bakt , 11 Abt , 7, 1901, 567; Azofomonas Orla-Jenscn, Cent. f. 
Bakt., II Abt., 24, 1909, 444 ) 

The definition is identical with that of the family. From Gr. azous, not living. 
French, azole, nitrogen, Gr baltron, rod, atick. 

The type species is Arotobacler chroocoecum Beijennek 


1 Asotobacter cbroococcum Beijer- 
inck. (Cent f. Bakt , II Abt., 7, 1901, 
567 and 9, 1902, 3; Bacillus azotabacter 
LShnis and Hanzaw’a, Cent. f. Bakt., II 
Abt, Ai, 1914, 1; Bacillus ekroococeus 
Buc^nan, General Syst. Bact., Balti- 
laoro, 1925, 194.) From Gr. chroa, color; 
coccoe, grain; M. L sphere. 

According to Lohnis and Smith (Jour. 
Agr. Res, SS, 1023, 401) Azotobacter 
heijerinelti Lipman (New Jersey Agr 
Exp. Sta. Rept., SS, 1904, 247), Azolo- 
bacier U'ooJstaivnii Lipman (ibid ), Azolo- 
6ocJer#myrnj» Lipman and Burgess (Cent, 
f. Bakt., H Abt., U, 1915, 504) and Azolo- 
bacter hilgardii Lipman (Science, S9, 
1909, 911) are identical with Azotobacler 
chroococcum. Oreenc (Soil Sci , S9, 
1935, 327) studied Azotobacler ehroococ- 
cum and AzolobacCer betjertnektt by 
chemical analyses and found the chemical 
composition of the cells to be practically 
idcnljc.al, but diiTofcnt from tliat of 
Azotobacter vinclandit and AzolobacUr 
agile. Smith (private commumcalion) 
feels that Azotobacler beijerincktt is a 
non-pigmented rough strain of Azoto-' 
baeler chroococcum. 


Grows in absence of organic nitrogen. 
Rods • 2 0 to 3 0 by 3 0 to C 0 microns, 
occurring in pairs and packets and oc- 
casionally in chains. The cells show 
three or four refraetile granules. The 
organisms arc surrounded by a slimy 
membrane of variable thickness, usually 
becoming brownish in older cultures, due 
possibly to the conversion of tyrosine to 
melanin The coloring matter is insolu- 
ble in wafer, alcohol, ether and chloro- 
form Motile by means of numerous 
pcritnehous flagella (Ifofer, Jour Bact., 
47, 1944, 415 ) Gram-negative. 

Gelatin colonies: Very small, circular, 
yellow, granular, later becoming yol- 
lowish-brown. 

Gelatin stab" Only slight growth Ln 
, the stab. No hriucfaction 

Mannitol agar atab’ Gray, m.ay become 
brownish 

Nutrient broth No grow-th even in 
the presence of gluco'so, peptone utilized 
with difficulty 

Litmus milk’ Becoming clearer in 10 
to 14 days. 

l\>tato: Glossy, barely visible, slimy 


•Revised by Dr. A. W. Ilofer, New York Slate Experiment Sl.ation, Geneva, 
New York, June, 193S; further revision by Dr. A. Ilofcr, July, 1913. 
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to wrinlclfcd; may become yellowish, 
brownish-yellow or chocolate brown. 

The organism fixes atmospheric nitro- 
gen and gives off COj, utilizing glucose 
and sucrose. Other generally used car- 
bon compounds are fructose, maltose, 
mannitol, inulin, dextrin, galactose, 
arabinose, starch, glycerol, ethyl alcohol, 
acetate, butyrate, citrate, lactate, mal- 
ate, propionate and succinate. 

Nitrate: Improves growth in amounts 
less than 1 gm. per liter, greater amounts 
ore toxic. 

Fixes nitrogen moderately actively. 

Chemical analysis: Four-day cultures 
grown upon mannitol agar (Greene, 
1935), when dried, are found to contain 
less than 0.6 per cent of hemicelluloses, 
less than 20 per cent of crude protein, 
less than 5 per cent of ash, and more 
than 30 per cent of lignin-Iike materials. 
The nitrogen fraction contains less than 
1 per cent of amide nitrogen, less than 1 
per cent of humin nitrogen and about 1 
per cent of basic nitrogen. 

Aerobic 

Optimum temperature 25*C. to 28*C. 

Distinctive characters: Inability to 
grow in peptone media, even m the 
presence of glucose, frequent occur- 
rence of a dark brown or black pigment. 

Source : Isolated from soil 

Habitat: Occurs naturally in the 
majority of neutral or alkaline field soils 

2. Azotobacter agile Beijcnuck 
(Cent. f. Bakt., II Abt.. 7, 1901,577.) 
From L. agtliSf agile, quick. 

In studies on the chemical composition 
of cells Greene (Soil Sci., S9, 1935, 327) 
found Azolobacler vinelandii Lipman 
(New Jersey Agr. Exp. Sta. Rept., 24, 
1903, 238) to be very similar to Azolo- 
bacter agile Beijerinck. Smith and Loh- 
nis (Jour. Agr. Res., SS, 1923, 401) agree 
and state furthermore that the two are 
identical; they believe also that Azolo- 
bacter vilTeum Lohnis and Westennann 
(Cent f. Bakt , 11 Abt., 22, 1908, 234) 
is another synonym Azotobacter agile. 


Smith (private communication) states 
that Azotobacter vitreum is a very weak 
growing, smooth strain of Azotolaeter 
agile. Kluyver and van Reenen (Arch. 
Mikrobiol., 4$ 1933, 299) feel that a dis- 
tinction should be made between Azolo- 
bacter agile and Azotobacter vinelandii 
In regard to the former, Kluyver and 
van den Bout (Arch. Mikrobiol., 7, 1936, 
263) suggest that it be further subdivided 
into Azolobaeter agile and Azotobacter 
agile var. atypica, the latter referring to 
an Azotobacter agile form that fails to 
produce pigment. 

Rods: 4 to 6 microns in length, almost 
spherical. Actively motile by means of 
numerous peritrichous flagella (Hofer, 
loe. cj{ ). Some strains arc reported to 
be non-rootile. Gram-negative. 

Grows in absence of organic nitrogen. 

Gelatin : No liquefaction. 

Mannitol sgar colonies ' Circular, gray- 
ish white, translucent with whitUb 
center. 

Washed agar colonies: Show slight 
bluish-green fiuorescence. 

Mannitol agar slant: Grayish, trans- 
lucent, fluorescent. 

Plain agar slant: Yellow’ish-wHte, 
smooth, glistening, translucent with 
opaque center. 

Broth: Turbid, with sediment. 

Litmus milk: Becoming clear in 10 to 
14 days. 

Potato: Yellowish-white, slimy, he- 
coming yellowish-brown. 

In the presence of organic acids, a 
greenish or reddish pigment is formed 

The organism fixes atmospheric nitro- 
gen actively, and gives off CO«. 

Aerobic. 

Chemical analysis: Four-day cultures 
grown upon mannitol agar (Greene, 19w> 
when dried, contain more than 4 per ccd 
of hemicelluloses, more than 45 per cent 
of crude protein, more than 7 pef 
of ash, and less than 4 per cent of ligmo 
like materials. The nitrogen fraction 
contains more than 1 per cent am' ® 
nitrogen, more than 1 per cent hunyn 
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nitrogen, and 2 per cent or more of basic 
nitrogen. 

Optimum temperature 25®C to 28“C 

Distinctive characters. Lack of a 
brown pigment; occasional fluorescence; 
growth in peptone broth containing 
glucose. 

Source: Originally isolated from e.annl 
water at Delft. 

Habitat: Occurs in water and soil 

3. Azotobacter indleum Starkey and 
De. (Soil Sci. 47, 337, 1939 ) From L 
indices, of India. 

Rods* Ellipsoidal, fromOStol 2byl 7 
to 2.7 microns when grown on nitrogen 
free glucose agar. One of the distinctive 
characteriatics is the presence of two 
large, round, highly refractive bodies in 
the cells, one usually at each end. Mo- 
tile by means of numerous pcritrichous 
flagella (Hofor, loc. cil.). Gram-nega- 
tive. 

The organism grows slowly but in 
tune produces large amounts of slime 


Has high acid tolerance, since it grows 
from pH 3 to 9. 

Sucrose or glucose agar plates : Colonics 
are colorless, round, very much raised, 
and uniformly turbid, having much the 
appearance of heavy starch paste. Af- 
ter two weeks, a buff to light brown color 
develops. 

Mannitol agar slant; Grows very 
poorly. 

Peptone agar slant with 0 5 per cent 
glucose: Limited grayish growth. 

Nutrient broth: No growth. 

Liquid media generally: Turbidity 
with some sediment. 

Fixes atmospheric nitrogeih readily 
n’ith either glucose or sucrose as source 
of energy. 

Aerobic 

Optimum temperature: 30*C. 

Distinctive characters: Tolemnce of 
acidity, wide limits of pH tolerated, 
abundant shme production, large glob- 
ules of fat within cells. 

Source : Soils of India. 

Habitat; Soils 


Appendix I : The relationship of the following species to the species placed in Azo- 
lobaeter is not yet entirely clear. 

Genus Azotomonas Stapp. 

(Cent. f. Bakt., II Abt , tOS, 1940, 18; not Azotomonas Orla-Jensen, Cent, f Bakt., 
II Abt.,#4, 1909, 484.) 

Rod to coccus-shaped aerobic bacteria, motile by means of 1 to 3 polar flagella. No 
endospores. No fat-like reserve food granules in the cells. Form acid and gas from 
glucose, and other sugars and alcohols. Form indole. Chemo-heterotrophic. Many 
carbon compounds other than sugars used as sources of energy. Active in the fixation 
of atmospheric nitrogen. Live in aoil. From Gr. azous, not living, French, azole, 
nitrogen; Greek, monas, a unit; M. L. monad 
The typo species is Azotomonas izisoUta. 


Azotomonas Insollta Stapp. (Ab- 
stracts of Communications, Third In- 
ternat. Congr. for Microbiol , Sect. VIII, 
1939, 306, abst.in Proc. Soil Sci Soc. of 
America, 4, 1<J39, 244; Cent. f. Bakt., II 
Abt., 102, 1940, 1.) From Latin insolitus, 
unusual. 

Coccoid rods: 0 6 to 1.2 by 0 6 to 1.8 


microns. Motile with one to three polar 
flagella Gram-negative 
• Gelatin: No liquefaction. 

A^r slant: Glistening white growth. 

Agar colonies: Flat, whitish, edge 
entire. Weakly fluorescent. 

Broth: Strong turbidity. Sediment. 
Pellicle 
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Milk: No change. 

Potato; Growth somewhat dry, not 
slimy, dirty gray, spreading. 

Nitrites produced from nitrates. 

Fixes nitrogen. 

Ammonium salts utilized. 

Acid and gas from adonitol, arabinose, 
dextrin, glucose, galactose, glycenne, 
inositol, lactose, fructose, maltose, man- 
nitol, mannose, raffinose, rhamnose, sali- 
cin, sorbitol, starch, sucrose and xylose. 


Starch is hydrolyzed. 

Hydrogen sulfide produced. 
Optimum temperature 25® to 30®C. 
Minimum 7* to 9.5®C. Maximum 48®C. 
Good growth at 37®C. Thermal death 
point 60°C. 

Limits of pH 3.3 to 9.5. 

Aerobic. 

Source; From a mixture of chopped 
cotton husks and rice bulls. 

Habitat: Soil. 
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FAMILY IV. nmZOniACEAE CONJf. 

(Jour. Bact., 36, 1938, 321.) 

Cells without ondosporcs, rod -shaped, sparsely flagellated (one polaror lateral flagel- 
lum, or 2 to 4 pcritriclious ones) ; some species non-motilc. Usually Gram-negative. 
One genus (Ckromohaclerium) produces a violet pigment. Grow nerobically on ordi- 
nary culture media containing glucose. Glucose and sometimes other carbohydrates 
are utilized, without appreciable acid formation. Saprophytes, symbionts and 
pathogens. The latter are usually plant pathogens forming abnormal growths on 
roots and stems. 

Key to genera of family Rhizoblaceae. 

I. Cells capable of fixing free nitrogen when growing sj^nbiotically on the roots of 
Leguminoaae. 

Genus I. Rhizohuim,^ 223. 

II. Either plant pathogens which attack roots or produce hypertrophies on stems, or 
free-living non-chromogcnic soil or water forms Do not fix nitrogen. 

Genus II Agrobaclerium, p. 227. 

III. Usually free-living soil and water forms w-hich produce o violet chromogenesis. 

Genus III. Chromohaclerhm, p 231. 
Genus/ Rbizoblom Front.* 

{Phyiamyza Schroeter, in Cohn, Kryptogamcn-Flora von Schlcsien, 5, 1886, 184; 
Frank, Ber. d. dcut. bot. Gcscllsch , 7, 18S9, 380, Rktzohaelenum Kirchner, Beitr z, 
Biol. d. Pflanzen, 7, 1895, 221; Rhuomonaa Orla-Jcnsen, Cent. f. Bakt , II Abt , S3, 
1909, 323 ) From Greek rhaa, root, 6io«, life 
RodstOfi-O.C • .... ..... 

toroidal forms 

in which actdi>. , • 

negative. Aerobic, heterotrophic, growing best with extracts of yeast, malt or other 
plant materials Nitrates may be reduced to nitntee Nitrites are not utilized 
Gelatin is not liquefied or is very slightly liquefied after long incubation. Optimum 
temperature 25®C. This group is capable of producing nodules on the roots of 
Leguminosae, and of fixing free nitrogen during this symbiosis 
The type species is Rhizobiunt legumtnosarum Frank 

Key to the speetes of genus Rhlzoblum. 

1. Litmus milk alkaline. 

a. Formation of scrum zone in milk 

b. Moderate growth, slight aad reaction on yeast water agar plus mono-, di- 
and trisaccharides. 

0 . Causes formation of root nodules on species of the genera Lalhyrus, 
Pisum, Victa and Lens. Bactcroids irregular with x, y, star-, and 
club-shaped forms; rods peritrichous when young. 

1 . Rhuo6min legumtnosarum. 

cc. Causes formation of root nodules on Phaseolus vulgaris, P. muUiJtorus 
and P angustijolius. Bacteroids racuolated rods, few branched 
forms, young cells peritrichous. 

2 Rhizobium phaseoli. 

•• the direction 
)n,Wis , Jan., 
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cce. Causes formation of nodules on species of ' genus Trifoltum. Bac* 
tcroids pear-shaped, swollen, vacuolated. Pentoses usually not 
fermented. 


2 . 


3. Rkizobium trifolii. 

aa. No serum zone formed in znilk. 

b. Scant growth, alkaline reaction on yeast water agar plus most carbohydrates. 
c. Causes formation of nodules on speciea of geous Lupinus and on Orni' 
Ihopus sativua. Bacteroids vacuolated, rods seldom branched. 

4. Rhizohiam lupini. 

cc. Causes formation of nodules on Soja max. Bacteroids long slender 
rods, seldom vacuolated or branched; yoting cells zaoaotrichous. 

5. Rkizobium japonicum,* 

Litmus milk acid. 

a. Formation of scrum rone in milk. 

b. Moderate growth, slight acid reaction on yeast water agar plus mono-, di- 
and trisaccharidea. 

c. Causes formation of root nodules on species of the genera Meltlotus, 
Medicago, and Trigonella. Bacteroids club-shaped, branched, young 
cells peritrichous. 

6 . Rkizobium meliloti. 


1 Hbizoblum legumlnosarum Frank 
emend. Baldwin and Fred. (Frank, 
Iiandwirt8cb&ftIicheJahrb(icher,/d,1890, 
S63; Rkizobium polymorphum Dangcard, 
RhnobiumSabae Dangeard, Le Botaniste, 
S^r 16, 1920, 192-104; Baldwin and Fred, 
.Tour. Bact,, 17, 1029, 146.) From Latin, 
of the legume family {Leguminosae). 

Note: The following binomials have 
been used for species of this genus. The 
names given were used by their authors 
to cover one or more of the species here 
recognized 9 s belonging to the genus 
Rkizobium. Where a question mark (?) 
is used it indicates that the species was 
too poorly described to be rect^nizablc 
today. Schinzia cellulicola Frank, 1877 
(all Species) Leunis, Synopsis der drei 


Naturreicbe. 2 Tbeil, Botanik, IIIAbt., 
Kryptogamen, Sec. 914, 1CT7, 1944; 
Schinzia Ugumxnosarum Frank (all spe- 
cies), Bot. Ztg., $7, 1879, S77; PhyiO’ 
myxa Uguminosarum Schroeter (all ex- 

, . ni « • , ...*» T/'—r.fn. 


species), Bot. Ztg., 46, ISSS. 726; Bacillus 
fabae Beijerinck (from broad bean) 
Bacillus ornithopi Beijerinck (from ser* 
radclla), Bot. Ztg., 4S, 1890, 837; Chdo- 
chylrium tuherculorum Vuillemin (ah 
species?), Ann. Sci. Agron. Franc, 
£ttang., 6, I, 1888, 193; Baclertum 
radicicola Prarmonski (all species); 
Landw. Vers. Sta., S7, 1890, 201; BA'ro* 
bium mutabile Schneider (several species) 
Rkizobium curvum Schneider (?), Jtkizo- 


• No specific name has been proposed for the organism causing the formation 0 
nodules on plants that arc members of the so-called “cowpea” group. Data showinK 
possible inter-relationships of certain plant species of the soybean and cowpea cross 
inoculation groups prompted Walker and Brown (Soil Science, S9, 1935, 221-225) t® 
propose a consolidation of the two groups to be recognized as being inoculated bj 8 
single species, Rkizobium Japoniciim. BeauUs obtained recently by Held and Ba 
win (Proc. Soil Sci. Soc. Amer. for 1936, 1, 1937,219) show these inter-relationships to 

include the lupine group also. 
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Hum franlix vnr. majus and var «*• 
nvs Schneider (?}, Rhizohium nodozum 
Schneider (?), Rhizobtum dubivm 
Schneider (?), Bui. Torrey Bot. Club, 
19, 1892, 213, Rkizobium sphaertndea 
Schneider (?), Ber, deut. bot GcselK, W, 
1894, IC; Bacillus tuberigenus Gonner- 
mann and Micrococcus tuberigenus Gon- 
nermann, Landa'. Jahrb , S3, 1894, O&l, 
657, arc thought by Fred, B.ildwin and 
McCoy (University of Wisconsin, Stud- 
ies in Science, No. 5, 1932, 140) not to be 
true nodule organisms and to be too 
poorly described to be recognizable to- 
day; Rhyzobium pasteurianum Mai£ (all 
species), Ann. Inst. Pasteur, IS, 1S99, 
146; Pseudorhisahium ramosuw Hartleb 
(?) (Chem. Zeit., S4, 1900, S87) (used 
for noninfcctive culture claimed by 
Stutzer (Mitt. Landw. Inst Breslau, /, 
Heft 3, 1900, 63) to bo genuine root nod- 
ule organism), Rhisobium rodictcolo 
Ililtaer and Stormer (several species) 
and Rhizobium ieycrincAti Ililtner and 
Stfirmcr (from lupine, scrradclla and soy 
bean), Atb. Biol. Abt. f. Land-u Forst* 
wirthschaft a. K, Gesundheitsamte, 3, 
1903, 209 ; Pseudomonas radictcola Moore 
(all species), U. S. Dept Agr Bur. 
Plant Ind,, Dul. 71. 1903. 27, Rhtzomonas 
ieO'crtncitiOrla-Jeoscn and Rhizomonas 
radieicola Orla-Jcnsen (see Ililtncr and 
StSrmer), Cent. f. Bakt , If Abt . SS. 
1909, 32S; Bacillus or Bacterium radio- 
cola Lohnis and Ifansen (pcrilrichous 
species). Jour. Agr. Research, SO, 1921, 
651, RAirohiumrodicicolurriBcrgcyctal , 
Manual, 1st ed., 1923 , 40 (monotrichous 
species); Rhizobium loti Dangcard (from 
lotus), Rhizobium simplex Dangcard 
(from sainfoin), Rhizobium torulosum 
Datacard (from Scotch broom), Ixs 
Bofaniste, S6r. IG, 1920, 195-197. 

Bods • 0.5 to 0.9 by 1 2 to 3 0 microns 
Motile i^ith pentrichoufl flagella. Bac- 
tcroids commonly irregular with y, 
star- and club-sliapcd forms. Vacuolato 
forms predominate. Gram-negative 

Growth on mannitol ag-ar is rapid, «Uli 
tendency to spread. Streak is raised. 


glistening, semi-translucent, white, slimy 
and occasionally viscous. Considerable 
guiQ is formed. 

Slight acid production from glucose, 
galactose, mannose, lactose and maltose. 

Aerobic. 

Optimum temperature 25®C. 

Source: Boot nodules on Lalkyrus, 
Pisum (pea), Vieta (vetch) and Lens 
(lentil). 

Habitat: W'idely distributed in soils 
where the above mentioned legumes arc 
grown 

2 . Rhizobium pbaseoll Dangcard. (Lc 
Botanistc, Sdr. Id, 1926, 197.) From 
Latin, pkaseolus, bean; M. L. Phaseolus, 
a generic name. 

Rods. Motile with pcritrichous fla- 
gella Bacteroids are usually rod-shaped, 
often vacuolated with few branched 
forms Usually smaller than in Bhizo- 
bium Uguminosarum sod R Irijolix 
Gram-negative. 

Growth on mannitol agar is rapid with 
tendency to spread. Streak inoculation 
IS raised, glistening, semi-translucent, 
white, slimy Occasionally mucilagi- 
nous but this character is not so marked 
ns in Rhuobium trifolxi. 

Very slight acid formation from glu- 
cose, galactose, mannose, sucrose and 
Inctosc 

Aerobic. 

Optimum temperature 25*C 

Source' Boot nodules of Phaseolus 
tulgarts (kidney bean), P angusufolius 
(bean) and P. mulUjlorus (scarlet run- 
ner) (Burrill and Hansen, 111. Agr. 
Exp Sta. Bui 202, 1917, 137.) 

Habitat Widely distributed in tho 
soils in which bc.xns arc grown 

3 Rhizobium trlfolll Dangcard. (Lo 
Botanistc, Sdr. IG, 1926, 191.) From 
M. L. Trifolium, n generic n.ame. 

Rods: Motile with pcritrichous fla- 
gella. Bacteroids from nodules are pcar- 
sliapcd, swollen and vacuolated. Barely 
X and y sltapcs. Gram-negative. 
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Growlli on nnnnitol agar is rapid. The 
colonics arc whito becoming turbid with 
age. Frequently mucilaginous. Streak 
cultures transparent at first. Growth 
mucilaginous later bowing down the 
agar slant and accumulating ns n shmy 
mass at the bottom. Produces largo 
ninountsofgum. 

Slight acid production from glucose, 
galactose, mannose, lactose and maltose. 

Aerobic. 

Optimum temperature 25*C. 

Source: Uoot nodules of species of 
Tnjohum (clover). 

Habitat: Widely distributed in the 
soils where clover grows. 

4. Rblzoblum luplnl (Schrocter) Eck. 
hardt, Baldwin and Fred. {Phytomyxa 
fupjni Schrocter, in Cohn, Kryptogamcn* 
Flora von Scidcsicn, S, I, ISSfi, 135; 
Rlmobium mininium Dangcard, I/i Bo* 
tanistc, Sfir. /ff, 1020, 193; Eckhardt, 
Baldwin and Fred, Jour. Bact , SI, 1931, 
273.) From I.Atin, Li/pinus, lupine. 

Hods: Motile with fiagclla I lo4,usu.ally 
2 or 3 Dactcroids arc vacuoLatc rods, 
seldom if ever branched. Gram-ne(^tivc. 

Growth on jeast water, mannitol agar 
is scant to moderate with alkaline 
reaction. 

Beef-peptone gelatin: Little growth 
with c’Ctrcmcly slow liquefaction. 

On galactose an alkaline reaction serves 
to diiTcrcntiatc lihizobium lupmt from 
all fast-growing rhizobia (ll. phaseolt, 
R. mcltloli, R tri/olii, and R legumtno- 
sarum). An initial alkaline rc.aclion fol- 
lowed more quickly by an ncid rc.action 
on rliamnose and xylose separates R. 
lupini from slow-growing R. japontcum 
and the Rkizobium sp. from cow pea. 

In general Rhizobium lupini produces 
slight to moderate acidity on pentose 
sugars and no change or alkaline rc.action 
on he^oses, disaccharidcs and trisac- 
charides. 

Litmus milk: No scrum zone, no re- 
duction, and a slight alkaline reaction. 


Meager growth on potato and parsnip 
slants, and carrot agar. 

Aerobic. 

Optimum temperature 25'C. 

Source: Hoot nodules on Lxtpinui 
(lupine), Scrradtlla and Ornilhopus. 

Habitat: Widely distributed in soils 
in which these legumes grow, 

5. Rhizobium Japonicum (Kirchner) 
Buchanan. {Uhizobaeterium japoniVum 
Kirchner, Bclirfige rur Biol. d. Pflanzen, 
7, 1S9j, 213; Paeudomonas japonica 
Lolinis and Hansen, liacierium japoni- 
cum LOhnis and Hansen, Jour. Agr. 
Res., SO, 1921, 651; Rhizobium sojae 
Dangcard, l/c Botaniste, S^r. 10, 1920, 
200; Biiclianan, Proc. Iowa Acad. Sci., 
S5, 1926, 81.) From M. L., of Japan. 

Rods: Motile with monotrichous fla- 
gella B.ictcroidi of nodules sre long 
and slender w ith only oecasiorwl branched 
ami swollen forms. Gram-negative. 

Grow 111 on nvimiitol agar is slow and 
scant. The streak is slightly raisedr 
glistening, opaque, white, butyrous, with 
little gum fornvation. 

Pentose sugars give bettergrowth tlun 
the licxosrs. 

Little if any ncid formed from carbo- 
hydrates. Acid slowly formed from 
xylose and nrabinosc. 

Aerobic. 

Optimum temperature 25®C. 

Source: Root nodules on Soja mas 
(soy bean). 

Habitat: Widely distributed in soib 
where soy beans arc grown. 

6. Rhizobium melllotl Dangcard. (Le 
Botaniste, S6r. IC, 1926, 191.) From 
Greek, meZifol, n kind of clover; M. L . 
ilclilotus. 

Rods: Motile with pcritrichous fla- 
gella. Bacteroids club-shaped an 
branched. Gram-negative. 

Growth on mannitol agar is fairly rapm- 
The streak is raised, glistening, opaque. 
pearl3’ rvhitc, butyrous. Considerab e 

gum is formed. 
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Acid from glucose, galactose, mannose 
and sucrose. 

Aerobic. 

Optimum temperature 25®C. 

Source: Root nodules of SJeblotus 
(sn eet clover) , Medteago, and Trigonella 

Habitat: Widely distributed in soils 
in which these legumes grow. 


Note : See Monograph on Root Nodule 
Bacteria and Leguminous Plants by E. 
B. Fred, I. L Baldwin and Ehraboth 
McCoy, University of Wisconsin Studies 
in Science, Madison, No. 5, 1932, xx + 
3t3 pp. for a more complete discussion of 
this group with an extensive bibliogra- 
phy. 


Genua II. Agrobacterlmn Conn.* 

(Jour. Bact., 4i> 1912, 359 ) From Greek, agrus, a field; M.L., baetertum, a small 
rod 

Small, short rods which are typically motile with 1 to 4 peritricbous flagella (if 
only one flagellum, lateral attachment is as common as polar). Ordinarily Gram- 
negative. On ordinary culture media, they do not produce visible gas nor sufficient 
acid to be detectable by litmus. In synthetic media, enough COj may be produced to 
show acid with farom thymol blue, or sometimes with brom cresol purple Gelatin 
is cither very slowly liquefied or not at all Free nitrogen cannot be fixed , but other 
inorganic forms of nitrogen (nitrates or ammonium salts) can ordinarily be utilized. 
Optimum tempemture, 25* to 30*C Habitat Soil, or plant roots in the soil ; or the 
sterns of plants where they produce hypertrophies. 

The type species is AgrobacUrtum tumefactens (Smith and Townsend) Conn. 


Key to Ike apeciea of genus Agrobacterliun. 

I. Plant pathogens. Produce browning of mannitol*calcium-glyccrophosphate agar. 
Nitrate reduction weak or none 

A. Nitrite produced from nitrate toaslightextent. Galls produced on plant roots. 

1. Agrobacierium tumefaeitns. 

B. Nitrite not produced from nitrate. 

1. Fathogenio to apples 

2. AgTobacterium rhuogenea. 

2. Pathogenic to raspberries and blackberries. 

3. Agrobacterium rubt. 

II. Not pathogenic to plants. Produces browning in mannitol-calcium-glyeerophos 
phate agar. Nitrate reduction vigorous, with disappearance of the nitrate 
4 Affrobaeterium radtobacler. 


1. Agrobacterium tumefaclens (Smith 
and Townsend) Conn. (^Baclertumtume- 
faetens Erw. Smith and Townsend, Sci- 
ence, N. S. S5, 1907, 072, Pseudomonas 
tumefaeiena Stevens, The Fungi which 
Cause Plant Disease, 1913, 35, Baetllus 
tumefaeiens Holland, Jour. Bact., 6, 1920, 
220; not Bacillus tumefaeiens Wilson, 
Lancet, J, 1919, 675; Phytomonas tume- 
faeiens Bergcy et al , Manual, 1st cd , 


1923, 189; Conn, Jour. Bact., 44, 1942, 
359 ) From Latin tumefaeiens, swell- 
ing up, producing a tumor. 

Probable synonyms : Bacillus ampelop- 
sarae Trcvisan, in Saccordo, Sylloge 
Fungorum, 8, 18S9, 9S3; Bacillus am- 
pelopsoToe Trovisan emend. Cavara, Staz. 
Sperim. Agara. Ital. Modena, SO, 1897, 
483; see Elliott, Bact. Plant Pathogens, 
1930, 235. 


• Prepared by Prof. IL J. Conn, New York State Experiment Station, Geneva, 
New York, September, 1943. 
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Among the synonyms listed in previous 
editions of the Manual has been Poly- 
monas tumefaciens Lieske, Cent. f. 
Bakt., I Abt., Orig., 108, 1928, 118. This 
is only a partial synonym, botrever, as 
its author described it as the cause of 
animal and human cancer, of xehich he 
regarded crown-gall of plants as merely 
a phase ; for the origin of this theory, see 
Smith and Townsend, Sci., N.S. £5, 1907, 
671, and Smith, Jour. Cancer Res-, 7, 
1922, 1-lOS. 

Description taken from the following; 
Riker, Banficld, Wright, KcUt and 
Sagen, Jour. Agr. Res., 41, 1930, 507; 
Sagen, Riker and Baldwin, Jour.Bact., 
£8, 1934, 671, Hendrickson, Baldwin and 
Riker, Jour. Bact., £8, 1934, 597. 

Rods : 0.7 to 0.8 by 2 5 to 3.0 microns, 
occurring singly or in pairs. Capsules. 
Alotile nith 1 to 4 fiagclla. Gram* 
negative 

Agar colonies; Small, white, ehcuhr, 
smooth, glistening, translucent, entire. 

Broth' Slightly turbid, with thin pel- 
licle. 

Litmus milk: Slow coagulation. Lit- 
mus reduced Neutral to alkaline. 

Nitrites produced from nitrates to a 
very slight extent. 

Indole: Slight amount. 

Slight acid from glucose, fructose, 
arabinose, galactose, mannitol and salictn. 

Starch not hydrolyzed. 

Optimum temperature 25® to 28®C. 

Facultative anaerobe. 

Distinctive characters: Causes a gall 
formation parenchymatous in character 
which because of its soft nature is sub- 
ject to injury and decay. 

Agrobacterium tumefaciens stfon^y ab- 
sorbs Congo red and aniline blue in con- 
trast to little or no absorption by A. 
rhizogenes. A. tumefaciens makes abun- 
dant growth on sodium selenite agar and 
calcium glycerophosphate medium with 
mannitol in contrast to no growth or a 
very slight trace by A. rhtzogenes (Hen- 
drickson et al., Jour. Bact., £8, 1934, 
697). 


Source: Isolated from galls on plants. 

Habitat: Causes galls on Paris daisy 
and cross-inoculable on over 40 families 

2. Agrobacterluni rhizogenes (Riker 
ct al.) Conn. {Bacterium rhizogenes 
Riker, BaaRcld, Wright, KeittandSagen, 
Jour. Agr. Res., 41, 1930, 536; Phyto- 
monos rhizogenes Riker et al., ibid, 
536; Pseudomonas rhizogenes Riker et 
al., tbid. 636; Conn, Jour. Bact., 44, 1942, 
359.) From Greek, rhiza, root; genes, 
producing- 

Rods: 0.4 by 1.4 microns, occurring 
singly. Motile with one to 4 flagella 
Encapsulated. Not acid-fast. Gram- 
negative. 

Gelatin: No liquefaction. 

Agar colonics: Circular, smooth, con- 
vex, finely granular; optical characters, 
translucent through gray to almost white. 

Agar slant: Moderate, filiform, trans- 
lucent, raised, smooth, slimy. 

Broth: Turbid, with heavy pellicle. 

Litmus milk; Acid, slow reduction. 

Indole not formed. 

Nitrites not produced from nitrates. 

Acid but not gas from arabinose, xy- 
lose, rliamnosc, glucose, galactose, man- 
nose, maltose, lactose, sallcin and erj’- 
thritol. No acid or gas from fructose, 
sucrose, raffinose, melezitose, starch, 
dextrin, inulin, acsculin, dulcltol or mao* 
oitol. 

Starch not hydrolyzed. 

Optimum temperature 20® to 2 S‘’C. 

Aerobic. 

Distinctive characters: Agrobacierium 
rhizogenes differs from Agrobacierium 
tumefaciens by stimulating root forma- 
tion instead of soft parenchymatous 
crown galls A . rhizogenes lacks ability 
of A. tumefaciens to utilize simp*® 
nitrogenous compounds os KNOj* 
rhizogenes absorbs congo red and brom 
thymol blue slightly and aniline bin® 
at all Will not grow on sodium selenite 
agar (sec A. tumefaciens for response 
to same materials). Does not infect 
tomato. 
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Sources : Description made from ten 
cultures isolated from hairy-root of apple 
and other plants. 

Habitat: Pathogenic on apple, etc 

3. Agrobacterium rubl (Hildebrand) 
Starr and Weiss. {Phyiomonas ru6» 
Hildebrand, Jour. Agr. Res., SI, IWO, 
694; Baclerium rubi Hildebrand, tbid., 
694; Pseudomonas rubi Hildebrand, tbtd , 
694; BanBeld, Phytopath , SO, 1930, 123; 
Pinckard, Jour. Agr. Res., SO, 1935, 933; 
Starr and Weiss, Phytopath , S3, 1943, 
316.) From Latin, rwbus, blackberry 
bush; M. L., Rubus, a gcncne name. 

Rods: 0.6 by 1.7 microns Singly, in 
pairs or short chains. Motile with 1 to 4 
flagella. Gram-negative. 

Gelatin : No liquefaction 
Pbtato-mannitol-agar slants Growth 
slow, moderate, filiform, white to creamy- 
white, with butyrous consistency later 
becoming leathery. 

Broth: Turbid in 36 to 48 hours 
&filk : A slight serum-zone, pink color, 
acid and curd formed. 

Nitrites not produced from nitrates 
rcrtic ammonium citrate, uric acid, 
o\a(nidc, succinimidc, l-asparaginc, 1* 
tyrosine, I-cystine, d-glutamic acid and 
yeast extract can be used as a source of 
nitrogen (Pinckard, loc. ctt.). 
llydrc^cn sulfide not formed 
Indole not formed. 

Acid from glucose, d-galactosc, d- 
mannoso, d-fructosc, d-xylosc, d arabio- 
oso, sucrose, and nwltosc None from 
hetose (Pinckard, loc. at )• 

Starch not hydrolyzed 
Optimum temperature 2S*C Mini- 
mum 8*C. and maximum 30*C (Pinck- 
nrd, loe. etl ). 

Distinctive characters DifTcrs from 
Affrolaclertum tutnefacietis in tliat it 
docs not utilize nitrates, and grows much 
more slow ly on ordinary media. Infects 
onlv members of the genus Rubti* Starr 
and Weiss (Phytopath , SS, 1913, 317) 
state tliat this species onhko Affrobac- 
(ertutn (um</ocicn< and Airobaelenum 


rhuogenes does not utilize asparagin a3 a 
sole source of carbon and nitrogen 

Source: Isolated by Banficld (loc. cit.) 
and by Hildebrand (loc. at ) from rasp- 
berry canes, Rubus spp. 

Habitat: Pathogenic on black and 
purple cane raspberries, and blackberries, 
and to a lesser extent on red raspberries. 

4. Agrobacterium radlobacter (Bei- 
jcrinckandvanDelden) Conn. [Bacillus 
radtobaeler Bcijcrinck and van Dclden, 
Cent. f. Bakt., II Abt., 9, 1902, 3; Bac- 
tertum radtobaeler Ldhnis, Cent. f. Bakt., 
II Abt., 14, 1905, 5S9; R/itrobtum radvo- 
baeter Pribram, Klassifikation dcr Schizo- 
myceten, Leipzig, 10i3,53-,Aehromobactcr 
radtobaeler Bergcy et al., Manual, 4th cd , 
1934, 230; Alcaltgenes radtobaeler Conn, 
in Manual, 5th ed , 1939, 97; Conn, Jour. 
Bact 1912,350.) FromLatin, radius, 
the spoke of a wheel; Latin, bactrum, 
a rod. 

Small rods, 0 15 to 075 by 03 to 2.3 
microns, occurring singly, in pairs and 
under certain conditions, In star-sliaped 
clusters ^fo1iIc w 1th one to four flagella. 
Prevailingly Crara.ncgativc, but anocca- 
eiona) culture is variable. 

Nutrient gelatin stab ■ No liquefaction 

Agar slant: Flat, whitish slimy layer. 

Mannitol-calcium-glyccrophosphatc- 
agnr streak plates: Abundant, raised, 
slimy growth surrounded by a brown 
halo with an outer zone of white precip- 
itate (Rikcr ct al., Jour Agr. Res., J/, 
1930. 524) 

Broth* Turbid; with heavy ring or 
pellicle if veal infusion is present. 

Litmus milk: Scrum zone with pclHclc 
in one week; usually turns a chocolate 
lirown in 2 weeks; aamc in plain milk, 
but with leas browning. 

Potato* Raised slimy mass becoming 
brownish; potato may be browned. 

Nitrates disappear (as'imilatcd or 
reduced) 

Starch not hydrolyzed. 

No organic acid or aisiblc gas from 
sugars: nearly all sugars, glycerol and 
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mannitol arc utilized nith tlic prodiiC' 
tion of COj. 

Optimum temperature 2S*C. Mini' 
mum near I^C. Minimum -JS'C. 
Aerobic. 

Media contaiiiin;* KNOi, KjIII*0«, ami 
Rlyccrol, ethyl or propyl alcohol Iwcomc 
alivniinc to phenol red. (S.irmi, Hiker 
and Baldwin, Jour Bact , £S, 1931, 571.) 

Growth occurs in special alkaline media 
of pll 11.0 to 12 0 (Ilofor, Jour Amcr. 
Soc Afiron., S7, 1935, 22S) 

HydroRcn eulfidc prodiiceil if prown in 
ZoBcll and rdth.'im’s medium (.Tour. 
Bact , £8, 1931, 1G9) 

Distinctive clwractora: BmwniiiR of 
mannitol-calcium-RlyceropIio^phate nsar. 
Inability to cause plant disease or to 
proilucc nodules on root.s of legtimw. 
Complete utilization (disappearance of 
nitrate) in tlic poptonc-s.alt medium of 
Hiker et al (Jour. .Igr. lies , 4f, 1030, 
629) and failure to absorb conpo reel 
(ibtd . 528). 

The species bears at least supcrncial 
rescmblancc.s to certain Hhnobium 
but may be distinguished fnim them by 
the first two characters listed above, and 
the followin;; in addition. Growth at n 
reaction of pll 11-12. Heavy nnc or 
pellicle form.)tion on veal infusion broth. 
HjS production in the maiinitol-trypfone 
medium of ZoBcll and Fcltham (loc ett ). 
Production of milkj’ white precipitate 
on nitratc-Rlycorol-soil'CXtract ngar. 
Source: Isolated from soil 
Habitat Soil, around the nmts of 
plant.s, especially legumes 
Note. Palacio.s and Dari (Pruc. Indian 
Acad. Sci , S, 1930, 302, .\bs in Cent. f. 
Baht , II Abt., 05, 1037, 423) Iwve de- 
scribed Bacillus concoinilans as a sjTn- 
biont from legume nodules tlmt lias no 
power to fix nitrogen although it is very 
much like legume nodule bacteria (TfAtro- 
bium spp.). This organism resembles 
Agrobacterium radiobactcr. 


Appendix: The following species prob- 
ably belong in Agrolaclcrium, but are not 
fluflicicntly well ilcscribed to m.ikc their 
relatioiiiliip certain. 

1. Agrobacterluragypsophllae (Brown) 
Starr and MViss, (Bacterium gijpsophiht 
Brown, Jour. Agr. Dos., 48, 1931, 1109, 
Bseudomotias gypsophilae Stapp, Bot. 
llcv., }, 1935, 107; Bhytomonai gypsty 
phtlac Stapj), ibid., 407; Starr and Weiss, 
ITiytoiMtli., S5, 191.3, 3IC,) From .M. L , 
Gypsophila, a generic n.ime. 

Ho(B : 0.2 to 0.S by 0.4 to 1.4 microns. 
Afotilc with 1 to 4 /bgclb. Capsules. 
Gmm-negative. 

Gelatin: I.iqticfnetion slow’, beginning 
after 1 montli. 

Bref.|nfu«ion agar colonics: Circubr, 
Xaple.s yellow’, smoother rough, butyrous 

Broth; Turbid in 21 hours. 

Milk: Coigtilallon and iwpfonization. 

Nitriles arc produced from nitrates 

Indole not produced. 

Hydrogen sulfide: A trace may be 
produced. 

.\cid hut not g;is from glucose, sucrose, 
lailtosc, riwnnitol and glycerol. No acid 
from lactose. 

Starcli not hydrolyzed. 

Aerobic, facultative. 

Distinctive cliaractcrs’ Differs from 
Xanthomonns bclicola in starch hyclrol- 
j-sis, HtS production, and will not cross* 
inoculate with this species. 

Source* Lsolated from several galls on 
Gypsophilo. 

Habitat: Produces galls in GygsopM<i 
pamculatn and related plants. 

2. BacterJumpseudotsogaellanscnand 

Smitb (Hansen and H .E Smitli, Hih 
gardia, W, 1937, 57G; Phylomonas pstu- 
dotsugac Burkholder, in Manual, 5th ed., 
1939, 209.) From M. L., Pseudolsuga, 
a generic name. 

Rods 0.5 to 1.5 by 1 9 to 3.9 microns 
Probably motile; type of flagelLition 
doubtful. Gram-negative 

Gelatin: Liquefied 
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Nutrient ngar slant: Gro^^th scanty, 
flat, glistening, smooth, translucent, 
whitish. 

Broth: Growth slight No sediment 
Milk' No acid. 

Nitrites produced from nitrates. 
Hydrogen sulfide production slight. 
Acid but not gas from glucose, fruc- 


tose, galactose and maltose. No acid or 
gas from lactose, sucrose or glycerol. 
Starch not hydrolyzed. 

Facultative aerobe. 

Source. Isolated from galls on Douglas 
Gr in California. 

Habitat ■ Pathogenic on Douglas fir, 
Pseudoisuga iaxifoUa. 


Genus 111 Chromobacterium Ber^enzini,* 

(Ann. Societa d. Naturahsti in Modena, Ser. 2, H, ISSl, 153.) Greek, chroma, 
color; M. L., bacterium, a small rod 

Rods, 0 4 to 0 8 by 1 0 to 5 0 microns hfotilc with 1 to 4 or more flagella. Gram- 
negative. A violet pigment is formed which is soluble in alcohol, but not in water or 
chloroform. Grow on ordinary culture media, usually forming acid from glucose, 
sometimes from maltose, not from lactose Gelatin is liquefied. Indole is not pro- 
duced. Nitrate usually reduced to nitrite Optimum temperature 20-25“C but 
some grow w ell at 37“C Usually saprophytic soil and water bacteria. 

The typo spccica is Chromobacltnum vtolaetum (Schroeter) Bergonzini. 


Key to the species of genus Chroraobactcflum. 

I Motile rods. Single flagellum. 

A. Acid from glucose and maltose No acid from sucrose. Nitrites produced 
from nitrates. No growth at 37*C 

1 Chromdboctertum violaceum 
If. Motile rods. 1'l.agcll.i generally pcritnchous 

A. Acid from glucose. Nitrites generally not produced from nitrates Good 


growth at 37*C 

B. Generally no acid from glucose 
growth at 37®C 

1. Cbromobacterlum violaceum 
(Schrocter) Bergonzini. {Ifactertdium 
nofaccuffi Schrocter, Beitrsigc z Biol d 
I’/lanzcn, /, Heft 2, 1S72, 12G, .Vicro- 
coccus vtolaceus Cohn, Bcithige r Dwl 
d. PtUnzen, /, Ilcft 2, 1S72, 157, Cromo- 
baeteriiim rmlaccum (sic) Bergonzini, 
.\tin. Societ.a d Naturahsti in MOTiciKi, 
Scr. 2, li, isSl, 153, Haetlhs itolaccus 
Schrocter, Kryptogamcn-Dora von Sclilc- 
sicn, 3, 157, Strtplococeus riolaefus 

Trrvisan, I generi e Ic specie dcJIe 


2 Chrojtiolaeterivm tanthinum. 

Nitriles produced from nitrates No 

3 CAromoiacteriKm amelkysUnum. 

Battcriacec, 31, Pseudomonas 

viofocca Migula, Arb a. d Bakt. Inst. 
Karlsruhe, /, 1S94 , 237; Bacterium no- 
laceuin I,ciiinann and Neumann, Bakt, 
Diag , 1 Aufi , 2, 1S9C, 5S; see 2 Aufl.. f, 
1S99, 2C2 ) Prom I-ntin, tiolaceus, 
violct-colorcd 

Note: Bacterium lanlhtnum Zopf (Die 
Spaltpilzc, ISy, CS) h.as been regarded ns 
identical with the nlnvc organism 
by Schrocter (Krj-ptognmcn-riora von 
Pclilc^icn, S, 1, 18SC, 157), and by I.eh. 


• Adapted l-y Prof RohcrlS BrceihNcw York State llxiwnment St.alion, Genova, 

New YorkfromCruess-C.an.aglian.andC4ornrin,i5denlificrroc. Rojal Dublin Society, 
tl, 1935, 213 in Jan 193S, further revision, July, 1913 by Robert S. Breed with the 
aisistnnceofCapt. W C Tobic, Fn. C., Old Greenwich, Conn. 
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mann and Neumann {Bakt. Diag.» 1 
Aufl., S, 189G, 200; also 7 Aufl., 2, 1927, 
403). Lehmann and Neumann (loc. ctL) 
also consider Bacillus violacem lavrtnli- 
c«a Lustig (Diagnostik der Baklericn dcs 
Wassers, 1803, 103) ns being identical 
with Baclcrium ef(jlaccM?n. 

Slender rods: 0.8 to 1.0 by 2.0 to 5.0 
microns, occurring singly and in chains. 
Motile, with a single flagellum. Gram* 
negative. 

Gelatin colonics: Circular, gray, entire 
margin, assuming a violet color in the 
center. 

Gelatin stab: Infundibuliform lique- 
faction with violet sediment in fluid. 

Agar colonies : Wiitish, flat, glistening, 
moist, becoming violet. 

Agar slant: Deep, violet, moist, shiny 
spreading growth. 

Broth: Slightly turbid, with violet 
ring and ropy sediment 

Litmus milk: Violet pellicle. Diges- 
tion. Alkaline. 

Potato: Limited, dark violet growth. 

LOfilcr’s blood scrum ; Slowly liquefied. 

Indole not formed. 

Nitrites produced from nitrates. 

Acid from glucose and usually from 
maltose No acid from lactose or sucrose. 

Aerobic, facultative. 

Optimum, temperature 25* to 30*C. 
No growth at 37®C Slight growth at 
2“ to 4*C. 

Source Originally grown on slices of 
cooked potato exposed to air contamina- 
tion, and incubated at room temperature. 

Habitat: Water. 

2. Chromobacterium lanthlnum (Zopf) 
Holland. {Bacterium lanthinum Zopf, 
Die Spaltpilze, 2 Aufl., ISS-t, 62; Bacillus 
janihinus Flugge, Die Mikroorganismen, 
1886, 291 ; Baclerxdium lanthinum Schroe- 
ter, I^rypto^-amcn Flora von Schicsien, 
S, 1, 1SS6, 157; Pseudomonas ianlhitta 
Migula, Syst. d. Bakt , 2, 1900, 941 , Pseu- 
domonas janthina Chester, Man. Determ. 
Bact., 1901, 317; Holland, Jour. Bact., 6, 
1920, 222.) From Greek, ianthinus, 
vioIet*bIue. 


Rods : 0.5 to 0.8 by 1.5 to 6.0 microns, 
occurring singly. Motile with peritri- 
chous flagella. Gram-negative. 

Gelatin colonies: Circular, yellow, 
becoming violet. 

Gelatin stab; While to violet surface 
growth. Infundibuliform liquefaction. 

Agar colonies: Creamy center, violet 
maigin. 

Agar slant: Yellowish, moist, glisten- 
ing, becoming deep violet. 

Broth: Turbid, with light violet pel* 
licic. 

Litmus milk: Slow coagulation with 
violet cream layer. Litmus decolorized 
from below. 

Potato: Violet to violct-black, spread- 
ing grow th. 

Indole not formed. 

Nitrites generally not produced from 
nitrates. 

Acid from glucose. No odd from 
nviUosc, lactose and sucrose. 

Aerobic, facultativo. 

Optimum temperature 30*C. Grows 
well at 37*C. No growth at 2 to 4*C. 

Source: Originally grown on pieces of 
pig’s bladder floated on badly contam 
inated water. 

Habitat: Water and soil. This may 
be the species that causes n fatal septi- 
cemia in animals and man. See ChroiM' 
bacterium violaceurn manilae. 

3. Chroraobactertum araethystinum 
(Chester) Holland. (Bacillus tnembm- 
naeeus amethyslinus Eisenberg, Bakt. 
Diag., 1S91, 421; Bacterium amethyslin«i 
Chester, Ann. Kept. Del. Col. Agr. E\p- 
Sta., 9, 1897, 117; Bacterium membraria- 
ceus amethyslinus Chester, thitl., 1^’ 
Bacillus amethyslinus Holland, Jon^- 
Bact., S, 1920, 217; not Bacillus ametkys' 
tinus Chester, loc. cil., 262; Hollan . 
loc. cit., 222; Bacterium membranaceum 
ametkyslinum Lehmann and Neumann, 
Bakt. Diag , 7 Aufl., 8, 1927, 463; BaC‘ 

lerium riolaccwm amethystinum Cruess- 
Callaghan and Gorman, Sci. Proc. Roy^ 
Dublin Society, 81, 1935, 219.) From 
Greek, bluish-violet, amethyst. 
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Itmis : 0 2 to 0.S by 1 .0 to ] . { microns, 
ornirrine I'tnsly. with n murIc 

or occasionally n Uh pcritrirbous fLiRcILs 
Gram-ncRntivc, 

Gcbtin Colonics Tliin, bluish, bccom- 
toR violet, cnimtilcd 
Gelatin Blab: Mnvy, violet blacX. prl- 
Uelo. UqMefied. 

Agar colonies: Peep violet, surfaco 
niRosc. 

Apar slant: Thiel., nioisi, jcllowish- 
wliitc, becoming violet with metallic 
luster. 

Ilroth: rellicle with violet sediment, 
fluid liecntijing violet 
Idtmns milk: Violet pellicle Dircs- 
lion turning Allaliiie 
Pohstoj Deep violet, ruR’jse sprcadinR 
Rrowlh. 

Indole not lornicd 
Nilrilcs produced frvsiu mirxtc* 
L’stwlly noneid from Rlueose. in.slt«He 
Ami mcrase. Xo acid from lactose 
Aerobic, facultative. 

Optimum temperature 30*C N'» 

growth at 37*C3. G<«d srowth in 7 days 

at 2 to 4 *C. 

Original cuurce. round once by Julies 
in spring water from Spilato 
Habitat; Water. 

Appendix: TJio following orr*»isnis 
have been Assigned to this genus or arc 
believed to belong here Additional 
comp-irotivc studies ore badly needed 
Uaeillui e’janro-Jtiscva Bcijcnnck. 
(Ucijcrintk, Hot ^tung , 45, 1S31, 
Zlnc/criunj cyono/iisetiJ Chester, Ann 
llcpt Del. Col. Arc Hxti St.v . 5, 1S‘J7, 
116 iiml 132 J From black glue, Wuo 
Edam choose, water and soil. 

2?aci/fKslrtcm!isSchrocter. (Schrocter 
in Cohn, Kryptognmen-FIora von Sehlo- 
sicn, S, I, 18S9, 15S ) In greenhouse on 
fresh paint 

Sactllut lilacintis Mac6 (Trail6 Fra- 
tiquo Bacl., C* 6(1 , i, 1913, HC ) From 
water. 

Dacillua membranaceut o/netl»psl»nu» 
tnohilt’s Germano. (Gennano, Cent 7 
Dakt., iS, 1802, 518; HaciHus ameth’jsti- 


nv$ mobilia Kruse, in ITOggc, Dio 
Mikroorpinismen, 3 Aiifl , i, ISOO, 313; 
^eiftrcinwi ameif.yilinus nohilii Chester, 
\iiti. Kept Del rol Agr l^vji .Sta , 
9, 1^07, 117; ItatUrfvm nirnbranaccua 
Chester, ibnl , I3S ) /‘tcuJo 
manaa amtth'jiltnn MigiiH, Sjst d 
lUkt , t, IPOO, 911; IJtieiUus owrtAys- 
tinasClifster, Man. Dclerrn Diet , 1901, 
262) From dust. 

Ifacillut paroniftiir IViralfr. (Forster, 
in van dcr Slccn, Sur rcv.ainen b.ict6rio- 
higiquectunbtalifdcl’eau. Arch Teylcr, 
.‘Vr 2. Tome i, 3 (wirfic, ISOI, N'o. 59, 
lliurlein, llcrilierc I,oos;es. Alw see 
Godfrin, Thfse, Nancy, 1931, |C.) 
Causes blue disrolontion of Dthm cheese. 

Itacillv* pol’jefiromof^cnfa Citamot and 
Thiry (D.sciIIe i*olychrome, Thiry, 
t'ompt rend Poe Hiol , I'arig, H, 1S90, 
vs3. Chainul and Thir>', /Jot G.ss., SO, 
I'KW. 378 ) From well water nt Nancy 
Pfiibably A /'rrudeupnnj (Tobie, per- 
eoii il eoinjniitiic.st{un/ 

DaeiUui rtolaceui I'rankland and 
FnnU.ind (FnitiKtand and rronkland, 
Ztschr.f. Jlyg , 6 , , Pttutlomonas 

pstudoianthinn Migukv, Sy&t d. B&kt., 
f, 1900, 912.) Isolated from f.ap water. 
Said to produce spores. 

DaeiUua viotaceua hurtnttus Jordan 
tJordvn, Mass. State Hd Hoaltb llcpt., 
1890, S3S, Haclenum ciolaceus laurenlius 
Chester, .\nn Kept Del. Col Agr. 
Exp Sia , 9 , IS97, 117, Csewdowionas 
faurentia .Miguln, S>st d. Hakt , S, 
1900, 3U; Hucihiis nofaceiis Chester, 
Man Detcrin Bact , 1901, 2C2, Chromo- 
baelcrtum iiolnccuwi Inurenljuwi Ford, 
Textb Bact , 1027, 470 ) Isolated from 
sew ope effluent 

Baciffus vtolaceua {utehenasa Kruse. 
(Kruse, in FlUggc, Dio Mikroorgan'ismen, 
3 AuQ., 8, 1896, 311, Dacitlus luldknsis 
Clicster, Man. Determ. Bact., IDOl, 300; 
CAromt^Ktetertum rielaceum {iiteh'ense 
Ford, Textb. Bact., 1927, 470.) From 
water. 

BaciUvs vtolaceua aarloryt Wacldele. 
(,Th&sc, Pharin Strasbourg, 193"^, 5.5.) 
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From dental pus. Said to form spores. 

Bacterium crislallino fiolaccum Chol> 
kevitch. (Cljolkevitch, 1922, quoted 
from Godfrin, Contribution a l’6tudc dcs 
bact6ric3 blcues ct violcttes. Thfsc, 
Nancy, 1934, 93 ) From peat. 

C/iromol)acfcrtumiian?p/on«tBeri;cyctal. 
{Bacillus membranaeeus amclhysUnus II, 
Bampton, Cent. f. Dakt , I Abt., Orip., 
71, 1913, 137, Bergoy ct al.. Manual, Ist 
cd., 1923, 119; Chromobactertum mem- 
branaccum amcthyslinum II Ford,Tc'ctb. 
Bact., 1927, 473 ) From water. 

C/iromo6acter»um cocruleum (Voges) 
Bergey ct al. (Bacillus coerulcus Voges, 
Cent, f Bakt., t4, 1S93, 303; Bacterium 
coerulcus Chester, Ann. Rept Del Col 
Agr.Exp Sta , 9, 1897, 117; R«cj/rfomona* 
coerulca Migula, Syst. d. Bakt., 2, 1900, 
045; Bergey ct al., Manual, Ist ed , 1923, 
120.) From water. 

Chromobactertum cokaerens Grimes. 
(Sci. Proc. Royal Dublin Society, 10, 
1930, 381 ) From well water. 

Chromobactertum kibcrnicum Grimes. 
(Sci. Proc Roj'al Dublin Society, 10, 
1930, 3S1.) From well water. 

Ckromobaelcrium Imdum (Voges) Hol- 
land (Plagge and Froskaucr, Zcitscli. 
f Hyg., 2, 18S7, 463; Bacillus Itvidus 
Voges, Cent f. B.akt , 14, 1893, 303; 
relationship to Bacillus fu'idus Zimmer- 
mann uncertain. Dio Bakt. unscrer 
Trmk- und Nutzwasscr, Chemnitz, 2, 
1S94, IS; Bacillus violaceus berohnensis 
Kruse, in Flugge, Die Mikroorganismen, 
3 Aufl , 2, 1896, 311, Bacterium lividus 
Chester, Ann Kept Del. Col. Agr E-^p 
Sta., 9, 1897, 117; Bacillus beroUnensis 
Chester, Man Determ Bact., 1901, 305; 
Holland, Jour. Bact , S, 1920, 215 ) 
From water 

Chromobactertum utaris-mortvi Ela- 
zari-Volcani (Studies on the Micro- 
flora of the Dead Sea, Thesis, Hebrew 
Univ , Jerusalem, 1940, vii and 76 ) 
From the Dead Sea. 

Ckromobaclerium membranaceum Ber- 
gey et al. (Bacillus membranaeeus ame- 
tkystinus I, Bampton, Cent f. Bakt., I 
Abt., Orig., 71, 1913, 135; Bergey et al , 
Manual, let ed., 1923, 119; Chromobae- 


lerium membranaceum ametkystinum I 
lord, Textb. Bact.^ 1927, 472.) From 
water. 

Chromobactertum membranaceum amt- 
ihystinum III Ford. (Ford, Textb 
B.act., 1927, 474; Bacillus membranaeeus 
amethyslinus III Bampton, Cent. f. 
Rnkt., I Abt., Orig., 71, 1913, 13S.) From 
water. 

Chromobaetcrium membranaceum ante- 
thystinum IV Ford. (Ford, Textb. 
Bad., 1927, 474; Bacillus membranaeeus 
amethyslinus IV Bampton, Cent. f. 
B.akt., I Abt., Orig., 71, 1913, 13S.) From 
water. 

Chromobaetcrium smilhii (Chester) 
Bergoy ct al. (Bacillus coerulcus Smith, 
Mcilical News, 2, 1SS7, 75S; Bacterium 
coerulcus Chester, Ann. Ilcpt- Del. Col 
Agr E\p.Sla.,P, 1897,118; Pseudomonas 
smtlhti Chester, Man. Dctcrm. Bact., 
1901, 318; Chromobaeterium eoeruleum 
Ford, Textb. Bact., 1927, 475; not Chro- 
mobaelerium cocruleum Bergey et al , 
Manual, Ist cd., 1923, 120; Bergey etah, 
tbtd , 121 ) From water. 

CAromabocterium n'ofaccum manifoe 
Ford. (BaetUus violaceus manifoe Wool* 
ley, U. S. Dept. Int., Bur. Govt. Labs. 
Bull. 15, 1904 and Bull. Johns Hopkins 
IIosp., IG, 1905, 89; Ford, Textb. Bact , 
1927, 471.) Isolated from fatal septice- 
mias in water buffalo (Woolley) and man 
(Schattenberg and Harris, Jour. Bact , 
44, 1942, 609) . More likely to be a x-ariety 
of Chromobaetcrium lanlAinum which 
grow sat 37®C. than of C. riofcccum which 
docs not grow at 37®C. 

Ckromolmcterium fiseo/ucatum (Harri- 
son and Barlow) Bergey etal. (Bacterium 
viscofucalum and Bacillus viscofucatus 
Harrison and Barlow, Cent. f. B-akt., I 
Abt., 15, 1905, 517; Trans. Royal Soc. 
Canada, 2nd Scr., 11, 1905; Bergey et ah, 
Manual, 1st ed., 1923, 119 ) From oily 
butter Probably a non-motile PseuJ®' 
monas (Tobie, personal communication). 

Chromobaetcrium viscosum Grimes 
(Cent. f. Bakt., II Abt., 72, 1927, 367.) 
From butter. 

Pseudomonas pseudoviolacea Migu 
(Syst. J. Bakt., S, 1900, 943.) 
river water. 
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FAMILY V. MICROCOCCACEAE PRIBRAM.* 

(Jour. Bact., 18, 1929,385) 

Cells ^\ithout endospores except in Sporosarctna. Cells in their free condition 
spherical, during division somewhat elliptical Division in two or throe planes. If 
the cells remain in contact after division, they are frequently flattened in the plane 
of last division They occur 3ingl3', in pairs, tetrads, packets or irregular masses. 
Motility rare. Generally Gram-positive Many species form a j'cllow, orange, pink 
or red pigment Most species are preferablj aerobic, producing abundant grow'th on 
ordinarj' culture media, but c-ap-able of slight anaerobic grow th A few species are 
strictly anaerobic Metabolism hetcrotrophic. Carbohydrates are frequently fer- 
mented to acid. Gelatin 18 often liquefied Facultative parasites and saprophytes. 
Frequently live on the skin, m skin glands or skin gland secretions of Y erlebrata. 

Key to the genera of family Mlcrococcaceae, 

I. Cells occur in plates, groups or in irregular p-ackets and masses, never in chains. 

Pigment, when present, is yellow, orange or red. Gram-positive to Gram- 
negative. 

Genus I. itUcrocoecus, p 235 

II. On the animal bodj and in special media cells occur as tetrads. In ordinary 

media cells nwy occur in pairs .and irregular masses. iVhite to pale ycllow- 
Genus II Gaffkya, p 2S3 

in. Cells occur in regular p-acKets Yellow or orange pigment usually formed 
Genus 111. Sarctna, p. 2SS 

Genus I Micrococcus Cohn • 

(Cohn, Beitruge z Biol d Pfbnzcn. /, Heft 2, JS72, J53, .1/icrosp/iaera Cohn, 
Arch f. p.ath Anat , BS, 1872, 237, not Mterosphaera L5veill6, Ann Sci Nat Bot , 
S5r. 3, fd, 1851, 3sSl; Ascococcas Cohn. Beitrage r Bio! <1 Pflanren, /, Heft 3, 1875, 
151; Ptdiococcm Balckc, Webnsebr f Brauerei, /, 1884, 183, ilerxsta Van Tieghcrn, 
Traits do Botanique, Pans, 1881, WlA , Stapkylocoeeue Rosenbaeh, Mikroorganismen 
bei den Wiindinfcktions-kranklicilcn des Mcnschen, 18S4, 27, Monococcus Jllller, 
Deutsch. nied IVehnschr . tS, ISSC, No 8, 117; Dotryomyccs Bollinger, Deutsch 
Ztschr. f. Ticrmed ,/J, 1887,77, f/rocwcu« Miqiicl, Ann Microg 1888, 518; Go/ac- 
/ococci/sGiiilIcbcaii.Jahrb d Sefmew, 4. 1S90, 32, /Modococews Zopf, Bcr d deutsch 
Bot. Gcacllsch., Berlin, S, 1891, 2S, Pyococcus Ludwig, failirb d niedcren Kryptog., 
1802, 27; Pfanococcu* Migula, .Vrb Bakt Inst Karlsnihc, f. 1891, 230, CorpAococcuj 
Ilohl, Cent, f, B.ikt , II Aht , 9, 1002. 33S, AlbococcutYi’ins)mf aad Rogers, Jour Inf. 
Ills., S, 1906, 511, Atirocoeciis IVinsIow and Rogers, ibid, 510; Pcdioplana Wolff, 
Cent, f B.ikt , II Aht , IS, 19(17, 9, Meloeoccus NVIrigailov, Cliarkov Med Zurnal, 4, 
1907, 301 ; Solu/ocoecus. Liquidoeoccus, Jndolococeus and Pcplonoeoceus Orla-Jcnscn, 
Cent, f Ik-ikt., II Abt , SB, 1909, 332, Planomcnsia Viiillcmin, Ann. Mycol , 
//, 1913, 525, Tctraeoectn Orla-Jcnsen (in part). The lisctic Arid Ibctcri.i, 1919, 70 ) 
Prom Greek micriis, smill , coccus, a grain, M L . a sphere 

Cells in plates or irregukir masses {never in long chains or p.ickcts) Gram-posi- 
tive to Gram-negative Growth on agar usually abundant, some species form no 


* The genera .l/irrococcwt anti Slaphytoeoceus liavc been combined and completely 
revised by Prof G. .1 Hacker, New York State INperimcnt Station, Genc\-a, New 
York, March, 1913 bo far as the aerobic species are concerned. Dr. Ivan C. Hall, 
Presbyterian Hospital, New York City, revised the anaerobic section, January, 1914. 
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pigment but others form yellow or less commonly orange, or red pigment. Glucose 
broth slightly acid, lactose broth generally neutral. Gelatin frequently liquefied, 
but not rapidly. Facultative parasites and saprophytes. 

The type species is Mtcrococcm luteus (Schroetcr) Cohn 

Key to the species of genus Micrococcus. 

I. Aerobic to facultative anaerobic species. 

I. No pink or red pigment on agar media. 

A. Nitrites not produced from nitrates. 

1 . Utilize NH«HiP 04 as sole source of nitrogen.* 

a. Yellow pigment on i^r media. Not acido-proteolytic. 

1. Micrococcus luteus. 
aa. No pigment produced. Not acido-proteolytic. 

b. Utilizes urea as a sole source of nitrogen.** 

2. Micrococcus ureae. 
hb. Docs not utilize urea. 

■ 3. Micrococcus freudenreichii. 
a.aa. Acido-protcolytic in litmus milk. 

8. Micrococcus caseolyticus 

2. Do not utilize NII«HjP 04 as sole source of nitrogen. 

a. Yellow pigment produced. 

4. Micrococcus flavus. 

oa No pigment produced. 

5. Micrococcus candidus. 

n. Nitrites produced from nitrates. 

1 Utilize NH4lI]r04 as sole source of nitrogen. 

a. Yellow pigment on agar media. Not acido-proteolytic. 
b. Gelatin liquclicd. 

6. Micrococcus eonglomerotus. 
bb Gelatin not HquoHed. 

7. Micrococcus various. 

aa Usually not chromogcnic. Actively acido-proteolytlcinlUmusnullc. 

8. Micrococcus caseolylicus. 

2 Do not utilize NH 4 IIJPO 4 as sole source of nitrogen. 

a Gelatin liqucHcd Ferment mannitol, 
b. Abundant orange grow th on agar media. 

9a. Micrococcus pyogenes var. aureus. 
bb. Abundant white growth on agar media. 

9b- ^/tcrococcus pyogenes var. alhus 
bbb. Yellow growth on agar media. 

10. Micrococcus cilreus. 

aa Gelatin not liquefied or very slowly liquefied. 

b. Abundant orange to white growth on agar media Ferments 
mannitol. 

11. Micrococcus aurantiacus, 

bb. Scant white translucent growth on agar media. Does not 
ferment mannitol. 

12. Mtcrococcus epidermidis. __ 

'That is, will grow and produce acid (sometimes slowly) on slants containing 
1.5 per cent washed agar, 0.1 per cent ammonium phosphate, 1.0 per cent glucose. 
0.02 per cent potassium chloride, 0.02 per cent magnesium sulfate. Add brom-creso • 
purple aa an indicator (Hucker, N. Y. State Exper. Sta., Tech. Bui. 100, 1921, 2o, 
Tech. Bui. 101, 1924, 35^0); Manual Pure Culture Study of Bacteria. Soc Amer. 
Bact., Geneva, N. Y., lieafiot II, 9th ed., 1944, 14.) 

** Substitute 0.1 per cent urea for the ammonium phosphate in the above medium • 
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II. Pink or red pigment on agar media. 

A. Gelatin liquefied, slowly. Produces rose-colored pigment. 

13. Micrococcus roseus. 

B. Gelatin not liquefied. 

1. Non-motile. 

a. Produces cinnabar-colored pigment on gelatin. 

14. ilfterocoeeus emnoboreus. 

aa Produces light, ilesh-colored pigment on agar slant. Ferments 
glycerol and mannitol. 

15. Micrococcus rubens. 

aaa. Produces brick-colored pigment on agar slant. Does not ferment 
glycerol and mannitol 

16. Mterococcus rhodoekrous. 

2. Motile. Produces red pigment. 

17. Mxcrocoecus ai 7 t{ts. 


2 . 


Anaerobic species. 

I. Forms gas from nitrogenous media. 

A. Acid from glucose. 

18. Jlficrocoecus aerogenes 


B. No acid from glucose 

1. No blackening of colonies m deep agar. 

19 il/terococeuj asaeehaTolyiicus, 
2 Hydrogen sulfide formed Deep agar colonies become black. 

• 20 JI/»crococcue nigtr 

11. No gas formed from nitrogenous media 
A. Acid from glucoso. 

1 Acid from lactose 

21. Microtoceut grigoroft^ 


2 No acid from lactose 


22. ilficrofoccus onacrcbius. 


1. Micrococcus luteus (Schrocter) 
Cohn. (Boctcn'dium lulcunt Schroclcr, 
Bcitr. 2 Biol. d. Fflan , t. Heft 2, 1872, 
119; Cohn, ibid., 153) From Latin, 
Itueus golden-yellow. 

Spheres-. l.O to 1.2 microns, occurring 
in pairs and fours. Non-motilc. Gram- 
positive. 

Gelatin colonics: Ycllowish-wlutc to 
yellow, raised, with undulate margin. 

Gelatin stab - No liquefaction. 

Agar colonies -.Small, yellowish, glisten- 
ing, raised. 

Agar slant: Citron-yellow, smooth. 

Broth : Clear, w ith yellow ish sediment. 

Litmus milk: Usually slightly acid, 
not coagulated. 

Potato: Thin, glistening, citron-yellow 
growth. 

Indole not formed. 

Nitrites not produced from nitrates. 


Acid from glucoso, sucrose and man*/ 
nitol No acid from lactose. 

Starch not hydrolyzed. 

Ammonia produced from peptone. 

Utilizes NHiHtPOi as a source of 
nitrogen. 

Saprophytic. 

Acrohic. 

Optimum temperature 23*C. 

Source: Isolated by Schrocter from 
dust eontamlnatlons on cooked potato. 

Habitat : Found in skim milk and dairy 
products, and on dust particles 

2. Micrococcus ureae Cohn. (Cohn, 
Beitr. x. Biol. d. Pflanzen, I, Ilcft 2, 
1872, 153; not Micrococcus ureae Flilggc, 
Dio Mikroorganismen, 2 Aufl., 18S0, 
169; 3/frwIa ureae Praimowski, Biol. 
Cent., 8, ISSS, 301; Streptococcus ureae 
Trerisan, I gencri e le specie dello Bat- 
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teriacce, Milan, 1889, 31; Urococcus 
xireae Beijerinck, Cent. f. Bakt., 11 Abt., 
7, 1901, 52] Albococcus wreae Kliglcr, Jour. 
Infect. Dis . 12, 1943, 442; Staphylococcus 
ureae Elolland, Jour. Bact., E, 1920, 225.) 
From Greek, urum, urine; M. L., t<rea, 
urea. 

See jl/tcrococcws Uquejaciens Migula 
in the appendix for references to the 
gelatin-liquefying form of the species. 

Spheres: 0.8 to 1.0 micron, occurring 
singly, in pairs and in clumps. Never in 
chains. Non-motile. Gram-vanablc. 

Gelatin colonies . Small, white, translu- 
cent, slimy, becoming fissured. 

Gelatin stab: Slight, white growth. 
Very slow or no liquefaction. 

Agar colonies: White, slightly raised. 

Agar slant: Grayish-white, raised, 
glistening, butyrous. 

Broth: Turbid, with viscid sediment. 

Litmus milk: Slightly alkaline; litmus 
slowly reduced. 

Milk: Acid 

Potato: Slight, grayish to pale olive 
growth. 

Indole not formed. 

Nitrites not produced from nitrates. 

Urea fermented to ammonium car- 
bonate. 

Acid produced -from glucose, lactose, 
sucrose and mannitol. 

' Starch not hydrolyzed. 

Ammonium salts are utilized 

Ammonia produced from peptone. 

Saprophytic. 

Aerobic. 

Optimum temperature 25®C. 

Source : Isolated from fermenting urine. 

Habitat Found in stale urine and in 
soil containing urine. 

3. Micrococcus freudenreichll Guille- 
beau. (Landwirtsch. Jahrb d. Schweiz, 
6, 1891, 135 ) Named for E. v. Freuden- 
reich, Swiss bacteriologist. 

Synonyms: Micrococcus acidt lactis 
Krueger, Cent. f. Bakt , 7, 1890, 464 
(il/jcrococcus acidi lactia lique/actens 
Eisenberg, Bakt. Diag , 3 Aufl., 1891, 
409 , Micrococcus acidi laettet Itquefaciejts 


Sternberg, Man. of Bact., 1893, 601; 
il/icrocnccus acidilactis Migula, Syst. d. 
Bakt., 2, 1900, 112; Micrococcus acidiji- 
cans Migula, ibid.); Micrococcus lactis 
viscosus Sternberg, Man. of Bact., 1893, 
604; Micrococcus amarifaciens Migub, 
Syst. d. Bakt., 2, 1900, 100; Coccus laciis 
viscosi Gruber, Cent. f. Bakt., 11 Abt., 
9, 11K)2, 790 (Micrococcus lactis viscosi 
Ldhnis, Cent. f. Bakt., II Abt., 18, 1907, 
144); Micrococcus lactis albidus Conn, 
Eaten and Stocking, Storrs Agr. Exp. 
Sta. 18th Ann. Rept., 1906, 91. 

Spheres: 2.0 microns in diameter, oc- 
curing singly and in clumps, rarely in 
short chains. Non-motile. Gram-posi- 
tive. . 

Milk gelatin colonics: Small, white, 
opaque. 

Milk gelatin stab: Infundibuhform 
liquefaction. 

Agar colonies : White, slimy. 

Agar streak: White, smooth. 

Broth: Turbid, with white sediment. 

Litmus milk: Acid; coagulated; pep* 
Ionized. 

Potato: Moderate white to yellow 
streak. 

Indole not formed. 

Nitrites not produced from nitratej. 

Starch not hydrolyzed. 

Ammonia produced from peptone. 

Does not utilize urea as a source of ni- 
trogen. 

Acid from glucose, lactose and sucrose 
Some strains form acid from mannitol, 
others from glycerol. 

Saprophytic. 

Aerobic. 

Optimum temperature 20*C. 

Habitat: Milk and dairy utensils. 

4. Micrococcus flavus Trevisan. (JJ‘' 
crococcus flavus liquefaciens Flugge, j® 
Mikroorganismen, 2 Aufl , 1SS6, 1 ' 
Trevisan, I generi e le specie delle o 
teriacce, hlilan, 1889, 34; Micrococcus^ 
flaous’liqvefaciens Chester, Man. ® 
term. Bact , 1901, 99.) From 
flavus, yellow. . ^ 

Spheres: 0.8 to 0.9 micron, occurrm- 



T-AMnA- MICROCOCCACEAE 


230 


einsb', in clumps, and occasionally in 
fours, Oemsionany cultures arc found 
tlial arc motile niih a einRle flagoHum. 
OtJicn\i«c non-motile. Grnin-%*atiablc- 
Gelatin colonies; Small, circular, jcl- 
lonish to yollo«jsh-liro\vn, eotncnlial 
serrate marRin, granulated, sliarply con- 
toured. 

Gelatin Rtab ; Yellow, n rinklcd surface 
gronth nilh slow, cratcriform lUjue- 
faction. 

Agar colonies: Small, pale yellowish, 
liomogrneous, entire. 

Agar slant.-. Canary -yellow, romewhat 
dry, wrinVlcd, raised, entire. 

Broth: Turbid with ycUomsh ring and 
eediment. 

Litmus milk: Slightly aetd, soft 
fongulum formed, nilh slight reduction; 
slowly peptoniiial. 

rot.iio! Slight, canarj'-ycllow growth 
ImWe is not formed. 

Njiritcs not pro«luccd from nitrates 
Starch not hydrolyrcd. 

Acid is Rcnerally formed from gtuco«« 
and l.scto«e. Sucro«e, glycerol and man- 
nitol generally not fermented 
Amroonium salts are utihted 
Ammonia prtxiuced from peptone 
Non-rnthogenlc. 

•Verol'ic. 

Optimum Irmpeialuro 2.VC. 

SouTfr-: Original not given 
IlaMtat: Tound In skin plrnd serrr- 
tions, mdk, tWry pnvlucts, and dur>- 
ofenril^. 

5. MicrococcB* csndldus Cohn 
CCohn, IteiiT. ». Ih‘d. d- rr.mrcn, /, 
lleft 2, 1C2, f‘-*» 

jWKnd.Jour. Brrl » rf-m 

fAUnronft fut,»t.ir»tig»liile 

F;d.err<: 0 S to 0 7 micron, iwcurtirg 

• treW. Nitu rvitile. Gr-»m 

OrhtWi et.Vrir« \Vl ilo.ir»rulsr. «ith 
ItTr-'dit or et.Ufe 

G-’Ulia ttlile » irfjrr g—wth 

I'ddirm. N'o 

Arvr Punriif-’m, wlite, 

rntire, ii»'!r»-<nt. 


Agar slant: Smooth, white, glistening, 
iridescent. « 

Broth. Turhid, with pellicle. 

Litmus milk: Slightly acid; not coegu- 
Hted. 

Potato: Thick, porcelain white, 
glistcnirtg. 

Indole not produce<i. 

Nitriles not protluccd from nitrates. 

Starch not hydrolyted. 

Ammonia proiluccd from peptone. 

Ammonium wits not utihred. 

Acid from glucose, Bucrosc, lacto«c 
atnl glycerol. 

Non-pathogenic. 

Acrohic. 

Optimum icmpcmiurc 25*C. 

Source- Origirwlly nppe.-ired as white 
tnlonics on rooked potato exposed to dust 
romsm5n.atif>ns. 

Habitat: Found in skin secretions, 
milk and itiiry products, 

C MUroceccus eonslomsrihis Miguka. 
tCitronengenicf r>ipli>roeeus. Biimm, 
I>er Mikny>rr>ni«mcn dcr gonorrhoi^chm 
SeMeimhauterkmnkurgcn, t Aufl , 1S.«3, 
IT, V«er<ic<vfi;i eifrevi re'';f*"ierfliui 
riUrtc. r>»e MiVroorrow^mcn, 5 Aufl , 
1 «.n;, OiproeoeMn cihru* rnnffomrr- 
afvrltijmm, ihiJ ,2Aull ,1^''7. .VriUfrin 
citfro Trr\i«an. I g'-neri e le n*ccie delle 
lUltrriaeee, Mtfin, 33. ,!ffr«»r»n- 

pc.fio fiSrc-ii n>r.;f<i»-frfl(a» lhar, .\nn, 
N Y Arod Sfi . m:. .tfcgufi. 

liy-t d Bikl . f, W, lir,, Hwro- 
cfyrv»ro''5{''-”rrof .r WViel •'-itia'im, I*-.'?, 
so*' Trrvi»^n, fne fit . tej, tf«fTr~-.vr--i 
tVir*l'iwafid \\ lu*! iw . ,^’j»'rt.atie 
ijts rf tl r t>rv, 

SI** ) I'ruw lA'in, n n-.H'-d 

n'Crrl •-r. 

S*j-'>^TT« 0«».t I " ner—*, <r-''**ifrir g 

fsegly, lo feiif*. Jo f -if*. »-i jfi liege 
N«*i r-''**'!" <»rs~i ti'-Y Ic. 

C^'Virv rim.Sr, jr!- 

»t!!i r-» ! »*r r-js'c 

Orltirn *’»*'• b'‘..»r »r\'.«T-.f ♦ro 1. 
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Agar colonics : Luxuriant, moist, sulfur 
yellow. ‘ 

Agar slant: Light yellow, plumose, 
slightly rugose, somewhat dull, raised 
center and transparent margin. 

Broth: Turbid, with light orange ring 
and sediment. 

Milk; Generally acid but not auffi* 
dent to curdle. 

Potato: No growth. 

Indole not formed. 

Nitrites produced from nitrates. 

Blood not hemolyzed. 

Starch not hydrolyzed. 

Acid from glucose and lactose gen* 
crally, sometimes from sucrose. Manni- 
tol and glycerol generally not fermented. 

Ammonia produced from peptone. 

Utilizes Nn4H,P04 as a source of 
nitrogen. 

Resistant to drying and heat. 

Non-pathogenic. 

Aerobic. 

Optimum temperature 25*C. 

Source : Found in gonorrhoeal pus and 
dust. 

Habitat: Infections, milk, dairy prod- 
ucts, dairy utensils, water, common. 

7. Micrococcus varlans Migula. 
(Merismopedia flava varians Dyar, Ann. 
N. Y. Acad. Sci., 8, 1805, 346; Migula, 
Syst. d. Bakt., f, 1900, 1Z5; Mcrismopedta 
fiava-varians Chester, Man. Determ. 
Bact., 1901, 103; Mtcrococcua lactis van- 
ans Conn, Esten and Stocking, Storrs 
Agr.Exp.Sta Rept. for 1906, 121.) From 
Latin, varians varying. 

Spheres: 0 8 to 1.0 micron, occurring 
singly, in pairs and in fours. Occa- 
sionally cultures are found that are motile 
with a single flagellum. Otherwise tion- 
motile. Gram-variable. 

Gelatin colonies: Small, circular, whit- 
ish to yellow, capitate, moruIoLd. 

Gelatin stab . Scant growth. No lique- 
faction. 

Agar colonics Small, yellow, raised, 
glistening. 


Agar slant: Plumose, yellow, van- 
egated. 

Broth: Turbid, with yellow, granular 
sediment. 

Litmus milk: Acid; coagulated on boil- 
ing. 

Potato : Raised, dry, bright-yellow, 
glistening. 

Indole not formed. 

Nitrites produced from nitrates. 

Acid from glucose, lactose, sucrose, 
raffinose and frequently from glycerol 
and mannitol. No acid from salicin or 
inulin. 

Starch not hydrolyzed. 

Ammonia produced from peptone. 

Utilizes NH4HJPO4 as a source of 
nitrogen. 

Saprophytic. 

Aerobic. 

Optimum temperature 25'C. 

Source; Original strains found in s 
contaminated jar of sterilized milk. 

Habitat: Has been found in body 
secrctionSfcdairy products, dairy utensib, 
dust and water, including seawater. 

8. Micrococcus caseolyticus Evans. 
(Evans, Jour. Inf. Dis., 18, 1916, 4Wl 
jl/jcrococcus coset Iluckcr, N, Y- Agr. 
Exp. Sta. Tech. Bull. 102, 1934, 17j Prob- 
ably J/tcrococcus cosci Holland, low. 
Bact., S, 1920, 223.) 

Identical in part with J/icrococcus cam 
acidopToieolyticus I and II Goiim»P®'^‘ 
G6n. du Lait, 8, 1910, 337; Telracoceus 
Uquefaciens Orla-Jensen, The Lactic 
Acid Bacteria, 1919, SO {Micrococcus cam 
Uquefaciens Orla-Jcnsen, Doktordispu 
tats, 2904; Tetracoccus cam liquefacuns 
Orla-Jensen, The lactic Acid Bacteria, 

1919,80;J/tcrococcusligue/acien5Holland, 

Jour, Bact., 5, 1920, 224. Also see rel- 
ercnces under Streptococcus Uquefaciens- 
From Latin, caseus, cheese, casein; aa 
Greek, lyhcus, able to dissolve; ■' 
di^Iving, digesting. . . 

Spheres, variable in size, occurring i 
clumps. Non-motile. Gram-positivc. 

Gelatin stab: Liquefaction generally 
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begins after first day and continues 
rapidly. 

Agar colonics : Yellon- to orange (Evans, 
loe ctL), pearly white (Hucker, (oe. eil ). 

Agar stroke • Yellow to orange (Evans, 
loc. cit-), pearly white (Ilucker, loc cit ), 
luxuriant growth. 

Broth- Generally grows with smooth 
turbidity although certain strains give 
heavy precipitate with clear supernatant 
fluid. 

Litmus milk: Acid, peptonized Whey 
generally clear. 

Potato : Scanty white growth Certain 
strains may show yellow pigment 

Indole not formed. 

Nitrites usually produced from ni- 
trates. 

Acid from glucose, lactose, maltose, 
mannitol and glycerol No action on 
rafhnose 

Forma dextrorotary lactic acid (Orla- 
Jensen, 1919, loc. ext ). 

Aaparngin and urea decomposed by 
some strains 

Utilises NHiHiPOi as a source of nitro- 
gen. 

Optimum temperature 22*C. 

Aerobic. 

Saprophytic. 

Source; Eight cultures from bovine 
udder. 

Habitat; Milk and dairy products, 
especially cheese, dairy utensils 

9a. Micrococcus pyogenes var aureus 
(Rosenbach) Zopf {Staphi/lococetis pyo- 
genes aureus Rosenbach, Rlikroorganis- 
men bei den 'Wunilinfcctionskrankhcitcn 
des Menschen, Wiesbaden, 18SI, tO, 
iSlap^i/IococcMj aureus Rosenbach, ibid , 
27, Micrococcus pyogenes >‘ar aureus 
Zopf, Die Sp.altpilzc, 3 Aufl , 1RS5, 56, 
dficrococcuj aureus Zopi, il'id , 
Mteroeoccus pyogenes Lchm-mn and Neu- 
mann, Bakt Diag., 1 Aufl , S, 1S96, 1C3, 
Aurococcui aureus Winslow and Rogers, 
Jour Int Dis . 5, 1900, 5’>1, VtcroctKCus 
factis rarians Conn, Eaten and Stocking, 
.Storm Agr. Exp Sta Rept for 1906, 


121; Sophy tococcus pyogenes Andrewes 
and Gordon, Rept (35th) Med. Officer 
Local Govt Board, London, 1907, 549; 
{Tetracoecus) Micrococcus pyogenes 
aureus Orla-Jcnscn, The Lactic Acid 
Bacteria, 1919, 81, Staphylococcus pyo- 
genes-aureus Holland, Jour. Bact , 6, 
1920, 225) From Greek, pyon, pus; 
M L ,-genes, producing From Latin, 
aureus, golden 

Spheres- 0 8 to 1.0 micron, occurring 
singly, in pairs, in short chains, and in 
irregular clumps Non-motile Gram- 
positivc. 

Gelatin stab . Saccate liquefaction with 
yellowish pellicle and yellow to orange 
sediment. 

Agar colonies: Circular, smooth, yel- 
lowish to orange, glistening, butyrous, 
entire. 

Agar slant : Abundant, opaque, smooth, 
flat, moist, yellowish to orange. 

Broth Turbid with yellowish ringaad 
sediment, becoming dear. 

Litmus milk- Add, coagulated. 

Potato: Abundant, orange, glistening. 

Indole not formed 

Nitrites produced from nitrates. 

Acid from glucose, lactose, sucrose, 
mannitol and glycerol, but not from 
raffinosc, sahein or mulin. 

Forms inactive or levorotary lactic 
acid (Orla-Jcasen, loc. ci( ). 

Slight HjS formation 

Starch not hydrolyzed. 

Docs not utilize NII*IIjPO«, as a source 
of nitrogen 

Ammonia produced from peptone 

p.ithogcnic. Individual strains vary 
in their ability to produce hemolysin, 
coagulasc .and other metabolic products. 

Certain strains, under favorable con- 
ditions, produce not only evotoxins 
(Iicmatoain, dcrmatoxin, lethal toxin, 
etc.) hut also a potent cntcrotoxin 
which is a significant cause of food poi- 
soning (Dolman and Wilson, Jour 
Immunologj-, SS, 1933, 13) 

Aerobic, lacultalivc 

Optimum temperature 37'’C. 

Source: Isolated from piw in wounds 
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Habitat : Skin and raucoua membranes. 
The cause of boils, abscesses, furuncles 
suppuration in wounds, etc. 

9b. Micrococcus pyogenes rar. albas 
(Jlosenbach) Scbrooter. (Staphylococcus 
pyogenes albus Rosenbaoh, Mikiwrganis- 
men bei den Wundinfektionskrankheitcn 
desMcnsclicn, Wiesbaden, 1884,2;«SfapA* 
ylococcus albus Rosenbach, 27; 

Micrococcus pyogenes var. albus Scbroc- 
tcr, in Cohn, Kryptog. Flora v. Schlcsien, 
5, 1, ISSO, 147; il//crococcjis pyogenes 
Migub, Syst. d. Bakt , S, 1900, 87; Albo- 
coccus pyogenes Winslow and Rogers, 
Jour Inf Dis , S, lOOG, 544; .1/icrococcMs 
albus Buchanan, Veterinary Bacteriology 
1911, 196; (7'c/racoccus) il/tcroccoc«s 
pyogenes albus Orla-Jensen, The Lactic 
Acid Bacteria, 1910, 81, Slapkylococcus 
pyogenes-albus Holland, Jour. Baet., J, 
1920, 225.) From Latin, albus, white. 

Spheres: O.C to 0.8 micron, occurring 
singly, in pairs and in irregular groups. 
Non-niotilc Grara-posltlve. 

Gelatin stab : Saccate liquefaction with 
heavy white sediment. 

Agar colonies : Circular, white, smooth, 
glistening, entire. 

Ten per cent evaporated milk agar. 
Growth at 20*0 frequently orange 
(Chapman, Jour. Bact , ^5, 1943, 405) 

Agar slant; Abundant, white, smooth, 
glistening. 

Broth: Turbid, with delicate pellicle 
and white sediment. 

Litmus milk ; Acid ; coagulated. Little 
or no visible peptonization. 

Potato: Thick, smooth, white, glisten- 
ing. 

Indole not formed. 

Nitrites produced from nitrates 

Hydrogen sulfide is formed. 

Acid formed from glucose, lactose, 
sucrose, glycerol and mannitol, but not 
from rafRnose, salicin and inuiin 

Forms inactive or Icvorotary lactic 
acid (Orla-Jensen, loc. cit.). 

Starch not hydrolyzed. 

Ammonia produced from peptone. 

Does not utilize NHtHiPO* as a source 
of nitrogen. 


Pathogenic, Production of toxins, 
coagulase and hemolysin as in Micro- 
coccus aureus. 

Aerobic, facultative. 

Optimum temperature 37®C. 

Source; Originally isolated from pw. 

Habitat ; Skin and mucous merobniBes 
Occurs in wounds, boils, abscesses, etc. 

10. Micrococcus cltreus Migula. 
(Staphylococcus pyogenes cilreus Passet, 
Aeliologie der eiterigen phlegmone des 
Menschen, Berlin, 1885, 9; Micrococcus 
pyogenes cilreus Schrocter, in Cohn, 
Kryptog, Flora v, Schlesien, 5, 1, 1SS6, 
147; Migula, Syst. d. Bakt., S, 1900, It’; 
Staphylococcus citreus Bergey et al , 
Manual, 1st ed., 1923,55.) From lafin, 
Cltreus, of or relating to the citrus tree; 
M. L., lemon yellow, 

Spheres: 0 0 wlcroa, occurring fibglj- 
Gram-positive. 

Gelatin colonics : Circular, pale yelloff, 
granular, entire, liquefying in 6 days. 

Gelatin stab; Lemon yellow surface 
growth sinking into the medium. Gny' 
ish-whito growth in stab. Compiris 
liquefaction in 43 days. 

Agar colonies: Small, yellow, smooth, 
entire. 

Agar slant: Broad, lemon yelloWigb^' 
tening, clastic. 

Broth: Turbid, with yellow sedim<!°^ 
and pellicle. 

Litmus milk: Acid, with slow coagu 
tioQ. 

Potato : Thin, grayish streak, becomiW 
citron yellow. 

Indole not formed. 

Nitrites produced from nitrates. 

Starch not hydrolyzed. 

Acid from glucose, lactose, sucrose, 
raninosc, inuiin, salicin, glycerol an 
mannitol. 

Does not utilize NH|H,POi as a sourfe 
of nitrogen. 

Ammonia produced from peptone. 

Aerobic, facultative. 

Pathogenic. 

Optimum temperature S7®C. 

Source: Originally isolated fromP^’ 
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, Habitat ; Skin and mucous membmnea 
of vertebrates 

11. Micrococcus auraotiaciis (Schroe- 
ter) Cohn. (BacUridtum ouranlmcuni 
Schroeter,Bcilr. z. Biol., f, Heft 2, 1872, 
126; Cohn, Beitr. z. Biol , /, Heft 2. 1872, 
15J ; Pediococcus auraniiacua De Toni and 
Trevisan, in Saccardo.SylJoge Funeonim, 
8, 1S89, 1051 ; ^/icrococcus aurantiacua- 
sorghi Bruyning, Arch. N<ler Set Exact, 
ct Nat., 1, 1S93, 297, StreptocoecM 
auranltacua Chester, Man. Determ 
Baot., 1901, 69; Aurococcua auranhociw 
IVinslow and Winslow, Systematic Rcla- 
tioTssbips of the Coccaccac, 1908, 186; 
Saretna auranliaea Holland, Jour Bad , 
5, 1920, 225 (not Saretna auranliaea 
Flugge, Die Mikrooigaaismcn, 2 Aufl , 
18S6, 180), 5/opAyfofoccus aurantiaeua 
Holland, ibid ) From 1-atin, aurum, 
Rold.M, L ,aMrantium,thcoratige,M E , 
ourantiaeus, orange-colored. 

Spheres: Slightly ellipsoidal, 1 3 to 1 5 
microns, occurringsingly.inshortciiains 
and in small clumps. Non-motilc 
Gram'positlvc. 

QolaUn colonies: Circular to oval, 
smooth, glistening with yelloiv to orange 
center. 

Gelatin stab: Yellow surface growth 
No liquefaction. 

Agar colonics. Circular, smooth, glis- 
tening, yellow to or.mge, entire. 

Agar slant : Duff toerantorangc-yelJow, 
iKuaded growth, raised, glistening. 

Broth: Turbid, nith pellicle 

Litmus mllh. Faintly acid, no coagu- 
lation. 

Potato; Slimy, yellow gronth. Pig- 
ment is insoluble in alcohol and ether 

Indole not produced. 

Nitrites generally produced from oi- 
trntes. 

Slight acidity from glucose, fructose, 
sucitwc, I.actosc and mannitol No acid 
from rafhnosc, ralicin, inuhn 

Starch not hydrolyzed. 

Ammonia produced from peptone 

No gronth in amraonluin tncdM. 

May be lathogenic. 

Optimum temperature 25*C 


Aerobic. 

Source: First isolated from colonies 
that grew on boiled egg exposed to dust 
contamination. 

Habitat: Usually isolated from infec- 
tions but also found in milk, cheese and 
dust. 

Note* Aiboeoccus eptdermtilis (var. 
A) Kliglcr (Jour. Infect Dis., 12, 1913, 
444) which was based on a white culture 
received frata Krai under the name 
Mterocaceua aurantiaeua was apparently 
ft white strain of this organism as it grew 
luxuriantly on ordinary agar 

12. Micrococcus epldermidis (IVinsIon 
ftod Ulnslow) Hucker (Slapkylacoeeus 
eptdermidis albus Welch, Amer Jour, of 
Med Sci , Fhila., N. S., t02. ISOl, 441, 
Mterocaceua epidenntdia albua Randolph, 
Jour Arocf Med. Assoc,, SI, ISOS, 700, 
A Ibocoeeus {piderrntdta B’lnslow ond IVin- 
clow, Syst. Relationships Coccacc.ac, 
New York, J903, 201, Staphylococwa 
eptdtrmidia Evans, Jour. Inf. Dis , IB, 
1916. 449. IlucXcr, N Y. Agr. Exp Sta 
Tech Bun 102,1924,21.) From Greek, 
epidermis, tho outer skm 

Spheres 0 5 to 0.6 micron, occurring 
singly, in pairs and in irregular groups 
Non-motilc. Gram-positivc. 

Gelatin slab. tVhito surface growth 
with slow saccate liquefaction 

Agar colonics. Rather scant, white, 
translucent. 

Brotb: Turbid, with while ring and 
ecdmtcnt. 

IdXmus milV. Acid 

Potato • Limited gro« th, white. 

Indole not formed. 

Nitrites arc produced from nitrates. 

Usually docs not utilize NIIJIjPOi 
as a source of nitrogen 

Acid formed from glucose, fructose, 
maltose, lactose and sucrose, but not 
from mannitol, ralHnose, &ahcin or 
inulm. 

Usually fails to liemolyze blood No 
coagulasc produced. 

Parasitic rather than pathogenic. 

. Aerobic, facultative. 
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Optimumtemperature ST^C. 

Source: Originally isolated from small 
stitch abscesses apd other skin wounds. 

Habitat ; Skin and mucous membranes. 

13. Micrococcus roseus Flu^c. 
(Rosafarbiger Diplococcua, Bumm, Dor 
Mikroorganismen dcr gonorrhoisehen 
Schleimhauterkrankungen, 1 Aull , 1855, 
25; Flugge, Die Mikroorganismen, 2 
Aufl., 1886, 183; A^cisscria rosea Trevisan, 
I generi e le specie dcllc Batleriacec, 
Milan, 1889, 32 ; Dtplococcus roseus Eisen- 
berg, Bakt . Diag , 3 Aufl. , 1801 , 12 , Mens- 
mopedia rosea Dyar, Ann. N. Y. Acad 
Sci , 8, 1895, 354, Rhodococcus rosews 
M'inslow and Rogers, Jour Inf Dis., 5, 
1900, 545.) From Latin, roseus, rose- 
colored. 

Spheres: 1.0 to 1.5 microns, occurring 
singly and in pairs. Non-motUe. Gram- 
vanable. 

Gelatin colonics Rose surface growth 
usually With slow lu^uofaction. 

Agar colonies' Circular, entire, rose- 
red surface colonics. 

Agar slant. Thick, rosc-red, smooth, 
glistening streak. 

Broth: Slightly turbid with rose- 
colored sediment. 

Litmus milk; Unchanged to alkaline, 
usmally reddish sediment after 14 days. 

Usually produce nitrites from nitrates. 

Potato: Raised, rose-red, smooth, glis- 
tening. 

Starch not hydrolyzed. 

Acid from gl 3 'cerol and mannitol 

Utilizes Nn«II:PO< as a source of 
nitrogen. 

Saprophytic 

Aerobic 

Optimum temperature 25”C 

Spurce; Dust contamination 

Habitat Widespread, as it occurs in 
dust. 

14. Micrococcus cinnabareus Flugge. 
(Fltigge, Die Mikroorganismen, 2 Aufl , 
18SG, 174, Rhodococcus cinnabareus Wins- 
low and Rogers, Jour Inf Dis., 5,^ 190G, 
545.) From M. L , cinnabar-colored. 


Spheres: I.O micron, occurring singly 
and in pairs. Non-motilc. Gram-vari-‘ 
able. 

Gelatin colonies : Small, circular, bright 
red, becoming cinnabar red. 

Gelatin stab: Thick, raised, rose to 
cinnab.ar red growth on surface. Xo 
liquefaction. White colonies along stab. 

Agar slant: A carmine-red streak. 
Slow growth. 

Broth: Turbid. 

Litmus milk: Slightly alkaline to 
slightly acid. 

Potato. Slonly developing vermillion 
rod streak. 

Small amount of acid from test sugars. 

Indole not formed. 

Docs not utilise NHJIjPO^ as a source 
of nitrogen. 

Nitrites produced from nitrates. 

Starch not hydrolyzed. 

Saprophytic. 

Aerobic. 

Optimum temperature 26®C. 

Source. Found as contamination oI 
cultures. 

Habitat: Usually found as a dust con- 
tamination 

15. Micrococcus rubensMigula. 
crococcus tetragenus ruber Bujvi-id, m 
Schneider, Arb. bakt. Inst. Karlsruhe. 

I, Heft 2, 1894, 215; Migula, Syst. d- 
Bakt., S, 1900, 177; il/icrococcws ruber m 
Rhodococcus ruber Holland, Jour. Bact, 

6, 1920, 224; il/icrococcus roseofuU^^ 
Huckcr, N. Y. S. Agr. Exp. Sfa. Tech. 
Bull. 135, 1928,27; not Micrococcusros^o- 
fulcus Lehmann and Neumann, 

Diag , I Aufl., .e. lS9G,177and439; 
coccus roseofulvus Pribram, KlassiS 3 
tion dcrSchizomyceten, 1933, 44). 

Latin, rubens, ruddy. 

The foIloTving description is taken fro 
Migula (loc. cit.) and from Huckcr 
cit ) supplemented from unpublis 
notes of the latter. Also sec Breed (Jo“ • 
Bact., 4^,1943,455). 

Spheres- 1.3 to 4 0 microns, 
size 2 I microns, occurring in fours 



FAitILY StiCROCOCCACEAE 


245 


in irregular massea, generally not singly 
or in pairs. Noa-njotile. Gram-nega- 
tive to Granj-\’ariable 

Gelatin colonies: After several days, 
small, pink or flesh-colorcd, shiny, buty- 
rous, 0.5 to several mm. in diameter. 
Smaller colonies have regular edges, 
larger colonics have lobatc edges. 

Gelatin streak; Thick, shiny, fiesh- 
colored to carmine-red growth, generally 
spreading. 

Gelatin stab: Scant, whitish growth 
along line of stab; surface growth flesh- 
rod. Noliquefactionafterseveral weeks, 
but a slight softening of the medium 
underneath the growth. 

Agar slant; Luxuriant, thick, spread- 
ing, slimy, flcsh-colored growth. 

Broth; Bright red, slimy sediment. 
No pellicle. 

Milks Generally acid curd followed by 
slight peptonization. 

Nitrites produced from nitrates 

Aeid from glucose, sucrose, manmtol 
and glycerol No action on lactose or 
starch. 

Pigment soluble in ether, benzol, car- 
bon bisulflde, chloroforcn and alcohol 
Not soluble in water (Schneider, loc 
etl.). 

Saprophytic. 

Grows well at 20* to 37*C. 

Aerobic, 

Source. Original culture isolated by 
Bujnid in Bern, Sw itzerland and seat to 
Migula at Karlsruhe, Germany 

Habitat* Unknown. 

16. Micrococcus rbodochrous (^pfl 
Migula. ^Rhodococcus rhodocJirous Zopt, 
Beriehte d. deutsch. bot Gesellscb , 
1891, 22; Migula, Syat. d- Bakt., t, 1000, 
162.) From Greek, rhodum, r«>se; cAros, 
color. 

Spheres: 0 5 to 1 0 micron, occurring 
Binsly* Non-motile. Gram-variable. 

Gchtia colonies: Small, circular, glis- 
tening, raised, entire, dark, reddish- 
brown. 


Gelatin stab. Dark, carmine-red, dry 
surface growth. Slight growth in stab, 
No liquefaction. 

Agar slant: Carmine-red streak, be- 
coming brick-red in color. 

Broth: Thick rose-red pellicle with 
red, flocculent sediment. 

Litmus milk. Slightly alkaline. 

Potato: Carmine-red streak. 

Does oot ferment glycerol and roan- 

oito). 

Aerobic. 

Saprophytic. 

Optimum temperature 25®C 

Habitat . ater. 

17. Micrococcus sgllls Ali-Cbben. 
(Ali-Cohen, Cent. f. Bakt , ff, 1889, 36; 
Planosarcina agiUs Migula, in Engler 
and Prantl, Die nattirl Pflanzenfam., i, 
la, 1895, 20, Mterocoeeus ojijlis riiher 
Peppier, Cent. f. Bakt., f Abt , £9, 1001, 
352, Planoeoceus agtlii Chester, 5Iaa. 
Detcrm. Bact., 1901, 115, Rhodoeoccua 
ogiUa Winslow and Bogers, Jour. Inf. 
Dis , S, 1906, 515; Sarctna agilis Endcr- 
Jein, Sitzber Gesell. Naturf. Freunde 
Bcrim, 1930, 182; not Sorcino osilis 
Afatzusebita, 2eit. t. Ifjg., SS, tCQQ, 
496; not Scretna ogxUs Saito, Jour. Coll. 
Sci Imp. Univ Tokyo, iS, IPOS, .) 
Prom Latin, agilxa, agile. 

Spheres, 1 0 micron, occurring singly, 
m pairs and in fours. Motile by means 
of one or two flagella. Gram-variable. 

Gelatin colonies • Small, gray, becoming 
distinctly roso-colorcd. 

GeUtin stab • Thin, whitish growth in 
slab On surface tliick, rose-rod, glis- 
tening growth. Generally no liquefac- 
tion. 

Agar slant; Glistening, dark rose-red, 
lobed, much variation in color. 

Broth: Slightly turbid, with slight, 
rose-colored ring and pink sediment. 

litmus milk • Slightly acid, pink secli- 
ment. 

Potato* Slow* growth as small, rose- 
coJored colonies. 

Locfller’s blood scrum: Pink, spread- 
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ing, shiny, abundant. Slow liquefaction. 

Indole not formed. 

Nitrites produced (trace). 

Ammonia formed (trace). 

Does not utilize Nir^HjPO* as source 
of nitrogen 

Acid from glucose, sucrose, inulin, 
glycerol and nwnnitol No acid from 
raflinose. 

Aerobic. 

Saprophytic. 

Optimum temperature 25®C. 

Source: Isolated from water. 

Habitat • Water, sea water, on sea fish 

*18. Micrococcus aerogenes (Schott- 
muller) Bergey et al. {Slaphylococcu$ 
aerogenes Schottmullcr, Cent f. Bakt., 1 
Abt., Orig , C-i, 1912, 270; Bergey ct al., 
Manual, lat ed., 192.1, 70, not .1/tcrececcwa 
QCTogenes Miller, Dcutseli med. 
Wchnschr., IS, 18S0, 119.) From Greek, 
forming air or gas. 

Description according to Pr^vot, Ann 
Sci. Nat., Sir. Bot ot Zool., i5, 1933, 
212 

Spheres: 0.0 to 0.8 micron, occurring 
in dusters, sometimes in pairs or short 
chains. Gram*positive. 

Gelatin: No liquefaction. 

Deep agar colonies: Small, lenticular, 
nearly spherical, yellowish white. Some 
gas bubbles produced, not fetid. 

Blood agar colonies: Very small, gray- 
ish. No true hemolysis, but a narrow- 
clear zone is formed. 

Serum agar: Colonies lenticular Gas 
not fetid- 

Neutral red serum agar Colonies len- 
ticular. Gas produced. Neutral red 
changed to greenish yellow. 

Glucose broth with blood : Turbid. 
Gas produced. Hydrogen sulfide not 
produced Slight hemolysis. 

Glucose serum broth: Turbid. Gas 
produced. 

Peptone water w’ith serum Gas. Indole 
produced. 


Milk: Growth feeble Neither acid 
nor coagulated. 

Proteins not attacked. 

Glucose and fructo'’e attacked slightly 
by two out of three strains. 

Docs not plasmolysc readily. 

Neutral red broth; Changed to yellow- 
ish green. 

Nitrites not produced from nitrates 

Optimum pll D,5 to 8 0. 

Optimum temperature 37®C. 

Pathogenic. 

Strict an.'icrobc. 

Distinctive character: Fermentation 
of glucose and gas production from 
peptones. 

Source: Isolated (Schottmflllcr) from 
cases of puerperal fever. Three strains 
from infected tonsils studied by PrSvot. 

Ifabilat: Natural cavities, especially 
the tonsils and female genital organs 

19. Micrococcus asaccbarolytlcus (Dis- 
taso) eomh. nov. {Slaphyloeoeeus 
charolyticus Distaso, Cent. f. Bakt , I 
Abt., Orig., CS, 1912, -Ho ) From Greek, 
not dissolving sugar. 

Description according to PrSvot, Am- 
Sci. Nat., Sir. Bot., IS, 1933, 211. 

Largo spheres: 1.0 to 1.2 microw, 
occurring in very large clusters, also m 
pairs and short chains. Gram-positlre. 

Gelatin: At 37®C, growth resembles 
tufts of cotton which precipitate. I'® 
liquefaction. 

Deep agar colonies: Very delicate, 
pin-point, transparent. A few bubbles 
of gas produced. 

Broth: Turbid. Growth settles at 
the bottom of the tube as a sort of "via* 
cous zoogica. Unpleasant odor 
duced. 

Peptone water: Turbid. Indole pn^ 
duced. , 

Milk: Feebly acidified, but not 
coagulated. 

Egg white not attacked. 

Carbohydrates not attacked. 

Strict anaerobe. 


Anaerobic section revised by Dr Ivan C. Hall, New York, N. Y. 
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Distinctive characters; Large size; 
unpleasant odor; production of indole; 
production of gag. 

Source: Isolated from tiic targe in- 
testine of a man with intestinal in- 
toxication. 

Habitat: Intestine. Not common 

Noth: Wcintiorg, Nativcllcaml Prtvot 
(I/cs Microbes Anai^robics, lDt7, 1023) 
regard .tficrococcus in'foficiis Cbnstian- 
gen (Ac. I’at. Micr. Scantl , 18, iy3l. ^2) 
as a vrtricty of tiiis fipocies giving it the 
name Staphyloeoecu » a ^aeeharolgltciia 
\.»r in'luficiis. This vancU diflers 
from tfie gpecios by forming opiquc 
lenvsbajicil colonics and by a more 
nbund.ant production of gia from 
pctitone 

20. Micrococcus nlger Hall (Jour 
Had., 1910, dlX) ) From l^Uu.niger, 
liIacL. 

Sm.iU Hphercs • 0 0 micron m diameter, 
occurring in }rr<^ul.ir ma*sct, occ.isjon ill> 
m ivaifs. Gram-jwsiiivo 

Gelatin: After 5 days a darh scdnmnt 
18 prodijccrl tvlilch gradually gets more 
and more intensely IdicV So inpie- 
faction. 

Deep ng-ar crdnucs .‘'low grmrtli \t 
first very tiny, cnlorles-. irregularly 
globuKr, amootli, den«c ?'fn.aH bubbles 
of ga.s ioinctimes proiluced \ft«r •ev 
ml days rolonies iK'C'ime browo. then 
IdacW. If I’^jwed to .air, cotonies fade 
to a •lull gray. Mcdiiini not dispoVirrd 

IM'VmI agar elant \fHT ) or 5 dax« 
niimite, black ctilooies, round, *m<n»tb, 
gh'tcnii.g. Oil mm. in diamettr Non 
hefnolj tie. 

Drvillv .\ft<-r 1 or 3 iLajs uniform lur 
I'ubty and slight pro bietion of gv wbtcli 
contains fl,*'. ItLirk ginJuuent 

('xijruUled g'-rnm Minute. I.niwn 
rt<l'ini’'s a]' 5 >.“ir on the ^ib dav N«» 
bqu>'facti >ii 

Mill No d.ang" 

Unin n 1 diu'n Turbid afier *«>r3*la\* 
at 37’C t'fiifonu gas jir\»f rcti'in 
tl e Cth .Li) Di.r. I -ra'i m >A it.** toe 
iliura tMt tnarVed 


Xo acid from carbohydrates. Black, 
sediment produced. 

Xon-|vatliogenic for guinea-pigs and 
rabbits. 

Optimum temperature 37*0. No 
grow'th below 30®C. 

Strict anaerobe. 

Distinctive ebarncters; Form-ation of a . 
water-insoluble, bl.aclc pigment. Growth 
fllow, visible after 2 to 4 days. 

.Source: Isolated from urine of an aged 
woman. 

Habitat: Unknown. 

21. Mtcrocoecus grigorofii Pr6vot. 
(tficrocorciis .k. Grigoroff, Tldso do 
tienevc, 1905; FrCvot, Ann. Sci. Xnl., 
Bot.ctZool,f5, 19-»,2I9.) Named 
for CrlgorolT, who first isolated tliis 
org-imsm. 

Small spheres : Average sire 0.7 micron, 
ofcutrmg singly or m irregular masses, 
<5nm-pogiiivc. 

Gelatin Colonics appear in four d.ay« 

\’o luiucf.ictinn. 

Deep ngar colonies: After thrc" dtss. 
nmnd, lenticular, yellowish 

Cluco«o broth Turbid after 3 (lays 
with wbitnh tediincnl Neither gas 
nor fetid odor produecd The me<lmm 
IS nridified. 

Mill: Good gmwtii \eut. Ovagu* 
latioD 

•trnl from gluco«e, malto«e, hcto*e, 
fructose and sorlulol 

t>nr strain shgiilly jxitfiogenic 

OjUiwum trmt>erilure 37’C 

Siri'et an.arn>!>e 

Dittinrtnn charartrrs Tins is the 
♦ml} an.a*'ioloc eorrus gniw mg m irregular 
maws tint r»ngulatrs mill lActo«e i« 
fermentenJ 

Suirre Fur strains i»,tair.t from tfm 
»pj»^-nd«x by (in^otn’T One strain iso- 
latrit fn<«i an Bpjwn'hx li\ I’rfvot. 

Itatiilat Hunian digrstitp tract Not 
common 

22 Mltrocoeeut toterebluf (llsium) 
ft noir (.kra«-r<>l.ip stapbyl voepu* 

Jut garo, t\*’r. 5 't teiiil S,e IhoJ Farit. 

S9, 1107, ToT; • yf-vaircu* on/ifTo)!!** 
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Hamm, Die puerperale Wundinfektion, 
Berlin, 1912, not Staphylococcus anaero- 
hius Ilcurlin, Bakt. Untcra. d. Kcimgc- 
haltes im Gcnitalkanale tl. ficbemden 
Wochnerinnen, Helsingfors, 1910, 120.) 
From Greek, living without air. 

Description according to Prdvot, Ann. 
Sci. Nat., Sdr. Bot., IS, 1933, 209. 

Small spheres: 0.5 to O.C micron, 
occurring in masses. Gram-positive. 

Gelatin: No liquefaction. 

Deep agar colonics: Lenticular, thick. 
No gas produced. 

Broth: Turbid, later clearing. Sedi- 
ment. 

Glucose broth: Good growth. Nei- 
ther acid nor gas produced. 

Peptone water; No turbidity. No 
gas. Indole not produced. 

Milk: Neither coagulated nor acidified. 

Coagulated scrum not attacked. 

Egg white not attacked. 


Carbohydrates not attacked by the 
strains of Jungano. Acid feebly pro- 
duced from glucose and galactose by 
Prdvot’s strain. 

Does not plasmoli’se. 

Temperature relations: Optimum 36’ 
to SS'C. At 22®C growth slow, poor. 
No growth below 22®C. Killed in ten 
minutes at SCC or in half an hour at 
CO^C. 

Optimum pH 6 0 to 8.0. 

Pathogenic for guinea-pigs and 
rabbits. 

Strict anaerobe. 

Distinctive characters: Neutral red 
broth remains unchanged. No gas 
produced. 

Source; First isolated by Juogsno 
from a case of cystitis. Found by Prdvot 
in the pus from a suppurated tonsil. 

Habitat: Urinary tract, urethra, in- 
testine, buccal cavity and conjunctiva 


Appendix I*; Tlie following genus isorganiredona physiological basis. Because of 
this no attempt is made to fit it into the classification outline. A single spcciesbas 
been described. 

Oenus A. Methanococctis Kluyver and van NiVf. 

(Cent. f. Bakt., II Abt., P4, 1D3C, 400.) 

Spherical colls, occurring singly or in masses. Motility not observed. No endo- 
spores formed. Gram-variable. Chcmo-heterotrophic, anaerobic, fermenting vari- 
ous organic compounds with the formation of methane. Saprophytes. 

The type species is Mclhanoccccus mazci Barker. 


1. Methanococcus mazel Barker. 
(Pseudosarcina, Maz6, Compt rend. 
Soo. Biol., Paris, 78, 1915, 398; Barker, 
Arch.f Mikrobiol.,7,1936,430 ) Named 
for Maz6, the French bacteriologist who 
first gave a clearly recognizable descrip- 
tion of this type of methane organism. 

Small spherical cells, occurring singly, 
in large, irregular masses, or in regular 
cysts of various sizes and forms. Non- 
motile. Stains re-adily with crythrosine. 
Gram-variable 

Grows on calcium acetate enrichment 
media and ferments the acetate vigor- 
ously. 


Gro\\s slowly on agar containing 2 pei" 
cent clear mud CNtrnct. 

Ferments acetic and butyric acids with 
production of methane in the presence o 
COj Ethyl and butyl alcohols not 
attacked. 

Docs not utilize organic nitrogcu. 

Obligate anaerobe. 

Grows best at 30® to 37®C. 

Sources: Garden soil, black mud con 
taining HjS, feces of herbivorous ani 
mals. . 

Habitat: One of the most active metti' 
ane-producing organisms found in natu^- 


• Appendixes I and II prepared by Prof. Robert S. Breed, New York Sta 
Experiment Station, Geneva, New York, December, 1943. 



FAMILY MICROCOCCACEAE 


249 


Appendix 11: The following genus is recognized by workers in the brow ing industry. 
It includes species that present characters intermediate between Micrococcus, Sarcina 
and Streptococcus Many students prefer to regard these as species of .1/icrococcus 
(Hucker, N. Y. State E\per. Sta , Tech Bui. 102, 1921, 5), of Sarcina (Macd, Trait6 
pratique d. Bact., 4th cd., 1901, 460) or of Streptococcus (Shitnnell, Sect. C70 in 
Hind, Brewing Science and Practice, New York, 1940). Others (Mees, Thesis, Delft, 
1931) would include in the genus, the species described as Telraeoccus byDrla-Jenscn 
(The Lactic Acid Bacteria, Copenhagen, 1919, 70). 

Genus B. Pedlococcus Balele 
(Wchnschr. f. Brauerci, 1, 18S1, 257.) 

Cocci occurringfiingly, in pairsand tetrads. Non*motile. No endosporcs. Gram- 
positive. Facultative an.acrobes under favorable conditions, especially in acid media. 
Nitrites not produced from nitrates. Produce acidification and more or less clouding 
of nort and beer. Saprophytes. 

The type species is Pediocoecus ecrcptstae Balcke. 


I. Pedlococcus cerevlslae Balcke. 
(Ferment No. 7, Pasteur, Etudes sur la 
bi6re, Paris, 1870, 4; Sarcina Balcke, 
Wchnsehr. f. BraUcrcl, /, l8Si, 183; 
i6«cf , 1, 257 , ^ferismope'ila eerm'stae 
Dyar, Ann- N. Y. Acad Sci , 5, 1895, 
S-IS; Micrococcus eereiisiae Migula, Syst 
d Bakt , g, 1900, 77; Sara'na cerensiae 
Macd, Traitd Pratique d Dact., 4tK ed , 
1001,400) From I^tin, ccrccfsKi, beer 
Spheres: 1 to 1,3 microns, occurring 
singly, in pairs or tetrads. In acid media 
the latter prevail. Catalase negative. 
Non-motile. Gram-positive 
No gro^^ th in alkaline media. 

Peptone, meat-extract gelatin. White 
becoming ycl]o^^ish to yclloi\ish brown. 
No liquefaction. 

Wort gelatin with C.a-carbonate : BTiilc 
colonics, 2 to 3 mm ; carbonate dissolved 
Moat extract gelatin stab: Growth 
along slab, white raised surface growth 
No liquefaction. 

Litmus milk: No growth. 

Potato: Scanty growth. 

Acid from glucose, fructose, maltov?, 
sucrose. 

Wort and beer Flight to moderately 
turbid growth, strong dcxrlopmenl on 
Ixiltom of the (Usk. Hop sensitise, but 
nwy doclop in heavily hopped beers 
under special conditions. 


Docs not utilize urea. 

Nitrites not produced from nitrates. 

Facultative anaerobic. 

Killed at G0‘C in 8 minutes. Optimum 
temperature: 25*C. 

Source: Sarciaa-sick beer. 

Habitat: Wort, beer and beer yeast. 

Additional species have been described 
from spoiled wort and beer which vary 
but slightly from the species first named 
and described by Balcke. These are 
listed below together with other species 
tliat liavc been placed in the genua. 

PeJtococcus aciditactiei Lindner. 
(Idndncr, Wchnschr. f. Brauerci, 3, No. 
23, 18S7, sec Cent. f. Bakt., S, 1837, 312; 
also sec Die Sarclna-Organismen dcr 
Cahrung^cworbe, Lindner, Inaug. Diss , 
Berlin, 1SS3, 20. and Cent. f. Bakt,, 4. 
ISSS, 429; Micrococcus pseudoeereeisiae 
Migula, Syat. d Bakt , S, 1900, 77; .Vi- 
crococcMS aciJi-laclici Chester, M.an. 
Dctcrm. Bact., 1901, SS ) From spoiled 
mash 

Pcrfiococcua aI6us Lindner. (Die Far- 
eitia-Oiganismcn dcr Cilhrung«gcwcrljc, 
lindncr, Inaug. Diss., Berlin, IF'jT, 39; 
see Cent. f. Bakt., 4. 18S8,429;.l/iVrococ- 
eni psem/oiarcina Migula, Syst. d Bakt , 
g, 1909, 92; Microeoeeus altfus CJicstcr, 
Man I^tcrm. Bact., 1901, 97.) From 
ppoiled t>ccr. 

PeJiocoeeut damno/us CIaus«cn. 
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(Compt. rend. Trav. labor, dc Carlaberg, 
6, 1900, 68 ; Streptococcus damnosus Shim- 
well and Kirkpatrick, Jour. Inst. Brew- 
ing, 4^, 1939, 137.) From clear, spoiled 
beer. 

Pediococcus halophlus Mees. (Tetra- 
coccus No. 1, Orla-Jenscn, The Lactic 
Acid Bacteria, 1919, 77; Mccs, Thesis, 
Delft, 1934, 94.) From anchovy pickle. 

Pediococcus hennebergi Sollied. 
(Ztschr. Spiritusindua., £6, 1903, 491.) 
From spoiled beer. 

Pediococcus kockii Trevisan. (Alikro- 
kokkus in Wundsecreten bei Menschen, 
Koch ; Trevisan, I gencri c Ic specie dclle 
Batteriacee, Milan, 1889 , 28.) 

Pediococcus penlosaceus Mces. (Tctra* 
coccus No. 2, Orla-Jenscn, The lactic 
Acid Bacteria, 1919, 78; Mccs, Thesis, 
Delft, 1934, 94.) From yeast. 

Pediococcus perniciosus Claussen {toe. 
cit.). From clouded, spoiled beer. 

Pediococcus sarctnaeformis Beichard. 
(Ztschr. f, d. gca. Brauwesen, 17, 1894, 
257.) From spoiled beer. 

Pediococcus urtnae equt Mccs. (Pfer- 
deurinsarcina, von Huth, Alg Ztg. f 
Bierbcr u. Malzfabr , 185 , 968 and 981, 
1885; ibid., 1886, 141; Mces, Thesis, 
Delft, 1934, 95.) From horse urine. 

Pediococcus violaceus (Kiitzing) Trevi- 
san. (Merismopedia violacea Kutzing; 
Trevisan, I generi c le specie dclle Bat- 
teriacee, Milan, 1889, 28.) 

Pedioplana haeckeli Wolff. (Cent, f 
Bakt., II Abt., 18, 1907 , 9.) Motile. 
From rotting beets. Placed in a new 
genus Pedioplana Wolff (loc. cil , 9). 

Streptococcus damnosus var. wmcosus 
Shimwell. (Shimwell, Sect. 670, Hind, 
Brewing Science and Practice, New 
York, 1910.) From ropy beer. 

Appendix III* The following species 
have been found in the literature and arc 
listed here chiefly for their historical 
interest. Man}* are incompletely de- 
scribed, while many others are identical 


with previously described species. See 
Monographs by Winslow and Winslon, 
Systematic Relationships of the Cocoa- 
ceae, 1903 and Ilucker, N. Y. State Exper. 
Sta., Tech. Buis. Nos. 99-103. Refer- 
ences are to Tech. Bui. 102. 

Ascococcus caniabridgensis Hanbn. 
(Quoted from Lehmann and Neumann, 
Bakt. Diag., 2 Aufl., 2, 1899, 1G5.) Mi- 
gula (Syst. d. Bakt., 2, 1900, 195) reports 
he is unable to find further reference to 
this organism and we likewise are unable 
to trace it. From the human mouth. 

Ascococcus gangrenosus Bevan. (Med. 
News, No. 1003, 1892, 375; Abst. in Cent, 
f. Bakt., IS, 1893, 796.) From a gan- 
grenous foot. 

Ascococcus t'ibrans van Tieghcm. (Bui. 
Soc. Bot. France, 27, 1880, 160.) Froro 
water. 

Aurococcus tropicus Chalmers and 
O'FarrcII. (1913, quoted from Qistel- 
lani and Chalmers, Man. Trop. Jled., 
3rd ed., 1919, 931.) Found in Ceylon in 
granulating ulcers of skin. 

Coccus carduus Hcurlin. (Bakt. Un- 
ters. d. Kcimgehaltes im Genitall.anale 
d. ficbernden Woehnerinnen Ilelsing* 
fors, 1910, 136.) Anaerobie. From 

genital canal 

Coccus caudatus Heurlin {loc. cit., 34)- 
From genital canal. 

Coccus vaginalis Heurlin (loc. cil., 79)- 
From genital canal. 

Galactococcus albus Guilicbeau. (Land- 
wirtsch. Jahrb. d. Schweiz, 4i 1^^"' 
Abst, in Cent. f. Bakt., 12, 1S92, 101-) 
From milk from an inflamed udder. 

Galactococcus fulvus Guillebc.'iu {1°^- 
cil.). From milk from an inflamed udder 

Galactococcus versicolor GuilIcbMU 
(loc. cit.). From milk from an inflame 
udder. 

<7yrococc US jZflccidt/ex Glaser and Chap* 

man. (Science, 5(7, 1912, 219.) Isojated 
from the gypsy moth, Porthelria ditpaf- 

Jodococcus laginatus Miller. (Mdleft 


* Prepared for Prof G. J. Iluckcr by Mrs. Eleanore Heist Clise, New '^ork State 
Experiment Station, Geneva, New York, March, 1943.' 
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Candidas Cohn or of Gajfkya letraffena 
Trevisan. 

Micrococcus albus Frankland and 
Frankland. (Phil. Trans. Roy. Soc., Lon- 
don, 178, B, 1888, 264; not Micrococcus 
albus Matzuschita, Cent. f. Bakt., I 
Abt., S9, 1901, 382; not Micrococcus 
albus Buchanan, Veterinary Bacteri- 
ology, 1911, 19G; not il/tcrococcus albus 
Mac^, Traitd Pratique de Bact., 6th 
^d., 1912, C05.) From air. Resembles 
Micrococcus candteans. 

Micrococcus albus II Maggiora. 
(Cent, f Bakt., 8, 1890, 13.) See Micro- 
coccus opalescens De Toni and Trevisan. 
From the skin of the human foot. 

Micrococcus amplus hftgula. (Grau- 
weiaser Diplococcus, Bumra, Dcr Mikro- 
org, d. gonorrh. Schleimhautcrkrank., 
1 Aufl , 1885, 17; Micrococcus albicans 
amplus Flugge, Die Afikrootganismen, 2 
Aufl., 1886, 183; Xetsscria albicans 
Trevisan, I generi e le specie dellc Bat- 
teriacce, Milan, 1S89, 32; Diplococcus 
albicans amplus Eisenberg, Bakt. Diag , 
3 Aufl., 1891, 24; Migula, Syst. d Bakt., 
i, 1900, 118 ; Micrococcus albicans Chester, 
Man. Determ. Bact , 1901, 80.) From 
vaginal secretions. Iluckor {loc at., 
15) considers this species idcntieal with 
il/icrococcus albus Schroeter 

Micrococcus ampullaceus Kern. (Arb. 
bakt. Inst Karlsruhe, /, Heft 4, 1897,477.) 
From the intestine of a dove {Columha 
oenas) Hucker (loc at., 19) considers 
this a synonym of Micrococcus freuden- 
rachti Guillebeau or M icrococcus ureae 
Cohn. 

Micrococcus annulatus Kern {loc. at., 
490). From the stomach contents of the 
hedge sparrow (Passer monianvs) and 
the intestine of the rock dove (Columba 
Itvia). Winslow and Winslow (Syste- 
matic Relationships of the Cbccaccae, 
1908, 216) consider this species a synonym 
of Micrococcus flavus Lehmann and Neu- 
mann. 

Micrococcus aqualxlis Bolton. (Zsebr. 
f. Ilyg , /, 1886, 94; not Mteroeoeeus 
aqualtlis Chester, see below.) From 


water. Winslow and Winslow (loc. cil., 
224) state that this species is apparently 
a synonym of Micrococcus candicans 
Fltiggo. 

Micrococcus aqualilts Chester, (l/i* 
crocoecus aquahlis invisibilts Vaughan, 
Amer. Jour. Med. Sci., lO-i, 1892, 183; 
Chester, Man. Determ. Bact., 1901, 88.) 
From water. Winslow and Winslow' (loc. 
at., 224) state that this species is ap- 
parently a synonym of Micrococcus candt- 
cans Flliggc. 

Micrococcus aquatilis albus. (Quoted 
from ToporolT, Protolc. d." Kaiserl. kau- 
kasisch Mediz. Gesellsch., 1892, No. 21; 
Abst. in Cent. f. Bakt., IS, 1893, 487.) 
From water. 

Micrococcus aquatilis Jlavus. (Quoted 
from Toporoff, loc. eit.) From water. 

il/icfococcus aqueus Migula. (No- 25, 
I/cmbke, Arch. f. Dyg.i ^^95, 317; 
Migula, Syst. d. Bakt., f, 1900, 201 ) 
From feces. Winslow’ and Winslow (lec- 
cit., 184) state that this species is appar- 
ently a synonym of Micrococcus aureus 
Zopf, while Hucker (foe. eit., 15) regards 
this as a synonym of il/irrococcv5 
Schroeter. 

J/tcrocpccus arborescem laetts Conn. 
(Conn, Storrs Agr. E.’cp. Sta. 12th Ann 
Kept., 1900, 46; Micrococcus lacUs or- 
borescens Cionn, Eaten and Stocking- 
Storrs Agr. Exp. Sta. I8th Ann. Rep*' 
1907, 110.) From milk. Hucker (fee- 
ciL, 21) regards this as a synon 3 nn o 
Micrococcus candidus Cohn or Micrococ 
cus eptdermidis Hucker. 

Micrococcus arpenleus Migula. ( 

27, Lembke, Arch. f. Hyg., £S, 1^95, 
Migula, Syst. d. Bakt., S, 1900. ^6.) 
From feces. Winslow and Winslow ( e- 
cit., 184) state that this species is appar- 
ently a synonym of Micrococcus aursu 
Zopf, while Hucker (loc. cil., 10) 
eiders it a synonym of Micrococcus con 
fflomeratus Migula. _ 

Micrococcus asco/ormansJohno. ( ^ 

gloea pulmonis equi Bollinger, Arc 
path. Anat., p, 1870, 583; Discomy^ 
equi Rivolta, Giorn. di Anat. e Fisiolog , 
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10, 1884; Johne, Bcr. u. d. Veterio. im 
Konigr. Sachsen, Jahr 1835, 47; Ascococ- 
cus johnei Cohn in letter to Johne, 
Deutsche Ztschr. f. Thiermed , 12, 1886, 
210; J/icrococcus bolryogenus Babe, Dcut 
Ztschr. f Thiermed , IS, 18S6, 137; 
Bolryomyces equi Bollinger, Deut 
Ztschr. f. Thiermed., IS, 1887, 176, 
Bolryococcus aseoformana lutt, Cent f 
Bakt , S, 1888 , 217, Bollingera cgut 
Trevisan, I genen e !e specie delle Bat- 
teriacec, Milan, 1889 , 26, Staphylococcus 
ascoformans Ford, Textb of Bact , 1927, 
424; Staphylococcus aureus var etjui 
Ilauduroy ct al , Diet d Bact Path , 
1937, 504.) Causes botryomycosis in 
horses. Lehmann and Neumann (Bakt 
Diag., 7 Aufl , 2, 1927, 291) consider this 
a form of il/tcrococc»« aureus Zopf, while 
Hucker (loc ci( , 15) regards this as a 
form of .l/icrococctis albus Schrocter 
Micrococcus ascoformts Fermi. (Arch 
f* Ifyg'i 10, 1800, 10.) presumably in- 
tended for, Vicroroccwsasco/ormans Johne 
Micrococcus asper Migula (Seibert, 
Inaug.Diss .Wurzburg, 1894, 12,Miguh, 
Syat. d Bakt , 2, 1900, 82 ) From a 
hairbrush Winslow an<l Winslow (loe. 
cit , 205) consider this species to be a 
synonym of .l/icrococc»s candidus Cohn 
or of Gajfkya Utragena Trevisan 
Micrococcus aurantiacus-sargh Bruyn- 
ing. (Arch. N6er. Sci E-^act ct Nat , 
1, 1893, 297; Streptococcus aiirantiacus 
Chester, Man Delerra Bact , 1901, 00 ) 
From sorghum. 

Micrococcus awreus Cheater (3/*cro- 
coecKS crcmoides aureus Dyar, Ann N Y 
Acad. Sci , 8, 1895, 319, Chester, Manual 
Determ. B.act., 1901, 99 ) From dust. 
Regarded by Dyar as a varietal form of 
J/icrococcus cremoides Zimroemwnn 
Winslow and Winslow Qoe. ci( , 181) 
consider this species a synonym of ,1/t- 
crococcus ourciii Zopf 
Micrococcus aureus laclis Conn (Storrs 
Agr. E\p. Sta 12th Ann. Ilcpt , 1900, 
30.) From milk. This seems to be 
identical with .l/icrococcus facti* aureus 
.1, Ckinn, Esten and Stocking, Fforrs 


Agr. E.Tper. Sta 18th Ann. Kept., 1907, 
119. Ilucker (loc. cil., 9) regards this 
species as identical m part w ith Micrococ- 
cus flavus Lehmann and Neumann and 
with Micrococcus conglomeratus Migula. 

Mteroeoeeus (Sarcina) baccatus Migula. 
(No 18, Lembke, Arch f Hyg ,2ff,1896, 
311;MiguIa,Syst. d.Bakt , 2,1900, 202.) 
From feces. Winslow and Winslow (loc. 
eit , 232) state that this is a yellow, gela- 
tin-liquefying sarcina, apparently a syn- 
onymof 5arcina^ato De Bary. Hucker 
(loc eil , 10) considers this a synonym of 
Mteroeoeeus conglomeratus Migula. 

Micrococcus badius Lehmann and Neu- 
mann (Bakt Diag , 1 Aufl., 2, 1896, 
103 ) UcceiN'ed from the Krai collection 
os Saretna lutca Winslow and Winslow 
(/oc etl , 216) consider this a synonym 
of ilfjcrococcus Jlavus Lehmann and Neu- 
mann 

Mteroeoeeus baregensis purpureus Bo- 
bine and Ifauduroy. (Compt. rend Soc. 
Biol , Pans, 0$, 1928, 25.) From hot 
sulfur springs at Bar&gcs. 

Mteroeoeeus teipcfu (Rabenhorst) Mi- 
guhv (PUuroeoccus betgelii Z^tichcn- 
meistcr and Rabenhorst, Hedwigm, 1867, 
No 4, Selerottum beigcltanum Hallicr, 
I86S, Zoogloea bcigeltana Ebcrth, 1873; 
llyalocoecus beigelti Schroeter, Kryptog.- 
riora V Schlc.sicn, 5, 1, 18SC, 152; 
Cklamydatomus beigelti Trevisan, Rendi- 
eonli Realc Inst Lombardo dc Sci, e 
Lett , Ser. II, 18, 1879, 22; Migula, Syst. 
d Bakt., 2, 1900, 193; Triehosporum 
betgelit Vuillemin, 1901 ) From human 
hair. 

Mteroeoeeus beri-bert Pckelharing. 
(Pekclharing, Wcckblad v. h Ned. 
Tijdschr v. Gcncesk., No 25; also 
Pekclharing and Winkler, Deut mod. 
Wchnschr , No 39, 1887 , 845; A’cisscrio 
tcinUcri Trevisan, I generi c Ic specie 
delle Battcrncce, Milan, 1889,32.) Con- 
sidered the cause of bori-bcri by Pckcl- 
haring Winslow and Winslow (loe. cit., 
181) state that this is apparently a 
8>non)m of .Micrococcus aureus Zopf; 
while Ilucker (foe cif , 11) considers 
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this a synonym of }ficrocoeeu3 citreus 
Migula. 

Micrococcus btcolor Kern. (Arb. bakt. 
Inst. Karlsruhe, 1, Heft 4, 185^7, 485.) 
Prom the intestine of a dove {Columha 
oenas). Hucker (loc. ctt., 21) considers 
this a synonym of il/icrococc«5 Candidas 
Cohn or of Micrococcus epidcrtnidis 
Ilucker. 

Micrococcus billrathii (Cohn) Aligula. 
(Aficococcus biUroihti Cohn, Beitr. z. 
Biol, d Pflanzen, 1, Heft 3, 1875, 151; 
Migula, Syst. d. Bakt., 5, 1000, 195.) 
Found in putrefying meat infusion. 

il/icrococcus biskra Heydenreich. 
(Heydenroich, Ausgabc d. Haupt Med.* 
Verhalt., St. Petersburg, 1888; see Cent, 
f. Bakt., 5, 1880, 163; Staphylococcus 
biskrae Trevisan, I gonen c le specie dello 
Battcriacce, Milan, 1889, 32; Micrococ- 
cus heydcnretchit Chester, ^^an. Determ. 
Bact , lOOI, 01 ) Found in ulcers in an 
Oriental skin disease. Wmslon* and 
Winslow {loc. ext , 184) state that this is 
apparently a synonym of Micrococcus 
aureus Zopf, while Ilucker (fee. ctf., 
11) considers it a synonym of il/tcrococ- 
eus citreus Migula. 

Micrococcus boleti Passedni. (Erbar. 
crittogam- Italiano, TI sor , No. 1199; 
quoted from Trevisan, I gencri c le 
specie dellc Batteriacec, Milan, 1889, 
34 ) Saprophytic on a fungus {Boletus 
edults). 

Micrococcus bombi/cis (Naegeli) Cohn- 
(Panhtslophylon ovatum Lebert, Jahres- 
ber 0. d, Wirksarakeit d Vereins z. 
Beford. d. Scidenbaues f. Brandenburg 
im Jahre 1850-57, 28; and Berliner En- 
tomolog Ztschr., 1853; Nosema bombycts 
Naegeli, Botan. Sect. d. 33 Versammlg 
<1. Naturf. u. Acrzte in Bonn, 1857, 160; 
and Botan Zeitg., 1857, 7G0; Mtcrozyma 
bombycis Bficiiamp, Corapt. rend Acad. 
Sci., Paris, 64, 18G7, 1015; Cohn, Beitr. 
z. Biol. d. Pflanzen, 1, Heft 2, 1872, 165; 
Micrococcus ocalus Winter, in Rabcn- 
horst, iCrj'pt. Flora v. Dcutschl., Oes- 
terr. u. d. Schweiz, 2 Aufl , /, ISSl, 47; 
Streptococcus bombyds Zopf, Die Spalt* 


pilze, 2 Aufl., 1881. 52.) Found in the 
blood and organs of diseased silknorma 
(Bombyx mori). 

Micrococcus boreus Issatchenko. {Re- 
cherches sur les Microbes de rOcein 
Glacial Arctique, Petrograd, 1914, 144.) 
From sea water. 

Micrococcus bovinus Migula. (Micro- 
coccus der Lungenseuche der Riadcr, 
Pocls and Nolen, Fortschr. d. Med , 
1886, 217; Migula, Syst. d. Bakt., I, 
1900, 67.’) From the lungs of diseased 
cattle. Hucker {loc. cit., 22) regards 
this a synonym of Micrococcus candidus 
Cohn or of Micrococcus epidermidis 


Hucker. 

il/icrococcus bovis Migula. (Hemato' 
coccus, Babes, Compt. rend. Acad. Sci , 
Paris, 107, 1888, 092 and 110, 1890, 800 
and 975; also sec Arch. f. path. Anat, 
IIS, 1889; Neisseria babesi Trevisan, I 
generi c Jc specie dello Battcriacee, 
Milan, 18S9, 32; Ilaemalocoecus hocis 
Eisenberg, Bakt. Diag., 3 Aufl., 1801, 
271; Migula, Syst. d. Bakt., S, 1900, 85) 
From the blood and organs of cattle. 

Micrococcus burchardlt Trevisaa. 
(Coccus bci keratitis phlyctaenulosa, 
Burchardt, Cent. f. Bakt., /, 18S7, 392; 
Trevisan, I gencri c le specie dello Rah 
tcriacec, Milan, 1889, 33.) Pathogenic 
From the cornea of a rabbit. 

Micrococcus buti/ri (v. Klccki) 
(Diplococcus butyri von Klecki, Gent 
t. Bakt., 16, 1894, 358; Migula, Syst- a- 
Bakt., 8, 1900, 210.) From rancid buU«. 
Winslow and Winslow {loc. at., 220) 
eider this a synonym of Micrococci* 
luleus Cohn. . , 

Micrococcus butyri fiuorescens 
(Inaug. Diss , Jena, 1904; Abst. in Cent 
f. Bakt., 11 Abt., !S, WOt, SCI.) F'® 

milk. Exhibits a green fluorescence. 

Micrococcus bulyricus (von ' 
Migula. {Tetracoccus bulyricus ' 
Klccki, Cent. f. Bakt., IS, 

Migula, Syst. d. Bakt., 8, 1900. 216) 
From rancid butter. Winslow and 
slow (foe. ciV., S20) consider this a 
onym of .l/icrococc«* luteus Cohn. 



FAMILY MOTOCOCCACEAli! 


255 


Micrococcus calco-acettcus Beijcrmcfc. 
(Proc. Sect. Sci., Kon. Akad. v. Wetcn- 
Bchappcn, 15, 1911, lOGGi^bst m Cent 
f. Bakt., II Abt., St, 1912, 290.) Occurs 
commonly in soils. 

^1/icrococcus campeneus Orme. (Jour. 
Trop Med. and Ilyg., 11, 1908, No 10, 
May 15j Abat. in Cent, f Bakt , I Abt , 
Ref , 45, 1909, 299.) 

Micrococcus candicans Flugge (Die 
Mikroorganismen, 2 Aufl , 18SG, 173, 
Albococcus candteans Winalotv anti 
Rogers, Jour. Inf. Dis , 3, 1906, Ml, 
Slaphi/locoecus candicans Holland, Jour 
Bact , 5, 1920, 225.) From air, water 
and milk. Hucker (Zoc ci< , 22) regards 
this a synonym of Micrococcus eandtdus 
Cohn or of il/icrococcus eptdermtdss 
Hucker. For a description of this spe- 
cies, see Bergey et al., Manual, 6lh cd , 
1939, 255 

Micrococcus canescens Migula (Mi- 
crococcus No. 4, Adametr, Landivirtscli 
Jahrb., 18, 1889, 240j Migula, Syst d 
Bakt., t, 1900, 51; Alhococeus cancscens 
Winslow and Rogers, Jour Inf Dis., 5, 
1006, 614j Staphylococcus canescens Hol- 
land, Jour, Bact., 5, 1920, 225 ) From 
Emmenth.al cheese. Winslow and Win- 
slow (loc. cit., 224) state that this is 
apparently a synonym of Mtcrococcus 
candicans Flugge. 

Micrococcus capilloTum (Buhl) Trc- 
visan. {Zoogloea capillorum Buhl, 
Ztschr. f, ration. Med., II Rcihe, 14, 18", 
356; Falmefla capillorum Kuhn, Abhandl 
d. Naturf Ges zu Halle, S, Heft 1, 18-, 
62, Palmtllina capillorum Rabenhorst, 
Flor, Eur. Alg ,3, 1850 (?), 35,Trcvisan, 
I generi e le specie dellc Battcriacce, 
Milan, 1SS9, 33 ) From the skin Con- 
sidered pathogenic. 

,1/tcroeocctiscapsa/ormans Jamieson and 
Edington. (Brit. Med. Jour , /, June 11, 
1887, J2G2; Micrococcus capriformts (sic), 
Abst in Cent. f. BaU., S, 18S7, 223.) 
From the scales and blood of scarlet 
fever patients Not pathogenic 

•l/icrococcti* car6o Renault. (Compt 
rend. Acad. Sci., Paris, Its, 1S9G, 935 ) 


Micrococcus carneus Zimmermann. 
(Roter Coccus, Maschek. Bakt. Unter- 
such d, Leitmeritz. Trinknassers, No. 
6, 1887, 60; Zimmermann, Die Bakt. 
unscrer Trink- u. Nutzwasser, Chem- 
nitz, I Reihe, 1890, 78.) From water. 
Hucker (loc. cit., 25 and 2G) regards 
this species as identical with Mtcrococcus 
roseus Flugge or Mtcrococcus ctnna- 
bareus Flugge. 

Micrococcus eamtcolor Frankland and 
Frankland. (Phil. Trans. Roy. Soc. 
London, 178, B, I8S8, 263, not Micrococ- 
cus carnicolor Kern, see Micrococcus 
subcarneus below.) From air. Hucker 
(loc at , 25) states that this species 
may be identical with J/icrococcws 
roseus Flhggc. 

il/tcrococeus camipkilus Wilhclmy. 
(Arb bakt. Inst. Karlsruhe, 3, 1003, 10.) 
From a meat extract. 

il/icrococcus coset amart edamieus 
Raamot. (Inaug.DiS5.,Iv6nig8borg, 1906; 
Abst. in Cent. f. Bakt., II Abt., 18, 
1907, 31$ ) From pasteurized skim milk. 

.Vicrbcoccas eastellonii Chalmers and 
O’Farrcll. (Ann Trop, Med. and Para- 
sitol , 7, 1913, 528 ; f^/iodococcns castellanii 
Castellan! and Chalmers, Man. Trop. 
Med , 3rd cd., 1919, 2102.) Found in the 
red variety of trichomycosis axillaris, a 
tropical disease. 

Mtcrococcus eartkarinensis Issat- 
chenko. (Recherches sur les Microbes 
do I’Occdn Glaci.al Artique, Petrograd, 
1914, 148.) From sea water. 

Mtcrococcus celtaris (Schroetcr) Mi- 
gula (Leueoeystts cclfaris Schroeter, 
Kryplog Flora v. Schicsicn, S, 1SS6, 152; 
Migula, Syst d. Bakt , £, 1900, 195.) 
From a coating on the walls of damp 
cellars and mines 

Mtcrococcus eentropunelatus Issat- 
chenko. (Rcchcrchcs sur Ics Microbes 
de I’Ocedn Glacuil Arctique, Petrograd, 
1914, 146.) From sea water. 

Jficrococcws cerasinus Migula (.Mi- 
crococcus BUS roter Milch, Keferstcin; 
Cent. f. Bakt., I Abt., tl, 1S97, 177; Mi- 
erocoeeus cerasinus taetis Heim, Lebrb. 
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d. Bakt , 2 Aufl., 1898, 299; Mjgula, 
S3-st d. Bakt , S, 1900, 170; not Micro- 
coccus ccrasinus Lehmann and Neumann, 
Bakt. Diag , 1 Aufl , S, 1896, 170; Micro- 
coccus hefcTsiemn Chester, Man. Do- 
term. Bact., 1901, 107.) From red milk. 
Huckcr (loc cit., 26) regards this species 
as identical with /l/tcrococc«s cinna- 
bareus FlOgge. 

il/jcrococcus ceretjs Migula. {Staphy- 
lococcus cereus Jlavus Basset, Unter- 
suchungen tiber die Aetiologic dorciteri- 
gen Phlegmone des Mcnachen, 1885, 53; 
Micrococcus cereus Jlavus Flugge, Dio 
Mikroorganismen, 2 Aufl., 1886, 182; 
Staphylococcus passeti Trevisan, I generi 
e le specie dclle Battcriacec, Milan, 
1889, 32; Migula, Syst. d. Bakt., £, 1900, 
126; Staphylococcus cereus-Jlavus Hol- 
land, Jour. Bact., 5, 1920, 225 ) From 
pus. Winslow and Winslow (loc. cit , 
220) consider this species identical with 
Micrococcus luteus Migula. For a de- 
scription of this organism, see Bcrgcy 
ct al., Manual, 5th cd., 1039, 241. 

Micrococcus cereus aureus Dyar. 
(Ann. N. Y. Acad. Sci , 8, 1895, 347.) 
Obtained as Staphylococcus cereus aureus 
from Krai’s laboratory ; also found m air. 

Micrococcus cerinus Henrici. (Arb. 
bakt. Inst Karlsruhe, 1, Heft 1, 1894, 
84 ) From Swiss cheese. Winslow and 
Winslow (loc. cit., 216) consider this a 
synonym of Micrococcus Jlavus Trevisan. 

Micrococcus chersonesia Corbet. 
(Quart. Jour. Rubber Research Inst , 
Malaya, S, 1930, 150.) From the latex 
of the rubber tree (Ilevea brasiliensts). 
For a description of this species, sec 
Beigey et al., Manual, 5th ed,, 1939, 
258. 

il/icrococcws chinicus Emmcrling and 
Abderhalden. (Cent. f. Bakt., II Abt., 
10, 1902, 337 ) Putrefying meat. 

Micrococcus chlormus Cohn. (Griin- 
gelber Coccus, Maschek, Jahresber- d. 
Kom.- Oberrealschule zu Leitmeritz, 
1887, 66; Cohn, Beitr. z Biol d. Pflanzen, 

1, Heft 2, 1872, 155 ) From water and 
dust. Hucker {loc. cit., 10) considers 


this a synonym of Micrococcus tbiislom- 
eralus Migula. 

Micrococcus chromidrogenus citreui 
Trommsdorff. (Munch. Med. Woehn- 
Bchr., 1901, No. 29, 1286; Abst. in Cent, 
f. Bakt, I Abt., Ref., S7, 1905, 60) 
Isolated from a case of chromidrosis of 
the axilla. 

il/tcrococcus chromidrogenus ruber 
Trommsdorff (loc. cit.). Isolated from 
a case of chromidrosis of the axilla 

Micrococcus ehromojlovus Hass. 
(Cent. f. Bakt., II Abt., 19, 1907, 520 ) 
From cheese 

Micrococcus chryseus Frankland and 
Frankland. (Phil. Trans. Roy. Soc. 
London, 178, B, ISSS, 268.) From dust. 
Winslow and Winslow (toe. eit., 1S4) 
state that this species is apparently a 
synonym of Micrococcus aureus Zopf. 

Micrococcus cinnabarinus Zimmer- 
mann. (Die Bakt. unserer Triak- u. 
Nulzuasscr, Chemnitz, I Reiho, 1800, 
70.) From water. Ilucker {loc. eit , 20) 
regards this species as identical with 
Micrococcus cinnabareus Flugge. 

Micrococcus ciTThiJormis 
(Rankcn Coccus, Maschek, Jahresber 
<1. Kom.- Oberrealschule in LeitmenW, 
1887, 66; Migula, Syst. d. Bakt., S, 1900, 
53 ) From water. Hucker (loc. cit , 22) 
considers this a synonym of jlltcrococcu* 
candidus Cohn or of Micrococcus cpidrr- 
midts Huckcr. 

Micrococcus citreus I and 7/,Maggioj® 
(Giom. Soc. Ital. d’lgiene, II, 18S9, 354, 
Abst. m Cent. f. Bakt., 8, 1890, 13, not 
Micrococcus citreus Eiscnbeig, 

Dbg , 3 Aufl., 1891, 36, not Micrococ^s 
Citreus Migula, Syst. d. Bakt., 8, 1900, 
147; not Micrococcus citreus Winslow and 
Winslow, Systematic Relationships o 
the Coccaceae, 1908, 218.) From the 
normal skin of the foot. , 

Micrococcus citreus granvlatus Freun • 
(Inaug. Diss., Erlangen, 1803, 27; A s • 
in Cent. f. Bakt., 16, 1894, 641 , Micrococ- 
cus granulalus Bazarewski, Cent 
Bakt , II Abt , 16, 1905, 7; not Micrococ- 
cus granulalus Weiss, Arb. bakt. Ins • 
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Karlsruhe, Heft 3, 1902, 197.) From 
the oral cavity. IIucKer (foe. ctt., 9) 
regards this as a synonj-m of Micrococcus 
fiavus Trevisan. 

jl/jcrococcus cifreus facfis Conn. 
(Storrs Agr. Exp. Sta 12th Ann. Kept , 
1900, 40.) From milk. Hucker (loe. 
cil., 10) considers this a synonym of 
MtcTococcus conglomeralus Migula. 

-l/icrococc«« cilrcua rtgensis Bazarttv- 
ski. (Cent. f. Bakt., II Abt , 16, 1905, 
5.) From dust. 

it/tcrococcua ct'frinus Migula. {Diplo- 
coccus cilreus liguefaaens Unna and 
TommasoU, Monata. f. prakt Dermatol- 
ogic, S, 1889, 56; Migula, Syst. d. Bakt , 
f , 1900, 150; ^licrococcua iommasoh Ches- 
ter, M.in. Determ. Bact , 1901, 101 ; Mi' 
croeoecus etireus Itque/actcns Winslow 
and Winslow, Systematic Relationships 
of the Coccaccae, 1903, 210 ) From hu- 
man skin in a case of eczema. Winslow 
and Winslow (fee. ciL, 210) consider this 
a synonym of Micrococcus J^avus Trevi- 
san. 

Mferocoeeus elavi/ormts von Desscr. 
(Bcitr. s. path. Anat. u z.allgero. Path , 
e, I8S9, 3«; see Cent, f. BaU., 7, 1890, 
152.) Found once in nasal secretions 
Micrococcus eocetneus Migula. (Mi- 
crococcus 5Co. VI, Adametz , Landn irlsch. 
Jahrh., /8, 1SS9, 212; Jligula, Syst. d. 
Bakt , f, 1900, 174.) From Emrocntlial 
cheese. Iluckcr (foe. cif , 20) regards 
this species identical with Micrococcus 
ei'nria6aretis FlOggc. 

.Ificrococem cofi fcrccis Lehmann. 
(Lehm.ann, Inaug. . Diss , MOnchen, 
1903; Abst. in Cent f. Bakt., I AM, 
Kef., 36, 1905, CSS.) From feces of in- 
fants. 

.1/ierococcus communis lactis Conn. 
(Starrs Agr. Exp Sta. 12lh Ann. Kept., 
1900, 4S.) From milk. Iluckcr (loc 
cit , 19) considers this a synonym of 
Micrococcus /rcurfcnrcicAii Cuillcbeaoor 
of Micrococcus ureae Cohn. 

Micrococcus commensalis (Turr6) Mi* 
guh (Rip/oceccuJ commrnsofi* Torrd, 
Cent, f, Bakt., Iff, 1S9I, 1 ; .Migula, Syst. 


d. Bakt., £, 1900, 125.) From eputuhi. 
WlosIoTv and Winslow (loc. cil., 220) 
consider this a synonym of Micrococcus 
luUus Cohn. 

Mterocoeeus commulatus De Toni and 
Trevisan. (Micrococcus albus I or Mi' 
crococcus albus fluidificans Maggiora, 
Giom Soc. Ital. d’lgicnc, 11, 18S9, 350; 
De Toni and Trevisan, in Saccardo, 
Sylioge Fungorum, 8, 1889, 1079.) 

Micrococcus coneenfricns Zimmermann. 
(Die Bakt. unsercr Trink- u. Nutz- 
wasscr, Chemnitz, I Kcihc, 1S90, SC.) 
From natcr. Winslow and W'inslow 
(loc. ctt., 221) state that this is appar- 
ently a synonym of il/icrocecci/s candteans 
Flugge. 

.1/icfocoecw* conjluens Kern. (Arb. 
bakt Inst Karlsruhe, 1, Heft 4, 1S97, 
494 ) From the stomach and intestine 
of the starling (5turnus vulgaris) and 
the finch (Frinpcffo carduchs), Win- 
slow and Winslow (loc. eil , 2IC) consider 
this a synonym of d/icrococcw fiavus 
Trevisan. 

Micrococcus eonjunetitae Migula. 
{Mterocoeeus liqucfaciens conjuneUcae 
Gombert, Kcehcrclics Dxpfirimentalos sur 
Ics microbes des conjunctives, Mont- 
pellier and Pans, 1SS9; Migula, Syst. d. 
Bakt , S, 1900, 115 ) From nornwl hu- 
man conjunctiva. Iluckcr (foe cil , 15) 
considers this a synonym of Micrococcus 
albus Schroctcr. 

yVicrococcus conjuncticidis Migula. 
{Micrococcus fiavus conjuneUtac Com- 
bert, Rcchcrchcs cxpCrimcnl.'iles ear Ics 
microbes des conjunctives, .Montpellier 
ond Pans, 1SS9, Mlguki, Syst d. Bakt , 
!, 1900, 141 ) From nonn.il human con- 
junctis'a. Winslow and M'inslow (foe. 
ei< , 21C) consider this a synonym of 
Micrococcus fiacus Trcvi.»an, while 
Iluckcr (lot cit , 11) rrgatds it as n 
synonym of Micrococcus atreus Migula 

Micrococcus conoidcus Mtguh. (Staph- 
ploeoceus saUcartut p^ogtnes Biomli, 
Ztschr f nyg,,f, 1857,227, .Stopl.^lofoe- 
rus siaiopyus Trcviran, I gencri e lo 
specie dclle Ikittcriacoo, Mibn, IW, 
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32; Micrococcus salivaTius jpyogencs 
Freire, Mcmoirc snr la hact6riolog'ie, 
pathogdnie, traitcmcnt ct prophylaxie 
de la ficvre jaune. Rio dc Janiero, 1898; 
Abat. in Cent. f. Bakt., I Abt., SO, 1899, 
741; Staphylococcus pyogenes salitarius, 
quoted from Goadby, Trana. of Odon- 
tolog. Society, Juno, 1899, sec Abat. in 
Cent, f . Bakt., I Abt , Ref., Si, 1902, 493, 
Migula, Syst. tl Bakt , 2, 1900, 102.) 
From saliva Huckcr (foe. cif., 12 and 
15) regards this as a synonym of Micro- 
coccus ourcus Zopf or ol ‘Micrococcus 
olbus Schroctcr. 

Micrococcus coralhnus Cantani. (Can- 
tani, Cent. f. Bakt., I Abt., SS, 1893,311 ; 
lihodococcus coraltnus (aic) Levine and 
Soppoland, Iowa State Coll. Engineer- 
ing E.\p Sta Bui. 77, 1920, 22.) From 
dust. Huckcr (foe. ctL, 25) considers this 
a synonym of Micrococcus roseus Fltigge. 
Levine and Soppeland (Joe. at.) regard 
this as a synonym of lihodococcus fulvus 
Winslow and Rogers. For a description 
of this species, see Bcrgey ct al., Manual, 
5th ed., 1039, 253. 

Micrococcus corallotdes Zimmcrniann. 
(Die B.akt unserer Trink- u. Nutznftsscr, 
Chemnitz, 11 Rciho, 1891, 72 ) From 
water. Winslow and Winslow (loc. cit., 
199) state that this species appears to be 
a synonym of J/icrococciis albus Zopf; 
while Hucker (loc. at , 17) considers it a 
synonym of Micrococcus caseolyticus 
Evans. 

Micrococcus corrugalus Wigula. 
(Ilferismopedia mesentericus corrugalus 
Dyar, Ann. N. Y. Acad. Sci., 8, 1895, 
355; Migula, Sj'st. d. Bakt., 1900, 161.) 
From dust Winslow and Winslow (loc. 
cit., 216) consider tins a synonym of 
Micrococcus jlavus Trevisan. 

J/icrococcus corysae (Hajek) Migula. 
(Dtplococcus coryzae Hajek, Berliner 
klin. Wochnschr., No. 33, 18S8, Migula, 
Syst. d. Bakt., 2, 1900, 63.) From secre- 
tions in acute catarrh. Winslow and 
Winslow (loc at , 205) consider this a 
synonym of Micrococcus Candidas Cohn 
or of Gaffkya tetragena Trevisan. 


Micrococcus cremoides Zimraerinann 
(Die Bakt. imscrcr Trink- u.Nutzwasscr, 
Chemnitz, 1 Reihe, 1890, 74.) From 
Water. ^Yinslow and Winslow (loc. cit., 
210) consider this a synonym of Micro- 
coccus Jlavus Trevis.an; while Hucker 
(loc. cit., 10) considers it a synonym of 
Micrococcus conglomeratus Migula. 

Micrococcus crernoidcs alhus Dyar. 
(Ann. N. Y. Acad. Sci., 8, 1895, 350). 
From dust. Regarded by Dyar as a 
white form of .1/icrococcwr cremoides 
Zimmerraann. 

Mieroeoeais cremorisviseosi (Hammer 
and Cbrdes) Bergcy etal. (Staphylococcus 
cremoris-viscosi Hammer and Cordes, 
Jour. Dairy Sci , S, 1920 , 291 ; Bcrgey et 
al., Manual, 3rd cd., 1030, 86.) From 
ropy milk. For a description of this 
species, see Bergcy et al., Manual, 5tb 
ed., 1939, 251. 

Micrococcus crepusculurn (Ehrenberg) 
Cohn. (Monas crepusculurn Ehrenberg, 
Abhaodl. <1. Berliner Akod., 1830, 74 and 
1832,57; Cohn, Bcitr. z. Biol. d. Pflanzen, 
/, Heft 2, 1872, ICO.) De Toni and Trevi- 
san (in Sacenrdo, Sylloge Fungorum, 8, 
I8S9, 1082) list the following as synonyms 
of this species; Profococews nebulosus 
Ktitzing, Linne.ae, 8, 1833, 365; Crypto- 
coccus nebulosus Kutzing, Phycol.gcner., 
1845, 147, Cryptococcus natans Kutziagi 
Spec. Alg., 1849, 14C. 

Micrococcus crctaceus Henrici. (Arb 
bakt. Inst Karlsruhe, 1, Heft 1, IS94, 
65) From cheese. Winslow and 11 ms- 
low (loc. cit.,22A) state that this is appar- 
ently a synonym of Mdcrococcus candicans 
FIu^. 

Micrococcus cristalus Glage. (Ztschr. 
f. FIcisch- u. Milch-hygiene, 10, 1990» 
145.) From the surface of wurst and 
similar meat products. 

Micrococcus cruajormis Freire. 
(Compt. rend. Acad. Sci., Paris, 128» 
1899, 1047.) From the stamens and 
pistils of Hibiscus. 

3/icroeoccws cumulalus Kern. “ 
bakt. Inst. Karlsruhe, 1, Heft 4, 169 , 
497; not Micrococcus cumulalus Chester, 
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see Micrococcus lenutssimus Migula.) 
From the stomach and intestine of the 
yellow-hammer (PmJ)criJa ciJrinrHa) and 
of the finch (Fringc/fa eardudta). 
Huchcr (foe. cif., 25) regards this as a 
synonym of Jl/icrococcus roseus Flugge 
Micrococcus cupulans Migula (No 
29, licmbhc, Arch, f II>g , 20, 1897, 331 , 
Mignla.Syat.d Bakl ,2,1900,211 )Fioro 
feces IVinslow ami Winslow (ioc ci{ , 
21G) consider this a Bynon 3 'mQf .lltcrococ- 
cut Jlai’us Trevisan 
jlficrococcns cupubjormis Migula. (No 
19. Lenibkc, Arch f Hyg , 29, 1897, 325, 
Migula, Byst. d. Uakt , 2, 1900, 213 ) 
From feces. Winslow and Winslow (loe. 
at., 220) consider this a synonj'm of 
1/icrococcua lufeus Cohn 
dftcrococcus curfwst Chormc (Chor- 
ine, Internat. Corn Horer Invest. Chi- 
cago, 2, 1929, -IS ) From diseased Urvae 
of the corn borer (Pyrai/jJa nuhi/ofis) 
Also \irulent to larvae of the flour motli 
(f'phestia hUhnictla) and of the bee moth 
(Calferin nicUonclla) 

Mitrococcui cults communis Babouravid. 
(Salxinraud, Ann. <1. dermafol ctsyphil , 
1890, Ilcft 3; Abst m (^nt f n.aWt , I 
Abl , 2Q, IS90, 219; Slophijococens euU$ 
communis Saljotiraiid, I’ractiqiic Dernta- 
lolngiqno, 1, 1901, 714.) rmm hnmati 
skin especially in alopecia aroafa, certain 
types of ocicm.'i and acne M-ay l>c the 
(vimens Mtcrneorcus epidcrmidis Mucker 
Ificrocercjvs e'joncus (Schroctet) Cohn 
(/fflcfrridmm ejoneum Schmetcr, Bcitr 
s. Biol, <1. I’ll.inrcn, /, Heft 2, 1872, 122 
ami 120; Cohn, tlm/ , 15G, iVigrecrtcciu 
cy-rncris Ca-stclivni and Chalmers, 3fnn 
Trop. Mod , 7rd cd , 1919, 112 I Fr»m 
dust and watt r 

Mirrnenccus f'junojfnu^ Ikimmcl ami 
(ViTiibs (Proc Iowa lead Sri, 5, 1895, 
110; t»s- Ab-.t in Cent f Ihkt , 11 .\M , 

1'90,7g 1) Fnimmilk 
.VifTfvcnrfiM C’jctops Ifcnrici (Arh. 
Iwkt. Inst. K.arl'nihc, /, licit 1, 1^9|, 
09.) I'riin Swiss chcc«c Winslow and 
Winslow fit , 221) flatc tliat this is 


apparently a synonym of il/fcrococcns 
candicORS FlOgge. 

,lfjcrococcw» cystiopoeus Muller-Tlmr 
gau. (Cent f. Bakt., II Abt., 20, lOOS 
464.) From wine. 

Mierocoecus cytophagus Marker. 
(Cent I. Bakt., II Abt , SI, 1912, 5S9.) 
Pound on the leaves of Vlodca. Utilizes 
ecUulosc Stamer (U.«t. llev., G, 1912 
150) thinks that these micrococci were 
microcj-sta of Sporocylophaga spp 

Micrococcus dontceu Chester. (Coc- 
cus du rouge de moruc, I>e D.mtcc, Ann. 
Past. Inst., 6, 1891, CC2; Chester, M.in. 
Determ. Bact., 1901, 100 ) From red 
enltcd codfish. Iluckcr (Ioc. cif., 25) 
considers this a synonym of Micrococcus 
roscus FlOgge. 

.yfterococeus rfccofrcns (Thin) Schroc- 
tcr. (^af/frtiimrffcnftcn»Tlnn,Monat8 
f prakt. Dermatol., No. 28, 1SS5; Schroc- 
term Cohn, Kryplog.-riora v. Schlesicn, 
5, I, 18.S6, 149.) From luiir follicles in 
alopecia areata. 

.Uierococct/s dectpicns Trcvis.nii. (B.ic* 
tCnc de Fair, CJoriiil and Babes, I,c8 
IHcUncs, ISSo, 121; Trevi»an, I goncri o 
Ic specie delle Battcrisecc, Miksn, 1SS9, 
31 ) From dust. 

.’tficracoccu* (.Slreptococew* 7) decolor 
Miguks (No. 22, I^mbke, Arch. f. 
llyg, Sr>, 1896, 311; Migula, Sjst. d. 
BaU , *, 1900 , 203 ) From feces. 

Mucker (foe. cif , 17) considers this a 
synonym of .Ificrocnccu* cngffifyticuj 
I Ivans 

SficTococcus dtformons Crowe, (ffrit. 
Metl J<wr., Nov. 27, 1920, 815; Abst. 
in Cent f Ikskt., I Aht , Mcf., 73, 1922, 
81 ) From cn.*os of .arthritis. .\ form 
of Ificrocofciia pyogenes nl(>us ncmirding 
to !,chmann and Nemmnn (Ikikt. Dng , 

7 .\«fl , /, 1927, 291). 

Mieroeofcui drlnrounanns Bo/c. 
(Compt. rend. Acad. Bci., Paris, Hs, 
189(5, C13 and 1321 ) From dry nittirg 
potatoes. 

JI/icrofOfCH* drndroprTlIns l.udw ig. 
(Ccnl-f. Bskt , 10, 1S91, 10 .) Fron, Mr 
Inrkot poplar tre« s f/’op'dm sp ). 
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Mxcrococcus dcnxirificans Bcijcrinck. 
(Cent. f. Bakt., 11 Abt , S5, 1910, 63.) 
From Rochelle salts (sodium ixjtftsaium 
tartrate). 

^ItCTococcvs dcrtnaloncncs Fuhrmann. 
(Cent, f Bakt., II Abt., /7, 190G, 618.) 
From bottled beer. 

Micrococcus dijjlucns Scbroclcr. (In 
Cohn, Kryptos-'Flora v. Schicsicii, 3, I, 
ISSO, Hi.) From dust, fccca, etc. 

Micrococcus dimorphus Bucliercr. 
(Planta, Arch f n-issen. Bot., 1931, 9S.) 
A dimorphic bacterium. lie reports it 
as much like il/icrococcus melilensis 
Bruce and RoctcriHm fracnkcUi Ilaslii* 
moto. 

Micrococcus diphUricus (sic) Cohn 
{Micrococcus, Ocrtcl, Dcutach. Arch f. 
klin Mod . S. 1871 ; CVdIio, Bcitr. z. Biol, 
d Pllanrcn, /, Heft 2, 1872, 102; Slrcpto- 
coccus diphthcriUcus Zopf, Die Sp.ilt* 
pilzo, 3 AuH , ISSo, 53 ) From throats 
and nasal passa;;c8 of diphtheria {laticnts 

Micrococcus dtssvnilis Dyar. (Sec 
Sattlor, Cent f Bakt ,5, ISS9,70;Dyar, 
Ann N Y.Acad Sci.,8, 1895,353;Jl/lC^o- 
eoccH« trachomatis conjuncUcae Satllerin 
Krai, Die gcgonnartigen Bestand <lcr 
Kral’sclicn Sammlung von Mikroorgan- 
ismen, lOOO, 19 ) From trachoma infec- 
tions. Iluckcr (loc cit . 17) consiilcrs 
this a synonym of .1/icrococcws cascohjticus 
Evans. 

Micrococcus djokjakariensts Zettnoiv. 
(Cent. f. Bakt., I Abt., Orig , 7S, 1915, 
370.) From a sugar factory in Java. 

Micrococcus doycni Do Toni and Trevi- 
san. {Micrococcus urinae albus olcanus 
Doyen, Jour, d connaiss. mOdic., No. H, 
iSSO, lOS, De Toni and Trovisan, in 
Saccardo, Sylloge Fungorum, 8, 18S9, 
1070.) From urine Huckor {loc. cit., 
IG) states that this species is apparently 
identical with Micrococcus albus 
Schroeter. 

^[icrococcits drimophylus Baumgartner. 
(Baumgartner, Ergebmsso d ges Zahn- 
hcilk., Heft 2, 1910, 729, Abst m Cent 
f. Bakt., I Abt. Ref, 48, 1911, 622.) 
From the mouth cavity 


Micrococcus calonii Orbet. (Quart. 
Jour, Rubber Rcsc.'ircb Inst. Malap, 
2, 1930, 115.) From tlie latex of the 
rubber tree {Iletca brasiliensis). For 
a description of this species, sec Beigey 
ct nl., Sianual, 5th cd., 1939, 2H. 

Micrococcus eburneus Hcnrici. (Arb. 
b.akt. Inst. ICarlsruhc, 1, Heft 1, 1891, 
85.) From Camembert cheese. iVin- 
slotv and Winslow {loc. cit., 221) state 
tliat this species is apparently a synonjm 
of Micrococcus eandicans Fluggo. 

Micrococcus ephestiae Mattes. (Sit- 
zungsber. d. Gcsollsch. z. Beford. d. 
Kos.amt. Xatun'Isscnsch. zu Marburg, 
62, 1927, -100 ) From the Mediterranean 
/lour moth {Kpheslia kuchniclla). 

Micrococcus cpimciheus Corbet {loc. 
cH., US). From the latex of the rubber 
tree {Ilcrra brasiliensis). For a de- 
scription of tins species, sec Bcrgcy ctah, 
Afanual, 5th cd., 1939, 250. 

Micrococcus csterificans Beck. (Arb. 
Kaiscrl Gesundheitsamte, 20, Heft 2, 
1905, Abst. in Cent. f. Bakt., 11 Abt., 
to, 1907, 591.) Has a characteristic 
fruity aroma From butter. 

Micrococcus • cxanthematicus Lcrra* 
scheff. (Deufsch. mcd. Wochnschr.jNo- 
13 and 34, 1892; Abst. in Cent. f. Bakt , 
/?, 1892, 035 ) From blood in cases of 
typhus fever. I^fotile. Grous anaer- 
obically. 

Jfi<Tocoeews cxcorotMS Kern. (Arb. 
bakt. Inst. Karlsruhe, I, Heft 4, JS97, 
4SC.) From the stomaeh contents of a 
coot {Fulica atra) and a woodpecker 
(Ficu* major). Winslow and Minsloir 
(loc. cit , 220) consider this a synonym of 
Micrococcus luteus Cobn. 

Micrococcus cxiyuus Kern {loc. cd > 
470) From the stomach contents of t e 
cIiafRnch {Frinyclla coclcbs). Winslo"' 
and Winslow {loc. cit , 190) state tha 
this appears to be a synonym of Micro- 
coccus albus Schroeter; while Iluckcr 
(foe. cit , 10) considers it a synonym of 
Micrococcus freudenreichii Guiikbesu 

or ot Micrococcus urcae Cohn. 

Micrococcus cxposilionis Chester. (b° 
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3i, Conn, Storrs Agr. Exp Sta 7lh Ann 
Kept., IS93, 77; Chester, Man Determ 
Bact , 1901, 92 ) From air Winalon 
and IVinsIow {loe. cj<, 210) consider this 
a synonym of il/i'crococcw Jlavus Trcvi- 
san; while Huckcr (loe eit , 10) regards 
it aa a synonym of ^/icracoccus confflom- 
eralus Migula. 

Micrococcus ejpressus Weiss. (Arb 
bakt. Inst. Karlsruhe, t, Heft 3, 1902, 
195.) From a carrot infusion. Produces 
slime. Huckcr (foe. etl , 7) considers 
this species a synonym of 3/icrococcM* 
luleus Cohn or of il/jcrococcwa rarians 
Migula. 

Microcoecw /avi/ormis Migula 
(hlilcliwcisser Diplococcus, Bumm, Mi- 
kroorg. d. gonorrh. Schlcimbautkr , 11 
Au?g., 1887, 18; Mtcrococeua laclcus 
/avi/ormis Fliigge, Die Mikroorganisroen, 
2 Aufl., 18S0, 182; A'eisseria laelea Trcvi- 
san, Igcncri e ]c specie dcllc Battcnacee, 
Milan, 18S9, 32, Migula, Syst d Bakt , 
t, 1900, 117.) From vaginal and other 
body secretions. Winslow and Winslow 
(toe, ctl., 199) state that this appears 
to be a synonym of Micrococcus atbus 
Schroflter. 

Micrococcus /eddei Kerter. (Micro- 
coccus XVI, Choukevitch, Ann Inst 
Past., S5, 1911, 354; Botan. Jahresber , 
S9, II Abt., Heft 4, 1914. 755; Abst. in 
Cent. f. Bakt., II Abt., SI, 1920, 307 ) 
From the large intestine of a horse. Re- 
sembles Micrococcus rtiscidwr Matzu- 
schita. 

Micrococcus /ervitosus Adametz and 
Wichmann (Bakt. d Trink- u Nutz- 
■ftasser, Mitt. Ocsl. Versuchstat f. 
Brauetei u. Malzctei, Wicn, Ileft 1, 
18S8 ) From water Winslow and 
Wnslow (loc. ciL, 205) consider this a 
synonym of GaJ/kya telragcna Trevjsan. 

Micrococcus ficKii Trevisan. (Poeeus 
albus non hque/aciens (Coccus candteans) 
Fick, Ueber Microorg. in Conjunctival- 
saefc, Wiesbaden, 1887; Trevisan, Igeneri 
e le specie delle Batteriacce, Milan, 1889, 
53.) From conjunctiva 
Micrococcus finlayensts Sterobe^ 
(Rept. on Etiology and Prevention of 


Yellow Fever, AVashington, 1891, 219.) 
Obtained by Finlay in cultures from the 
liver and spleen of a yellow-fever cad- 
aver Hucker (loc- ett , II) considers 
this a synonym of Micrococcus citreus 
Migula 

Micrococcus /loccidi/ex danat Brown 
(Amcr Museum Xovit., No. 251, 1927, 
5 ) Causative agent of wilt disease of 
monarch butterfly larvae (Danais arckip- 
pus) Considered a sub-species of Gyro- 
coccus /laeetdi/ex Glaser and Chapman 
(Science, S6, 1912, 219). 

jl/fcrococcus /lagcllaius Klotz (Jour. 
Med Research, // (NSff), 1904, 493.) 
Found in an epizootic among rabbits and 
white rats Supposedly flagellated. 

Micrococcus /lavens Ilcnnci. (zVrb 
bakt Inst Karlsruhe, /, Heft 1, 1894, 
SO ) From Swiss cheese Winslow and 
AVinslow (loc- etl , 2IC) consider this n 
synonym of Micrococcus /lai’us Trevisan 

Micrococcus /lacescens Hennci (Arb. 
bakt Inst Karlsruhe, 1, Heft 1, 1S94, 
79) From Swiss cheese AA’inslow and 
AVinslow (loc eit , 21C) consider this a 
synonym of J/tcrococcus /tavus Trevisan. 
For a description of this species, see 
Bcrgcy et al , Manual, 5th ed., 1939, 246. 

Micrococcus /lavidus Henriei (foe. 
eit , 81 ; not Micrococcus /lavidus Rose, 
Compt.rend Acad Sci , lAiris, (5.1, 1896, 
750) From Swiss and Limburger 
cheeses. AVinslow and AA'inslow (foe. 
ctl., 216) consider this a synonym of 
Micrococcus /lavus Trevisan. 

Micrococcus jTai’ovtrens Migula. 
(Staphylococcus viridis /lavcscenx Gutt- 
mann. Arch f. path. Anat., 107, 1887, 
201, Staphylococcus viridi’/tavcscens 
Trevisan, I gencri e le specie delle B.at- 
terbcee, Milan, 1SS9, 33; Migula, Syst. 
d. Bakt., 2, 1900, 124; J/icrococcKs viridis 
Chester, Man. Determ. Bact., 1901, 95; 
Micrococcus ciTidis-flavcscens AA’inslow 
and AVinslow, Systematic Relationships 
of the Coccaceae, I90G, 221.) Winslow 
and Winslow (ibid., 220) consider this a 
synonym of Micrococcus liiteus Ckihn. 

Micrococcus Jlavus non lique/acicns 
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Amsler. (Amsler, Korrespondenbl. f. 
Schwetzer Aerztc, 1900, Wo. 9; Abst. in 
Cent. f. Bakt , I Abt., $9, 1901, 450.) 
From thermal springs. 

Tlijcrococcus fluorcscens Jia^iora. 
(Giorn Soc. Ital. d’lgiene, JI, 18S9, 352; 
Abst. in Cent. f. Bakt., 5, 18^, 13.) 
From the skin of the foot. 

Micrococcus foetidus Flugge. (Die Mi- 
kroorganismcn, 2 Aufl., 1886, 172; not 
Micrococcus foetidus Veillon, Compt. 
rend. Soc Biol. Pans, 1893, 867; see 
Streptococcus foetidus Pr<ivot.) From 
carious teeth. 

^/icrococcua foetidus Klamann. (All- 
gem. mcd. Centralzcitung, 1887, 131-1.) 
Isolated from the posterior narcs of man. 
Winslow and Winslow {loc- cit., 199) 
state that this appears to be a synonym 
of Micrococcus albus Schrocter. 

Micrococcus fragtlts (Dyar) Migula. 
(Mensmopcdia fragtlis Dyar, Amt. N. Y. 
Acad Sci., 8, 1S95, 351 ; Migula, Syst. d. 
Bakt., f, 1900, 166 ) From dust. Huck- 
er {loc. at , 25) states tliat this species 
may be identical with Micrococcus roseus 
Flugge. 

Micrococcus franklandiorum Trcvisan. 
(Micrococcus candicans Frankland and 
Frankland, Phil Trans. Roy. Soc. Lon- 
don, 178, B, 18S8, 270; not Micrococcus 
candicans Flugge, Die Mikroorganisracn, 
2 Aufl, 1886, 173; Trcvisan, I gencri e 
le specie dellc Dattcriacoe, Milan, 1889, 
34.) From dust. 

il/icrococcus fulvus Weiss. (Arb- ft 
bakt. Inst Karlsruhe, IS, Ileft 3, 1902, 
20G; not Micrococcus fulvus Cohn, Bcitr 
z. biol d Pflanz , 1, Heft 3, 1875, 181.) 
From a bean infusion. 

Micrococcus fuscus Adametz. (Brauncr 
Coccus, Maschek.Jahresb. d Komrounal- 
Oberrealsch zu Loitmeritz, No. 6, 1867, 
60; Adametz, Bakt. d. Nutz- u. Trink- 
wasscr, Vienna, 18S8, Micrococcus fuscus 
Castellani and Chalmers, Man Trop. 
Med., 3rd ed., 1919, 932 ) Huckcr {loc- 
cit., 10) states that this species is prob- 
ably identical with i\ticrococcus eon- 
glomeratiis Migula 


Micrococcus galbanatus Zimmermana. 
(Bakt. unsercr Trink- u. NutnvSsser, 
Chemnitz, II Reihe, 1894 , 68.) From 
wafer. Winslow and Winslow (loc. cit , 
216) consider this a synonym of Micro- 
coccus flarus Trcvisan. 

Micrococcus gallicidus Burrill. (Amcr. 
Nat., /7, 18S3, 320.) From blood of fowls 
infected with chicken cholera. 

Micrococcus gclolinogenus Brautigam. 
(Phnrmaceutischo Centralhalle, S.5, 1S91, 
427.) From digitalis infusions See 
Micrococcus gtimmosus Ilapp. 

Micrococcus gelatinosus Warrington. 
(The Lancet, 1, 1888, No. 25; Abst. in 
Cent. f. Bakt., i, 18SS, 394.) Curdles 
milk. 

Micrococcus gelatinosus Issatchcako. 
(Rccherches sur Ics Microbes de I'Ocfan 
Glacial Arctique, Petrograd, 1914, 232; 
not Micrococcus gelatinosus Warrington, 
The Lancet, 1, 18SS, No. 25.) From sea 
wuter. 

Micrococcus gigantcus lactis Conu 
(Storrs Agr. E.vp. Sfa. 12(h Ann. Repti 
1900, 46.) From milk. 

Micrococcus gigas Frankland and 
Frankland. (Philos. Trans. Roy. Soc.) 
London, 178, B, ISSS, 268.) From dust 
Winslow and Winslow (foe. cit., 21S) con- 
sider this a synonym of Micrococcus 
flavus Trevisan. 

Aftcrococcws gilvus Losski. (Inaug. 
DIss , Dorpat, 1893, 60.) Winslow and 
Winslow (foe. cit., 220) consider this a 
synonym of Micrococcus luteus Cohn. 

.lltcrococcws gingivae Migula. (3/'' 
crococcus gingivae pyogenes Miller, B*® 
Mikroor^nismen d. Mundliohle, Lcip^’?' 
1839, 216; Migula, Syst. d. Bait , 3, 1900, 
68.) From alveolar pj-orrhoca, also from 
tho mouth of a healthy man. 

Micrococcus gingreardi 
(Cbmpt. rend. Acad. Sci., Paris, > 
1895, 217.) 

Micrococcus glandulosusVt'eis^- t ' 
bakt. Inst.ICarlsruhe,;?, Heft 3, 1902,20 
From an asparagus infusion. Bu® 
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(loc. cit., 19) regards this species as 
identical with Micrococcus freudenreiehti 
Guillebeati or with ,1/icroeoccu# wreoe 
Cohn. 

iUfcrococeiis plolosws Kern (Arb. 
bakt. Inst. Karlsruhe, 1, Ileft -I, 1897, 
409.) From the 8tom.ach contents of a 
coot (Fvlica atra). Wmsloa and Wins- 
low {loc. at., 224) state that this isappar- 
ently a synonym of Mtcrocoeais cnndieans 
Flugge. 

Micrococcus granulalus Weiss. (Arb 
bakt. Inst. Karlsruhe, 2, Heft 3, 1902, 
197.) From a malt infusion 

.l/jcrococcus granulosus Kcm {loe. at , 
483). From the stomach contents of the 
yellow -hammer {Emhema cilnnella) and 
the starling (5<i<rn«4 vulgarts) Wins- 
low and Winslow {loc. cit., 220) consider 
this a synonym of .Ificroeeccus luteus 
Coho, 

Mtcrocoeeus griseus (Warming) Winter 
(^aetertum griscum Warming, Vidcn- 
skabelige Mcddclelscr fra don naturhist 
Forening i Kjobenhavn, 1875, 393, 
Winter, in Rabenhorat, Kryptog -Flora 
V. Doutachl., Oeaterr u d Rchncii, 2 
Aufl., /, 18S4, 47 ) 

jl/tcroco«K« grossus Hcnrici (Arb 
bakt. Inst. Karlsruhe, l, Ileft 1, 1891, 
71.) From Camembert cheeae Wins- 
low and Winslow {loc at , 221) state 
that this is apparently a synonym of 
;1/icrococCus eandicans Flu^e 

.l/icrococcifs gummosus Ilapp (Happ, 
Inaug. Diss., Dascl, 1893, 31 , not .Vicro- 
coccus gummosus Weiss, Arb bakt Inst 
Karlsruhe. S, Ileft 3, 1903, 1S9 ) From 
snakeroot and digitalis infusions Pre- 
sumably Leuconostoc mcscnierotdes Van 
Tieghem, 

Micrococcus haemalodes Zopf. (Mi- 
crobes de la sucur rouge. Babes, Biol 
Centralbl , S, 1882, No 8 ; Zopf, Die 
Spaltpiho, 3 Aufl , 18S5, 60.) The cause 
of red perspiration Huckcr (foe- at , 
25) states that this may be a synonym of 
Micrococcus roseus Flu^e. 

Micrococcus haemorrkagicus (IHem) 
Migula. {Staphylococcus kaemorrhagiats 


Klein, Cent. f. Bakt., I Abt., £2, 1S97, 
81; Migula, Syst. d. Bakt., 2, 1900, 88.) 
Associated with an erythema of the skin 
rcscmbliDganthra'c. Winslow and Wins- 
low (loc. cil., 199) stale that Ibis appears 
to be a synonym of Micrococcus albus 
Sehrooter. 

Mtcroeoecus halcnsis Lehmann and 
Neumann. {Mtcrocoeeus acidi pcra- 
lacltciltque/actens halensis Kozai, Ztschr. 
f. Ilyg , St, 1899, 374; Lehmann and 
Neumann, Bakt. Diag., 2 Aufl., 2, 1899, 
210, Micrococcus aeidi paralactici Uque- 
/nouns Thiele, Ztachr. {. Hyg., 46 , 1904, 
394.) From milk. Ilucker (loc. ciL, 17) 
considers this a synonym of ^/icrococcus 
caseohjlieus Evans. 

.1/icrococcus halophilus Bergey et al. 
(Culture No. 19, Baranik-Pikowsky, 
Cent, f Bakt., II Abt., 70, 1927, 373; 
Bergey etal., Manu-nl, 3rd ed., 1930, 89 ) 
From sea water For a description of 
this species, sec Bergey ct al.. Manual, 
5th ed , 1939, 258. 

Micrococcus hausen (Rosenthal) Mi- 
gula (Dtploeoeeus hausen Rosenthal, 
In.aug Diss-, Berlin, 1893, 26; Migula, 
loc cit., so ) From the oral cavity. 
Winslow and Winslow (loc. ciL, 224) state 
that this species is apparently identical 
with Micrococcus eandicans FItiggo. 

Micrococcus helvolus Hcnrici (Arb. 
hakt Inst. Karlsruhe, /, Heft 1, 1891, 
77 ) From Swiss cheese. Winslow and 
Winslow (loc cif., 220) consider this to 
be identical with Micrococcus luteus 
Cohn 

Mtcrocoeeus hibiscus Nakahama (Jour. 
Agr Chem. Soc. Jap-in, 16, 1940, 345, 
Eng Abs , Bull Agr. Chem Soc., IG, 
1940, 51 ) Isolated from retting kenaf . 
(Hibiscus). 

Mtcrocoeeus humidus Migula. (Micro- 
coccus No 2, Adamctr, Landwirtsch. 
Jahrb , J8, 1889, 239; Migula, Syst. d 
Bakt , 2, 1900, 50.) From Emmenthal 
cheese. Winslow and Winslow {loc. 
at , 221) state that this species is appar- 
ently identical with Micrococcus candi- 
cans Flugge. 
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188; not Micrococcus minimus Dcrgcy ct 
al., Manual, 1st ed., 1923, 69.) Trom a 
bean infusion. Iluckcr (foe. cit., 7) 
considers this a synonym of either Micro- 
coccus Ivieus Cohn or Micrococcus varians 
Migula. 

;l/icrt>cocc»s 7ninu(isstmi/s Issatchcnko. 
(Recherches sur les Microbes dc rOc6an 
Glacial Artique, Petrograd, 1914, 140.) 
From sea water. 

Micrococcus vuri^icus (Rnbenhorst) 
Trevisan. iPalmcUa mirifica Raben- 
horst, Hcdwigia, 1867, 115, and Ffor. 
Europ. Algar., S, 1850, 35; Trevis-an, 
Rendic R. 1st Lombardo, 12, 1879.) 

il/tcrococcus mollis (Dyar) Migula. 
(Merismopedta mollis Dyar, Ann. N. V. 
Acad. Sci , 8, 1895, 352; Migula, Syst. d. 
Bakt., 2 , 1900, 101; Awrococcns cto/Iij 
Winslow* and Rogers, Science, 21, 1905, 
069; Staphylococcus mollis Holland, Jour. 
Bact., 5, 1920, 2250 From air. A c.iu8C 
of boils in the tropics, according to Castel* 
lam and Chalmers (Man. Trop. Med., 
3rd ed., 1010, 931) Hucker {loc. cU., 
12) states that tins species is apparently 
identical with il/icrococcws aureus Zopf. 

Micrococcus (Dtplococcus) morrkuae 
Klebahn (Mittcil Inst Aligm. Botan. 
Hamburg, 4i 1919, 11-09; Abst. in Cent 
f. Bakt , II Abt , 62, 1921, 123.) Halo- 
philic Associated with spoilage of salted 
fish. 

Micrococcus mucilagineus Wetss. 
(Arb. bakt. Inst. Karlsruhe, 2, Heft 3, 
1902, 191.) From bean infusions. 

Hucker {loc. ctl., 11) states that this is 
probably a synonym of Micrococcus 
citrous Migula 

Micrococcus tnucilaginosus Sligula. 
(Micrococcus der schlcimigen Milch, 
Ratz, Arch, f Tierheilkunde, J2, Heft 1 
and 2, 1890; Migula, Syst. d. Bakt., S, 
1900, 119; not Micrococcus mucilaginosus 
Weiss, Arb bakt Inst. ICarlsnihe, 2, 
Heft 3, 1902, 205.) From slimy milfc. 
Winslow and Winslow (ioc. cit ,199) state 
that this appears to be a synonym of 
il/icrococcus albus Schroeter; w'hile 
Hucker {loc. ctl , 18) considers it a syn- 


onym in part of Micrococcus caseolyiicrti 

Evans. 

Micrococcus mucofaciens Thoni and 
Thaysen. (Cent. f. Bakt., 11 Abt., 55, 
1913, Z50; not Micrococcus mucofacim 
Pribram, Klassifikation der Schizomy- 
cctcn, 1933, 42.) From milk. Hucker 
{loc. cit., 0) considers this a synonym of 
Micrococcus Jlavus Trevisan. For a de- 
scription of this species, sec Bergey et al , 
Kfanual, 5t!i ed., 1939, 215. 

Micrococcus myceticus Caslelhni. 
(Proc. Soc. E\p Biol, and Med , 55, 
I92S, 535-536.) From gummy lesions 

Micrococcus mycodermatus Holland. 
(Jour. B.act., 5, 1920, 224.) 

Micrococcus nacreaceus Migula. (Perl- 
muttcrglanzendcr Diplococcus, Tataroff, 
Icaug. Diss., Dorpat, 1891, 70; Migula, 
Syst. d. Bakt., 2, 1000, 62.) WInsIoff 
and Winslow (foe. cit., 224) state that 
this is apparently a synonym of Micro- 
coccus candicans Flugge. 

Micrococcus ncojormans Doyen. (Doy* 
on, Le Micrococcus ncofonnans et 1 m 
ntfoplasmcs, Paris, 1903.) From md* 
ccrous tissue. Sho\(n by Andrewes and 
Gordon (35th Ann. Rept. Local Govt 
Board, London, 1905-06, 653) to be iden- 
tical with Micrococcus epidermxdis al5“* 
Welch. 

Micrococcus neurolomae Paillot. 

(Coropt. rend. Acad. Sci., Paris, 173, 1924, 

246.) Gram-neg.nlivc. From thelarvae 
of Neurotoma nemoralis. 

Micrococcus neuvillei Trevisan. (^h- 
crococcus G, Malnpert'Neuville, ISST, 
Trevisan, I gencri e le specie delleBat* 
tcriacce,Milan, 1889,34.) From mineral 
water. 

Micrococcus nigrescens CastelUm- 
(Brit. Jour, of Dermatology, 2S, 191 , 
341; Nigrococcus niffrcscens Castellam 
and Chalmers, Man. Trop. Med., 3rd ed , 
1919, 2103.) Produces a black pigment. 
Found in the black variety of tricbomi 
cosis axillaris, a tropical disease. 

Jftcrococcus nigrofaciens Nortbrup- 
(Mich. Agr. Exp Sta. Tech. Bull. No 1®' 
1914, 12; also in Cent. f. Bakt., H A > 
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il, lOU, 326.) From diseased larvae 
of the June beetle {Lachnosterna tp.) 
and other insects. 

Micrococcus nitidus Kern. fArb bakt. 
Inst. Ivarlsruhe, /, Heft 4, 1897, 470 ) 
From the stomach and intestine of birds 
Winslon’ and Winslow {loe. ext., 199) 
Bf.atc that this appears to be a synonym 
of Micrococcus albus Schrocter, while 
Ilucker (loc. dt., 19) regards it as a syn- 
onym of Micrococcus freudenreichu Guil- 
lebeau or of J/icrocoecua ureas Cohn 
Micrococcus mtrtjieans Bcrgcy et al 
(Micrococcus 0, Hubentscluck, Cent f 
Bakt., II Abt , 72, 1927, 125, Bcrgcy ct 
al , Manual, 3rd ed., 1930, 88, not Mtero- 
coccus nitrificans van Tieghem, Traitd 
do Botanique, Paris, I8S3 ) From sew- 
age filter beds. For a description of this 
species, see Bergoy et al., Manual, 5th 
od., 1939, 257. 

Mfcrocoecws nii-olis Chester. (No 47, 
Conn, Storrs Agr. Exp. Sta. 7th Aon 
Rept., 1895, SO, Chester, Man Peterm 
Pact , 1001, 00.) From dust. Winslow 
and Winslow (foe. cii., 224) state th.at 
this is apparently a synonym of .Ificro- 
coccus eandieans FlQgge. 

•Micrococcus mceus Honnci (Arb 
bakt. Inst. Ivarlsruhe, J, Heft 1, 1891, 
66.) From Swiss cheese. Winslow and 
Winslow (foe. cil , 221) state that this is 
apparently a synonym of .Micrococcus 
eandieans FjUgge. 

,1/icrococcus nonferrncnlans StcinJusus 
(Jour. Bact , 4S, 1911, 779 ) From the 
alimentary tract of the lyreman cicada 
(Ttbieen finnci) and of an unidcnliheJ 
ibmscl fly (Cocnofinontdae) 

.Micrococcus nubilis Migula (Coccus 
B, Foutin, Bakt Untersueh. %on llsgel. 
Wralsch, No. 49 and 50, 18S0, see Ont. 
f. Bakt , r, 1890, 373, Migula, Syst A 
Kakt., S, 1900, CO; .1/icrocoecuJ beta CIics- 
tcr.Man. Peterm Ikict , 1901, 87.) Iso- 
lated from Iwil. Winslow and Win«low 
(foe. cit., 205) consider this to l>e n syn- 
onym of Micrococcus Candidas Colin or of 
CaffLya Ulra/jrnn Tretimn 
Microeoccus nue/ri Bore (Compt 


m 

rend. Acad. Sci,, Pans, IS2, 1896, 514.) 
From potatoes. 

Microeoccus obscoenus Kern (Arb, 
bakt. Inst. Ivarlsruhe, /, Heft 4, 1897, 
473.) From the stomach contents of a 
crow {Corcus eorone). Winslow and 
W'inslow (Joe. cil., 199) state that this 
appears to be a synonym of Micrococcus 
offcus Schrocter; while Ilucker (foe. ext., 
19) considers it a synonym of Micrococcus 
freudenreiehtt GuiIIebe.au or of .l/iero- 
coccus ureas Cohn 

Mterococeus oehraeeus Rosenthal. (In- 
aug. Diss,, Erlangen, 1S93, 22; Abst. in 
Cent f.Bakt., 15, 1891, 1021; not Micro- 
coccus oe/iraceus Hansgirg, Oesfr. Bot. 
Ztschr , ISS5, No 4 ) From the oral 
cavity Winslow and Winslow (loc. ett , 
220) consider this a synonym of Micro- 
coccus luteus MjguLa. For a description 
of this species see Bcrgcy ct nl , .Manual, 
5th ed , mo, 212. 

Mtcrococeusecbroleucus Prove. (Prove, 
Beilr z Bio) d Pfhnz , 4, Heft 3, 18S7, 
409, SlreplococcMS ochrolcueus Trevisan, 
I generi e Ic specie dcllc Battcriaccc, 
Mibn, ISS9, 31 , Planocoecus ochrolcueus 
Migub, Syst d Bakt , S, inoo, 272 ) 
From urine. Motile 

Microcofct/s odoratus Hcnrici. (Arb. 
Iiakt Inst Karlsruhe, 1, Heft 1, 1891, 
73 ) From cheese Winslow .and Wins- 
low (foe cit ,221) st.atc tLit tliis is.'ippar- 
enlly a synonym of Micrococcus eandieans 
FlOcgc. 

.Vicrococcus odorus Hcnrici [loc eit., 
72) From cheese Winslow and ins- 
low (toe cit , 221) state tliat tins 8p<'Cie‘< 
IS apparently a sjnonvni of Microeofrus 
fflnrficons riOgge 

IficroeocciM olenrun l)t-Toni and 
Treviran {Microeoccus unnar Jlarus 
olcoriurPayen, Jour d fonivaias Mfilie , 
No 11, 1889, IDS, PeToni .and Trc^i«an, 
in Faceardo, Sjllogc runronim, 8, 1889, 
1077.) From urine Ilucker (loc ett., 
12) considers this species a synonym of 
Mtcrocofcus aurtus Zopf 

Wirrococcuiofcnr Hcnrici ( \rli. Inkt 
Inst. Karbriihe, /, Heft J, 189|, V7.) 
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From Swiss cheese. Winslow and Wins- 
low (ioc. cil., 216) consider this a syn- 
onym of .1/jcrococcw5 fiavus Tre^^6an. 

Micrococcus opalescens DeToni and 
Trev’isan. Ol/icrococcwa albus II, Mag- 
giora, Giorn. Soc. Ital. d’lgicne, IJ, 18S9, 
351 ; DeToni and Trevisan, in Saccardo, 
Sylloge Fungorum, 8, 1889, 1078.) 

Mtcrococcus orbicularis Chester. (*Vi- 
crococcus orbicularts fiavus Kavcnel, 
hlern. Nat. Acad. Sci.,8, 1S9G,8 ; Chester, 
Man Doterm. Bact., 1901, 101.) From 
soil Winslow and Winslow (foe. cil., 
210) consider this a synonym of Micro- 
coccus flavus Trevisan; while Ilucker 
(foe. , 10) regards it as a synonym of 
Micrococcus conglomeraliis Migula. 

Micrococcus orbteulatus Wright. 
(Mem. Nat. Acad Sci., 7, 1895, 432.) 
From SchuyllJll River water. Winslow 
and Wjnslon (loc al , 220) consider this 
a synonym of Micrococcus lutcus Cohn. 

Micrococcus ovalis Kern. (Arb. bakt. 
Inst. Karlsruhe, I, Heft 4, 1897, 500; 
not .1/icrococcns ovalis Escherich, Die 
Darmbakterien dcs Sauglings, Stuttgart, 
1880, 90 ) From the stomach contents 
of the rock dove (Columba Itpta). 
Hucker (loc. ctl , 9) regards this as a 
synonj’m of Micrococcus fiavus Trevisan. 

Micrococcus pollens Ilenrici. (Arb. 
bakt Inst. Ivarlsruhe, /, Heft I, 1894, 
Gl.) From cheese. Winslow and Wins- 
low {loc Cil , 205) consider this a syn- 
onym of Micrococcus candidus Cohn or of 
Gafikya telragena Trevisan. 

Micrococcus palUdus Ilenrici Hoc 
cil., 02) From cheese Hucker Hoc. 
cit., 7) regards this species as identical 
with cither .l/icrococcus luteus Cohn or 
3/icrococcus vartans Migula. 

Micrococcus pannosus Ifem. (Arb. 
bakt. Inst. I\arlsruhc, 1, Heft 4, 1897, 
466.) From the stomach contents of the 
rock dove (Cofumlio Uvia) and the in- 
testine of another dove {Columba oenas). 
Winslow and Winslow (loc cit., 224) 
state that this is apparently a synon3TD 
of Micrococcus candteans FlQgge. 

Micrococcus parafiinae SShngcn. 


(Cent. f. Bakt., II Abt , S7, 1913, 595.) 
From garden earth. 

Mtcrococcus parotitidis Korentschen- 
sky. (Cent. f. Bakt., I Abt., Orig, 4{, 
1907, 402.) Isolated from cases of paro- 
titis epidcmica. 

Micrococcus parvus (Miller) Trci.'isan 
{Jodococcus parvus Miller, Deutsche 
mod. Wchnschr., No, 30, ISSS; Trevisan, 
I gencri c le specie delfe Battenacee, 
Mikin, 1889 , 33 ) 

Micrococcus parvus Migula. (No 14, 
Ixrmbke, Arch, f. Hyg., £6, 1S96, 309; 
Migula, Syst. d. Bakt., 2, 1900, 200) 
From feces. Winslow and ^Vinslow {loc 
cit., 224) state that this species is appar- 
ently a synonym of Micrococcus eanh- 
cans Flugge. 

il/icrecoccws pasleuri Trevisan. (Mi- 
crobe pyogene de I’cau do Seine, Pasteur, 
1877; Trevisan, I generi c le specie delle 
Battcriaccc, Milan, 18S9, 34; not .Vi'cro* 
coccus pasleuri Sternberg, Trans. Pathol 
Soc. of Philadelphia, IS, I8S5, 162.) 
From water. 

Mtcrococcus pellitcidua Kern. (Arb- 
bakt. Inst. Karlsruhe, I, Heft 4, 1897, 
463; not Micrococcus ptllucidus Eoze, 
Compt. rend. Acad. Sci., Paris, lH, 
1896, 1012. ) From the intestine of a spar- 
row (Passermontanus). Hucker (loc.cth, 
23) regards this as a 8ynon)mi of ilicto- 
coccus candidus Cohn or of Micrococcus 
epidermidis Hucker. 

,l/icrococc«s pemphigi Migula. (Dipla- 
coccus des Pemphigus aculus, Dcnmc, 
Verhandl. d. Kongr. f- innere Med., 
Wiesbaden, 18S6, 336; Diplococcus pm- 
phigi acuti Lehmann and Neutnann, 
Bakt. Diag., I Aufl., «, JS06, 173;Migtila, 
Syst <1 Bakt., S, 1000. V and 191; Utcro- 
COCCUS dcmmei Chester, Man Detc^ 
Bact,, 1901, 74.) Isolated from bullae 
in a case of pemphigus acutus. 

il/icfococcws pemphigiconlagxosi Caste 
lani and Chalmers. {Micrococcus pm 
phigi contagiosa Clegg and Wherrj*, Joun 
Inf. Dis, S, 1906, 171; Castellani and 
Chalmers, Man. Trop. Med., 3rd e > 
1919,931.) From bullae ina case of peni* 
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pliigus coiitngiosa. This may be a 
Byiionyra ol Mieroeoccus pempht^tncona- 
torum, ace below. 

Micrococcus ptinphtguiconalorut/t Caa 
tcllani ami Cbalmcra. (.l/icrococcm 
pcmphigi nconatorun .\lmquist, Ztaclir 
f. jO, ISOl, •SfophylMOfCW* 

pcniphigl nronnlontm Ixibnxaiin and Ncu 
nunii, BaKl. l)nK., 1 Aufl , S, 1S%, IW. 
Castclhni ami Clnlmcrs, Man Tn>l» 
Med , 3rd ed., 1919, 011 ) lound m 
bnlKc in n ca«e ol i>ompli»g»ia nwinalonxm 
TliU may be .Vtcrocoeens nioi/ij, acroril- 
ing to Caatoll.ini and Chnlnicra (loe cil ) 
I'alli (.Tour. Inf. Dib ,10, 1917,97) identi- 
fies this and the previous organism as 
Mwtocqccm* p’jogtTvcs v.w Qurrus Zop( 
Vicrncoccuj peredreus Hcrgcy cl al 
(Manual, ht cd., 1921, fi 1 ) From air 
and n.iter. Kiickcr (loc eit , 10 ) eon- 
aiders this a synonym of .Micrococcus 
con jfoinerof ui Mignla. For a dcscriplioii 
of tins flpecics, SCO llergcy cl al , M.imial. 
5lh eJ„ 1939, SIS. 

.Vierceoccui pcrda-iii Uergoy ct al 
(Manmal, Ist cd.. 1931, 02 > From air 
and water. Ilucker (foe. cd , IS) re- 
gards this as a synonym of 3/icrococcMS 
aureus Zopf. For a description of this 
species, see Bcrgcy et al , ^t.anlual, 5th 
cd , 1939, 217. 

Micrococcus pcrsicus Kern (Afb 
baht. Inst, Karlsruhe, I, licit 1, IS97, 
199 ) From the intestine of a dos'C (Co- 
Iiimba oenos). Iluckcr (foe eit , 25) 
states th.at this may be identical with 
Micrococcus roscus Flugge. 

Micrococcus pctcchinlisTrevisan (M»- 
crococco del dermotifo, n.ircggi, 18SC, 
Trevisan, I gencri o Ic specie dclle B-it- 
tcnacce, Milan, 18S9, 33 ) 

.Iftcrococciis pcltlus Trevis. 111 . (Mi- 
crococcus dcr Pyacmio bci Kantnchea, 
Koch, tlber d. Aetiolog. d Wundmfcc- 
tionskr , Irfipzig, 1878 ; Microcoeeus ptfae- 
miae euniculorum Schrocter, in Cohn, 
Kryptogam. Flora v. Schlesicn, 5, 1, 
1886, 148, Trevisan, I generi e le specie 
delle B.itteriacco, Milan, 1889, 33;iViero- 


coccus euniculorum Migula, Syst. d. 
Baht., !, 1900, 102 ) From rabbits. 

•Vicrococcws pelroUi Ucnault. (Compt. 

— I 1^.1 c-' ii-.-, . 315 .) 

■ • • . . lotcd 

from Chittenden, U. S. Dept. Agr., 
Farmers* Bull No 1101,1926,0 ) From 
larvae of the cabbage butterily (/'icns 
ropae). 

Microcoeeus piLoicskyi Bergcy ct al. 
(Culture No. 22, Uanvnik-l’ikowsky, 
Cent. f. Bakt , II Abt , 70, 1927, 373; 
Bergey ctnl., Manual, 3rd cd , 1930, 78.) 
From aea water. For a description of 
this species, see Bcrgey ct al , Manual, 

StUed., 1030,212. 

t/icrococcus pihformis Weiss. (Arb. 
bakt Inst. Ivarlsruhc, S, Heft 3, 1902, 
191 ) From a bean infusion. Iluckcr 
(foe cif-, 7) considers this a synonym of 
l/icroco«ws fidcus Colm or of Microeoe- 
CMSiarians Migiila 

Microcoeeus pillonensis Gray and 
Thornton. (Cent f Bakt , II Abt , 75, 
1928, 81 ) From manure and soil For 
a description of this species, see Bcrgey 
et al , Manu.*!!, 5th cd , 1039, S39 

.Microcoeeus piluitoporus (llohl) Bu* 
clianan and Hammer. (Karphoeoecus 
(CorpAoceccus) piluxtoparus Ilohl, Jahrb. 
d Schwei*, SI, 1906, 439, Dtplococcus 
pijfosHS Sato, Cent f. Bakt , II Abt., 
i9, 1907, 27; Buchanan and Hammer, 
lowTi Agr. E-cp Stn. Res. Bull 22, 1915, 
285 ) From slimy milk and from straw. 
Iluckcr (foe ed , 23} states that this 
species is probably identical with . 1 /«cro- 
eoecuscandidits Colm or with Micrococcus 
eptdermtdis Iluckcr. For a description 
of this species, see Bcrgey et al , Manual, 
5th cd , 1939. 243 

.Iftcrococcus pluniosus Eisenberg. 
(Braiitigam, Inaug. Diss , Leipzig, 1886, 
18; Fcdcriger Micrococcus, Adametz, 
Mittcil. d Oesterr Vcrsuchssta f Brau- 
ercl u Maizcrei, Wien, Heft 1, 18SS; 
Eisenberg, Bakt. Diag , 3 Aufl , 1891, 
58.) From feces of cattle and from 
wrater. Winslow and Winslow (fee. ctl ^ 
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220) consider this a synonym of J/fcro- 
coccws lutcus Cohn; while Huckcr (loc. 
cit., 22 and 23) regards it as probably 
identical with jl/jcrococcus candidus Cohn 
or il/tcrococcus cpzdcrmtdia lluckcr. 

il/tcrococcus polypus Migula. (Sysl. 
d. Bakt , B, 1900, 79.) From air. 
Huckcr (loc. ciL, 23) states tliat this 
species is probably identical \\ith 3/tcro- 
coccus candidus Cohn or .1/terococcM* 
cpidcrmtdis Huckcr. 

Micrococcus populi Delacroix. (Bui. 
Mens. Off. Ilcnscig Agr., Paris, 6, 190C, 
1349 and Ann. Inst. Nat. Agron., 2 Ser., 
5, 1906, 353.) Parasitic on poplar trees 
(Populus spp ). 

il/jcrococcus porcellorum Trevisan. 
(Micrococcus bci Hepatitis cnzootica 
porcellorum, Noncwitsch, Cent. f. Bakt., 
5, 18S8, 233 , Trevisan, I generi c Ic specie 
dello Battcriaccc, Milan, 1889, 33 ) From 
an infected liver. 

Micrococcus progrcdicns Schroder 
(Micrococcus dor progressiven Abscess- 
bildung bci Ivanmchcn, Kocli, Uber d 
Aetiolog. d. Wundinfcctionskronkheitcn, 
Leipzig, 1878; Schroetcr, in Cohn, Kryp- 
togaro -Flora v. Sclilcaicn, 5, I, 1886, 
148; Micrococcus hacmatosaprus Trevi- 
san, I generi e le specie dcllc Battcriaccc, 
Milan, 18S9, 33.) Frdm the blood of 
diseased rabbits. 

il/icrococcns psaltcri Buemann (Cent 
f. Bakt , I Abt., Orig , 71, 1913, 308 ) 
From the third stomach of cattle 

Micrococcus pseudocyaneus Schroetcr. 
(Kryptogam - Flora v. Schlcsicn, 5, I, 
18SG, 145 ) A synonym of Micrococcus 
cyanevs Cohn according to Migula, Syst. 
d. Bakt., 2, 1900, 188. 

il/icrococcus pseudoinjlucnzae Migula. 
(Microorganismus I, Fischcl, Ztschr. f 
Ilcilkunde, 12, 1891; Sec Cent. f. Bakt., 
5, 1891, Cll; Migula, Syst d. Bakt , 2, 
1900 , 86 ) From the blood of an influ- 
enza patient. Huckcr (loc cit., 23) 
considers this a synonym of Micrococcus 
candidus Cohn or of Micrococcus epi- 
dermtdis Hucker 

^f^croeocc^lS pnlcher Glage (Ztschr 


f. FIcisch- u. Milchhyg., 10, 1900, 146; 
not J/icrococc«« pulckerVichs, Arb. bakt. 
Irist. Karlsruhe, 2, Heft 3, 1902, IS2) 
From co.ating on surface of wurst and 
similar meat products. 

.l/icrccaccws puUiformis Kern. (Arb 
bakt. Inst, Karlsruhe, /, Heft 4, 1897, 
474.) From stomach contents of the 
yellow-hammer (Embertza cUrinella) and 
starling (Sturnus vulgaris) and from the 
intestine of the woodpecker (Pt'eus ma- 
jor). Winslow and Winslow (loc. ctl , 
109) state that this appears to be a syn- 
onym of Micrococcus albus Schroetcr; 
while Huckcr (loe. cit., 19) regards it as 
probably identical with Micrococcni 
frcudcnreichii Guillcbeau or with Micro- 
coccus ureac Colm. 

Micrococcus puneiatus Migula. (No- 
18, 1,embkc, Arch. f. Hyg., SO, IS97, 325, 
Migula, Syst. d. Bakt., 2, 1600, 213) 
From feces. Winslow and Winslow (loe 
ciL, 199) state that this species appeal* 
to be a synonym of Mteroeoecus clhu* 


Schroetcr 

Micrococcus purpurijaciens Lehraaen 
and Neumann (Micrococcus, Dwt- 
sehenko, Cent, f . Bakt., Il Abt., 

529; Lehmann and Neumann, Bakt 
Dlag , C Aufl., 2, 1920. 755.) ^ From ice 
Produces a purple pigment in allah*’® 
gelatin media. 

Jl/icrecoccus puslulalus Ilennewig- 

(Cent, f, Bnkt., 11 Abl., ss, 1922, WJ 
From the human intestine. 

Micrococcus putridus , 

(Munch mcd.Wchnscbr.,54, 1SS7, ijtVi 
From gelatin, agar, etc., containing iw- 


HicTOCoccus pygmacus Hcnnebcig (Ic*^ 
, 252) From the human intestine- 
’[icrococcus pyocyaneua Fmncisw 

DvistaValenciamadeCienciasM^ i ■ 

4, 2, Abst in Cent. f. Bakt., ’ 
r., 63, 1915, 44; not Micrococcus TV 
neus Gessard, Thesis, Paris, 

»m an acne pustule- _ j 

Itcrococcus pyosepticus (H^ricour 
;het) Solowjew (Staphylococcus Vli 
>tieus HCricourt and Bichet, Co^ 
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rciul. Acnil. Sci., Paris, 107, 18S3, 601; 
Solo^iPW, Absl. ill Cent. T Pakt , I 
Abt., 18, 1S95, CO.) Prom an abscess in 
a Jos and from dust. llcKardcdns identi- 
cal willi .1/terocofcu» ollius Schrocter 

.V icrococcMS qiiQi/r jjf iniBUj Klebs. 
{Slnphijloioccua qua'lrigtmxnua Yan»clow 
and Crnjilewski, Cent, f. Ikakt., 1 Abt , 
SS, ISOO, 1 13; see Ixjhm.ann and Neumann, 
Bakl. Ui.aR., 2 Aull , i, iSOO, 17t ) 
Closely rcbitod to .1/icrocaccns of^HS 
Schrocter. 

Mtcroeoceus i^uolernns Migula (Sic- 
bert, InauR. Di«s , WUrzburg, No. I, 
ISOl, 7; MiRuLa, Syat. d Ilakt.. t, 1000, 
92 ) \Vin«!ow and Winslow (toe cil , 
190) state tliat this appears to be a syn- 
onym of d/i'crocoecMS albu$ Sciifoctct. 

.Vicroeoccuj ror/iotu* Plujsc. (Dm 
Mikroorgatnsnien, 2 Aufl., 18S0, 170; 
^treptcjiucc'S radi'otut Crooksluank. Man 
of Ract., 3rd cd , ISOO, 230; not .1/icro- 
coccuj rodictus Kern, see below ) From 
dust and iratcr. Winslow and U'«tisl<j«’ 
(lac. cil., 199) state tluxt tliu appe-ars to 
be a synonym of .Ificroeoccm ofbus 
Schrocter; while JIucker (/ec. cit , IS) 
considers it a synonym of .Mieremc«* 
cateolj/ti'cus Evans. 

Mierpcoecua railialua Jicrn. (Kern, 
Arb. bakt. Inal. Karlsruhe, 1, IU(l 1. 
1S97, 471; Wicroceccus radtosuf Migula, 
Syat, d. Bakt., S, 1900, 114 ) From the 
stomach contents of the starling (Starnu* 
eulffaris). Winslow and Winslow (lee 
cit , 199) state Uuvl this appears to be n 
synonym of Micrococcus albus Scliroetcr 

.Micrococcus reesau Rosenthal 
(Imaug. Diss., Berlin, 1S93, 19; Abst m 
Cent f. BaU., 16, 1891, 1021.) From 
the oral cavity. Winslow and Winslow 
(foe. cit , 199) state tliat this appears to 
be a synonym of Micrococcus of6w» 
Schroetcr. 

Micrococcus reffulans Weiss. (Arb. 
bakt Inst Karlsruhe, 5,Hefe3, 1901.183.) 
From bean infusions. Huckcr (foe eil , 
7) considers this a synonym of Mterococ^ 
CU3 lufeus Cohn'oT Mjcrocoecus tartans 
Migula. 


J/icrococcMS rcsinacPMS Kern. (Arb. 
bakt, Inst. Karlsruhe, /, Heft 4, 1897, 
4S7.) From the stomach contents of the 
starling (Sfurnus cufyan's) and from the 
intestine of a sparrow (Passer montontis ) . 
Winslow and Winslow (foe. cil., 220) re- 
gard this as a synonym of .Micrococcus 
luleus Cohn. 

Mtcrococeus rAcnonut Migula. (Ncucr 
Mikroi-occus ous Rheinwassor, Burri, 
Arch. r. Hyg., 19, 1S03, 31 ; Migula, Syst. 
d. Bakt., S, 1900, 109; .Micrococcus rheni 
Chester, Man. Determ. B.act., 1001, 82; 
Afhococcui rAcnanus Winslow and Risers, 
Jo«f. Inf, Dis., S, 1900, 5(1.) From 
Rhine River w.atcr. Winslow and Wins- 
low (foe Oil., 199) state tliat thisappears 
(o be a synonym of .Micrococcus albus 
Scbroelcr; while Mucker (he. cU., 18) 
wnsiders it a synonym of iMicrocoeciis 
cnsco/yficiis Evans. 

Micrococcus rid/ryf Corbet. (Quart. 
Jour. Rubber Rcscarcli Inst., Malaya, t, 
1930,146.) From the htot of the rubber 
tree (I/Cfca hrosiliensis). For a de- 
scription of this species, see Bcrgcy ot 
ft) , Manual, 3th ed., 1939, 211. 

.Micrococcus rosaceus FranUand and 
Frankland. (Trans. Roy Society, 
Ixindon, J78, D, IBS, 209; RAodococcus 
rosaceus Holland, Jour. Bad , 6, 1920, 
225 ) From air Huckcr (foe eft., 25) 
states that this species may be identical 
with Micrococcus roseus FlQgge. For a 
description of this species, see Bergey 
cl nb, Manual, 5th cd , 1939, 252 

.Micrococcus rosaceus loctis Conn. 
(Stores Agr. Exp. Sta 12th Ann Rept., 
1900, 31; Micrococcus Joctis rosaceus 
Conn, Ealea and Stocking, Storrs Agr. 
Exp SU. Rept. for 1006, lOS.) From 
milk. 

Mtcrococeus roscirfus Miguta. (Slicro- 
coccua No I, Adametz, Landwirtsch. 
Jahrh., 18, 18S9, 238; Migula, Syst. d. 
Bakt , S, 1900, 68 ) From Emmcnthal 
cheese. Winslow and Winslow (toe. cit., 
224) state that this is apparently a 
8 ynon 3 miof Microceccus candicans FlUgge . 

MtWcoccus roseo-persicinus Migula. 
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(Rote Kokkcn von Van Ermcngcm, 
Schneider, Arb. bakt. Inst. Karlsruhe, 
1, Heft 2, 1894, 216; Migula, Syst. d. 
Bakt., 2, 1900, 184 ) 
i5/icrt»coccu5 rosetlaceus Zimroermann. 
(Bakt. unserer Trink- u. Nutzwisser, 
Chemnitz, I Reihe, 1890, 72.) From 
water. Winslow and Winslow (foe. cit., 
224) state that this is apparently a 
synonym of Micrococcus candteans 
Fltiggc. 

il/icrococcws Toseus Maggiora (Giom. 
Soc. Ital. d’lgicnc, II, 1S80, 356; not 
il/icrococcn5 rosews Flugge, Die Mikro* 
organismen, 2 Aufl., 188G, 183; not ^ft- 
erococcus rosevs Gruber, Cent. f. B.akt., 
II Abt., S2, 1909,408 ) 

Micrococcus rutcKus Migula. (Syst. d. 
Bakt , 2, 1900, 109 ) Source not given. 
Huckcr (loc. ctl , 27) regards this as 
identical with ^IficrococcHS einnabarcus 
Flugge. 

Micrococcus rubcscens Migula. (No. 
20, Lombkc, Arch, f Hyg , 2G, 1896, 312; 
Migula, Syst d Bakt , 2, 1900, 203; 
not il/jcrococcws rubcscens Chester, see 
Micrococcus subroseus below ) From 
feces. Hucker (loc ciL, 27) regards this 
species as identical with .Ificrococcns 
ctnnabareus Flugge. 

Micrococcus rubtdus laetts Conn 
(Conn, Storrs Agr E\p Sta 12lh Ann. 
Rept., 1900 , 34, jl/fcrococcws lactis rubt- 
dus Conn, Esten and Stocking, Storrs 
Agr. Exp Sta 18th Ann Rept., 1907, 
117.) From milk. Resembles .lltcro- 
eoccus ctnnabareus Flugge Iluckcr (loc. 
cil., 25) thinks this species may be iden- 
tical vith il/icrococcus roseus Flu^c. 

Micrococcus rubigenosus Korn. (Arb. 
bakt. Inst. Karlsruhe, 1, Heft 4, 1897, 
492.) From the stomach contents of a 
dove {Columba ocnas). Huckcr (foe. 
at., 25) .itates that this species may be 
identical ^'itb Mtcrococcus roseus Flugge. 

Microcoefus rubiginosus Passer, and 
Beltr. (Fu’ ig Sicil., 18—, no 35, quoted 
from DeTloni and Trevisan, in Saccardo, 
Syllogc Fuingorum, 8, 18S9, 1082 ) 
^^tcrocoea 'us rugatus Migula (.Ificro- 


coccus endocarditidis rugalus Weichsel- 
baum, Beitr. z. path. Anat. u. r. aligm. 
Pathol., 4, 1S89, 164; Migula, Syst. d 
Bakt., 2, 1900, 190; Micrococcus endo- 
carditis Chester, Man. Doterm. Bact, 
1901, 74.) From ulcerative endocarditis. 
Winslow and Winslow ([oc. ctt., 205} con- 
sider this a synonym of Micrococcus can- 
didus Cohn or of Gaffkya tclragena Tre- 
visan; while Huckcr (Joe. cU., 15) regards 
it as a synonym of Jl/tcrccoccws albus 
Schroctcr. 

Mtcrococcus rugosus Chester. (No. 2, 
Conn, Storrs Agr. Exp. Sta. 6th Ann 
Kept., 1894, 50; Chester, Man. Determ. 
Bact., 1901, 101.) From milk and 
ripened cream. Winslow and Winslotr 
(he. cit., 216) consider this a synonym of 
Mtcrococcus Jiavus Trevisan. 

Micrococcus rumxnanlium Ilennebcrg. 
(Cent. I. Bakt., 11 Abt., W, 1922, 252) 


From the human intestine. 

Micrococcus rushmorciBrotin. (Amer. 
Museum Novit., No. 251, 1937, 4.) Iso- 
lated from a fly (Lucilia sertcala) tibifh 
nas infected with Bacillvs lul:ae. 

Mtcrococcus saccalus Migula. (ilfif™’ 
coccus albus liquefaciens von Bcsseii 
Beitr. r. p.ath. Anat., 6, 1889. 46; !!/««• 
coccus liquefaciens albus, sec Cent. • 
Bakt, 7, 1890, 152; Migula, Syst. o 
Bakt., 2, 1900, 117; Micrococcus 
facicns Chester, Man. Determ Bact , 
1901, 78; not Micrococcus liguejaci^^ 
Holland, Jour. Bact., S, 1920, 221, i 
crococcus alvt Chester, loc. cil.,81.) w® 
the nasal mucous membrane. Vms o 
and Winslow (foe. cit., 199) state that 
this is apparently a synonym of e icr 
coccus albus Schrocter; while I , 
(loc.cit , 19) regards it as probably ulcBW- 

calwith.Utcrococcus/rcMdenrcichuGui!- 

bcau or with Micrococcus ureas o 
For 0 description of this 
Bergcy et nl., Manual, 5th ed., 193 , 

A/fcrococcus salivalis septicvs, 
from Wigura, see Cent. f. Bakt., ' 
17, 1895, 899. From ula. 

Mtcrococcus sarcihoides . 'f .,, 
(Syst. d Bakt., 2, 1900, ICS.) 
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(loc. ci{., 27) considers this identical xvith 
SticTococcuB cinnabarcus Flugge. 

Micrococcus scartosus Migula. (Sie- 
bert, Inaug Diss., Wurzburg, No. II, 
1894, 9; Migula, Syst. d. Bakt., S, 1900, 
91.) From a liairbrush. Wjnslow and 
Winslow (loe. eil., 199) state tliat this 
appears to be a synonym of ^ficrocoecus 
albus Schrooter. 

il/tcrococcus scarlalinoaxis Trevisan. 
(Trevisan, Batteri italiani, 1879, 19, 
Streptococcus rubiginosus Edington, Bnt. 
Med. Jour, 1, 18S7, 1265, Perronctloa 
scarlatinosa Trevisan, I generi e le 
specie dcllc Battcriaccc, Milan, 1889, 
29 ) From a scarlet fever patient. 

J/tcrococcus searlaiinus Migula 

(Syst. d. Bakt., 8, 1900, 173 ) From 
feces 

Micrococcus selenicus Brenner 

(Jahrb f.uiasensch. Botan ,57,1916,85, 
Abst in Cent. f. Bakt., 11 Abt , 4S. 1918. 
431 ) From mud. 

Micrococeiis sensibtlts Zeitnon 

(Cent f. Bakt , I Abt., Ong., 77, 1915, 
21C.) From dust Hucker (loc- cit , 19) 
considers this a synonym of Micrococcus 
/reudenreichii Guillobeau or of Mtcrocoe- 
eus ureae Cohn. For a description of 
this species, see Bergcy et nl , Manual, 
5th ed , 1939 , 248. 

Micrococcus septtcus (Klebs) Cohn 
(Microsparon seplieurn Klebs, Dm Ur- 
sacliendcrinfecti6sen Wundkrankhcitcn, 
1871, and Zur path Anat. d Schuss- 
wunden, 1872; Cohn, Beitr z Biol, d 
Pfianzen, I, Heft 2, 1872, 164.) From 
pus 

.1/icrococcws serophtlus Costa. 
(Compt. rend. Soe. DioL, Pans, 8S, 1920, 
931 ) From acute articular rheumatism 
Micrococcus serralus Migula (No. 
15, Lcmbkc, Arch f. Hyg , S6, 1890, 309; 
Migula, Syst d. Bakt , S, 1900, 200.) 
From feces Winslow and Winslow {loc 
cit , 205) regard this as a synonym of 
.1/icrococcus candtdus Cohn or of Gaffkya 
tetragena Trevisan. 

Micrococcus siafoscpticus Trevisan. 
(Coccus sativarius septieus Biondi, Ztschr 


Hyg., S, 1SS7, 195; Coccus seplicus 
Biondi, ibid., 220; Trevisan, I gcncri e 
Je specie dellc Batteriacee, Milan, 1889, 
33; Micrococcus salhartus Migula, Syst. 
d. Bakt., S, 1900, 65; il/icrococcus sali- 
tartus-sepltcus Chester, Man. Determ.. 
Bact., 1901, 87.) From human saliva. 
Winslow and Winslow (loc. cit., 205) con- 
sider this a synonym of Micrococcus can- 
didus Cohn or of GaffKtja tetragena Tre- 
visan. 

Micrococcus siccus Migula. (Micro- 
coccus No. V, Adametz, Landnirtsch. 
Jahrb., 18, 1889, 241; Migula, Syst. d. 
Bakt., f, 1900, 124.) From Emmenthal 
cheese. Winslow and Winslow (loc. eil , 
185) state that this is probably a synonym 
of jl/icrococci/8 auranliacus Cohn; while 
Iluckcr (loc, cil., 7) considers it a syn- 
onym of Micrococcus luteus Cohn or of 
Micrococcus larians Migula. 

Micrococcus simtlis Dyar. (Ann. N. 

Y Acad Sci., 8, 1895, 347.) From dust. 
Winslow and Winslow (he ett , 205) re- 
gard this as a synonym of Jl/icrococcu$ 
Candidas Cohn or of Gajfhya tetragena 
Trevisan. 

Micrococcus simple® Wright. (Mem. 
Nat. Acad. Sci , 7, 1895, 432.) From 
Schuylkill Tlivor water Winslow and 
Winslow (fee cit., 199) state that this 
appears to bo a synonym of Micrococcus 
<i/6u* Schrocter. 

Micrococcus simulans DeTonl and 
Trevisan. (Micrococcus citreus II, Mag- 
gtora, Ciorn Soc Ital. d’lgione, tl, 1889, 
354; DcToni and Trevisan, in Saccardo, 
Syllogc Fungorum, 8, 1889, 1079.) 

Micrococcus sordidus Schroeter 
(Schrocter in Cohn, Kryptogam -Flora 

V Schicsicn, S, 1, 1SS6, 145 ) Winslow 
and Winslow (loc. cil , 224) state that 
this is apparently a synonym of Micrococ- 
cus candicans Flugge. 

Micrococcus sphaeroides Gray and 
Thornton. (Cent, f Bakt , II Abt., 73, 
1928, 74 ) From manure and soil For 
a description of this species, see Be^ey 
ct al.. Manual, 5th ed , 1939, 239. 

Mtcrococeus slapkylopkagus Serbinov. 
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(La Defense des Plantes, Leningrad, S, 
1926, 556 ; sec Rev. Appl. Mj'col., S, 1026, 
650 ) Considered pathogenic on grape- 
vines. 

Micrococcus sicllatus (Lustig) Frank- 
land and Frankland. (Stern-Coccus, 
RIaschek, Jahresber. d. Kom.- Oberreal- 
scbule, Leitmeritz, No. 10, 18S7, 62; 
Coccus stcllatus Lustig, Diag. d. Bakt. d. 
Wassers, 2 Aufl., 1893, 40; Frankland and 
Frankland, Micro-organisms in Water, 
1891, 503 ) From water Winsolw and 
Winslow {loc ett , 220) regard this ns n 
synonym of Micrococcus lulcus Cohn. 

Micrococcus sirobtUforviis Rlignla. 
(No. 23, Lcmbke, Arch f. Hjg., S6, 1896, 
315; Migula, Syst. d. Bakt., 5, 1900, 203.) 
From feces Winslo" an<l Winslow (loc. 
etl , 220) regard this as a synonym of 
Micrococcus luteus C)ohn. 

Micrococcus svbcandicans Lavanchy. 
(Univ. Genfive, Inst. bot. Prof. Chodat, 
S6r 8, Fasc 12, 1914, CS, Abst m Cent, 
f. Bakt , II Abt , 47, 1917. 611.) From 
water of Lake Genova. 

Micrococcus svbcanus Migula. (No 
17, Lembkc, Arch, f Ilyg., £$, 1896,311; 
Migula, Syst d. Bakt., S, 1900, 202 ) 
From feces Winslow and Winslow (loc. 
ett , 224) state that this is apparently a 
synonym of .1/jcrococcws candteans 
Fluggo. 

Micrococcus sulcarncus Migula (Mi- 
crococcus carnicoior Kern, Arb bakt 
Inst. Karlsruhe, /, Heft 4, 1897, 495; not 
Mtcrococcxis carntcolor Fmnkland and 
Frankland, Micro-organisms in water, 
1894, 503; Migula, Syst d. Bakt, S, 
1900, 181 . ) From the intestines of doves 
(Colimba Itvia and Columba ocnos). 
Hucker (loc. at., 26) states that this may 
be identical with Micrococcus rosevs 
FJugge. 

Micrococcus subcilreus Migula. 
(Citronengelber Micrococcus, Keck, 
Ueber das Verhalten der Baktericn im 
Grundwasscr, Dorpat Dissertation, 1800, 
60; Migula, Syst. d. Bakt , S, 1900, 147.) 
From air and water Winslow and Wins- 
low (loc. ett., 216) consider this a S3m* 


onym of Micrococcus Jlavus Trevisaa. 
For a description of this species, see 
Bergey ct ah. Manual, Sth ed., 1939, 249. 

Micrococcus subcretaceus Migula 
(Ivreidewcisservcrflussigcnder Micrococ. 
CVS, Keck, Inaug. Diss., Dorpat, 1S90, 
04; Migula, Syst. d. Bakt., S, 1900, 107.) 
Winslow and Winslow (loc. cil , 199) 
state that this species appears to be a 
synonym of Micrococcus albus Sebroeter. 

Micrococcus svbjiavescens Bergey et al 
(Rfanual, 1st cd., 1923, 61.) From dust 
and water. Hucker (loc. ett., 9) con- 
siders this a synonym of Mierocotas 
flavus Trevisan. For a description of 
this species, sec Bergey et al., Manual, 
Sth cd., 1939, 246. 

.Micrncocci/s suhfiavidus Migula. (.IB* 
crococcus Iclragenus sub/lavus v. Bester, 
Bcitr. z. aligm. Path. u. path. Anat., ff, 
ISS9, 347; Migula, Syst. d. Bakt., £, 1900, 
190; Micracoccns suljlavus Chester, Mao 
Delcrm. Bact., 1901, 96; not Mierocoecui 
siibflartis Flugge, Die Mikroorganlsmeni 
2 Aud., 18SC, 159.) From normal nasal 
mucus. Winslow and Winslow (loc. ett 
184) state that this is apparently a sjn 
onym of Micrococcus aureus Zopf; 
Hucker (loc. cil., 7 and 21} considers it 
probably identical with ^Mi'croeoccus lu- 
Uus Colin, .Micrococcus tarions Migub. 
or Gaffkya Ictragcna Trevisan. 

Micrococcus sub/lavus Flugge. (Gclb* 
wcisser Diplococcus, Bumm, Die Mikro- 
org d gonorrh. Schlcimhautcrkr., 1 

Aufl., 1885 and 2 Aufl., 1887, 20; Flugg. 
Die Mikroorganismen, 2 Aufl., 18S6, 15 , 
Neisseria sub/lava Trevisan, I 
Ic specie delle Battcriaceo, Milan, 1 > 

32; Diplococcus sub/lavus Eisenberp. 
Bakt. Diag., 3 Aufl., 1891, 307; 
Micrococcus suh/lavus Chester, Man. Uo 
tena. Bact., 1901, 96.) From gonorrhea! 
pus. Winslow and Winslow (loc. ' 
216) consider this a synonym of it >• 
crococcus /lavus Trevisan. For a desenp 
tion of this species, see Bergey ct « . 
Manual, Sth cd., 1939, 2JS. 

Micrococcus sub/uscus 
(Cent- f. Bakt., I Abt., £9, 1901, SSi-j 
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From dust. Simihr to M icrococcvs fvs- 
cus Adametz. 

jt/tcrococctiS siibgiU'us Migula (3/*- 
crococcus gifi'us Hentvci, Arb. a bakt. 
Inst Karlsruhe, I, Heft 1, ISW, 78, not 
Wicrococcus gfli’us Losski, Inau?. D>S3 , 
Dorpat, 1893, GO, Migula, Syat d. Bakt , 
2, 1900, 132.) From cheese Win&lou 
and Winslow (loc cil., 220) regard this 
as a synonym of d/icrococcws fufras 
Cohn. 

,lftcrocoMU3 sufigranufalus Migula 
(Micrococcus eilreus {franulatus Freund, 
Inaug. Diss , Erlangen, 1893, 27, Migula, 
Sjst. d. Bakt , 2, 1900, US, A/tcrococcus 
gronulatus v Bagare^ski, Cent f Bakt , 
II Abt , 15, 1905, 7.) From the oral 
cavity. Winslow and Winslow (foc ei( , 
210) consider this a synonym of Altera- 
C0CC113 Jlavus Trovisan For a descrip- 
tion of this ppccies, see Benjey et al , 
Manual, 5th od., 1939 , 249. 

A/icrococcua sutgriscua Migula 
(Grauer Coccus, Maschek, Jahresb d 
Korn • Ohcrrcalschulo, Leitmeritz, Ko 
8, 5887, Cl, Migula, Syst d Bakt , f, 
1900, 91) From natcr Winslow and 
Winslow (foe. ci( , 199) state that this 
appears to be a synonym of ,lficrofoe<u» 
af6us Schroetcr, vihile Hucket (foe. c«t , 
19) repirihitasasynonym of .l/ierococcu* 
frtudcnrcichii Giullebeau or of Micro- 
coccus uretts Cohn. 

Alicrococciis suWacteus Migula (No 
27. 1-cmhkc, Arch f . llyg., S9, 1897, 329. 
Migula, Syst. d Bakt , S, 1900, 210 ) 
From (ecca Winslow and Wmslow (l«. 
ci(., 199) state that this appears to be a 
synonym of Micrococcus af6us Scliroctcr, 
nhilc lluckcr (ioc. cit , 19) regards it as 
a synonym of .1/icrococcns /rc«ef<nrcicA« 
Guillcbeau or of Micrococcus urtae Cohn. 

Micrococcus «t;&fifactnus Migula (No 
20, 1/:mbke, Arch. f. Hyg , tG, IS0G,317; 
Migula, S)st. d Bskt , 2, 1900, 205) 
From fcccs Ilucker (loe cit , 15) eon- 
siders this a synonym of Micrococcus of* 
bus Schroetcr. 

ilficrecoccus suhluleus Weiss (Arb. 


bakt. Inst. Karlsruhe, 2, Ileft 3, 1902, 
I9S.) From vegetable infusions 
Micrococcus submieiis Migula (Alt- 
crococcu* olbicfus Hcnrici, Arb. bakt. 
Inst. ICarlsruhe, 1, Heft 1, 1894 , 75; not 
Jlicrococcus olbWus Losski, Inaug Diss., 
Dorpat, 1893, 5S , Migula, Syst. d. Bakt , 
2, 1900, 105.) From Swiss cheese, 
tVinslowandW'inslow (foe. cit ,199) state 
that this appears to be a synonym of 
Alicrococctis albus Schroetcr. 

Aftcrococcus subochracetis Migula. 
(No. 30, Lcmbke, Arch. f. Hyg., SP, 1897, 
332. Migula. Syst. d. Bakt., 2, 1900, 215.) 
From fcccs. Wmsiow and Winslow (foe. 
cit , 210) regard this as a synonym of 
.1/icrococcus fiavus Trevisan 
iltcTococcus tubroseus Migula (A/t- 
crococcus roseu* Eiscnbcrg, Bakt. Diag., 
3 Aufl , 1S91, 408; Migula, Syst d. Bakt , 
2, 1900, 17C, .Vicri»«ctt* ruhescens Ches- 
ter, Man Determ. Bact , 1001, 105 ) 
From the sputum of an inllucnza patient 
Hueker (foe cit., 25) states tliat this may 
be idcntic.al with Micrococcus rosevs 
Flugge. 

Mtcrococcu» subterraneus Hansglrg 
(llansgirg, Oest Bot Zeitsehr , 1SS8, 
No 7-8. 8, Staphylococcus aubtcrroncus 
DcTom and Trevisan in Saccardo, 
Syllogc Fungorum, 8, 1889, 1075 ) From 
damp walls of wino cellars in Bohemia 
Micrococcus sublilis Migula. (Diplo- 
coccus, Kirchner, Ztschr f. II> g., 9, 1890, 
528, MiguK. Syst d Bakt,*, >900, 192.) 
Found in the sputum and hlood of influ- 
enza patients 

Micrococcus sr^culcnlus Hcnrici. 
(Arb. bakt Inst Karlsruhe, /, Ifcfi I, 
1834, 63 ) Fcocn Swiss chccsc. Wms- 
iow and Winslow (foe. cit., 221) state 
that this 13 apparently a synonym of 
Jficrococcus eondicans FlQgge. 

Micrococcus sulpKurcua Zimmermann 
(Bakt unscrer Trmk- u. NulzwRsscr, 
^emnitz, I Rciho, 1890, 81.) From 
water. Winslow and Winslow- (Joe fit., 
220) regard this as a synonym of .1/icro- 
eoeeus luteus Ohn. 

Jtficrococcus tuts Burrill. (Bacillus 
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iuis Dctmers, Kept. U. S. Dept. Agric. 
for 1878; Burrill, Amer. Nat., 17, 18S3, 
320.) From blood of liogs sick with 
swine plague or hog cholera. 

Micrococcus syphiliticus Sligula. (Coe* 
een, Dissc, Deutsche mod. Wchnschr., 
tS, 18S7, 8SS; iMigula, Sj'st. d. Bakt., S, 

1900, 218.) This may be synonymous 
with Micrococcus candicans FlOggc. 

il/icrococcu8 tardigradus Trevisan. 
{Micrococcus Jlavxts tariUgradus Fhigge, 
Die Mikroorganismcn, 2 Aufl., 18SG, 175; 
Trevisan, I generi c Jc specie delJe Bat- 
teriacce, Milan, 1889, 31; Micrococcus 
sulfurcus 0-taTdigradua Lehmann and 
Neumann, Bakt. Dlag , 1 Aufl., S, 1890, 
163; Micrococcus sulfureits var. tar- 
digradus Lohnis and Pillai, Cent. f. 
Bakt., II Abt., tO, 1907, 92.) From air; 
also found in water Winslow and Wins* 
low {loc ctl , 220) regard this ns n 
synonym of ^l/icrococcus luteus Cohn. 

•VicrococcHs tordjor Migula {Diplo- 
coccus flavus Itqucfacieus tardus Unna 
and Tommnsoli, hlonatshcftc f. prnkt. 
Dermatol., 9, 1889, 56; Migula, Syst. d. 
Bakt , £, 1900, V and HI; ^/jcrococcifs 
epidermis Chester, Man. Determ. Bact., 

1901, 97; Diplococcus /lavus-Ugue/aciens 
Chester, itud.) From eczema. Wins- 
low and Winslow {loc. cii., 210) regard 
this as a synonym of Micrococcus /lavus 
Trevisan, whde Iluekcr {loc cil., II) 
regards it as a synonym of Micrococcus 
citrcus Migula. 

Micrococcus tardissimus (Trevisan) 
Migula. (Milchweisscr Micrococcus, 
Bumm, Mikroorg. d. gonorrh. Schlcira* 
hauterkr., 1 Aufl., 1885; Diplococcus 
albicans tardissimus Flu;^c, Dio Mikro- 
organismen, 2 Aufl , 1880, 183; Neissma 
lardtsstma Trevisan, I generi e le specie 
delle Battcnacco, Milan, 1889, 32; Micro- 
coccus albicans tardissimus Sternberg, 
Man. of Bact., 1893, 882; Migula, Syst. 
d Bakt., 2, 1900, 49 ) Pound in vaginal 
secretions Winslow and Winslow {loc. 
cil., 205) regard this as a synonym of 
Micrococcus candidus Cohn or of Gaffhya 
telragena Trevisan; while Hucker {loc. 


ciL, 7) considers it a synonym of Micro- 
coccus luteus Cohn or Micrococcus carians 

Migula. 

jVicrecoccws tardus Migula. {Dtph- 
coccus albicans tardus Unna and Tom- 
nxisoli, Monatshefto f. prakt. Dermatol., 
9, No. 2, I8S9, 49; Micrococcus a/4i'conj 
tardus Sternberg, hhin. of Bact., 1893, 
8S2; Migula, Syst. d. Bakt., 5, 1900, 50; 
Micrococcus eczcmac Chester, Man. Dc- 
term. Bact., 1901, 80). From eczema. 
Winslow and Winslow' {loc. cit , 216 and 
221) regard tliis as a synonym of Micro- 
coccus Jlavus Trevisan or of il/ieroroccus 
candteans Flliggc. 

Micrococcus tcnacatis Chester. (No 
43, Conn, Storrs Agr. Exp. Sta. 7th Ann. 
Kept., 1895, 7S; Clicstcr, Man. Determ 
B.act., 1901, SS.) From milk from Uni- 
giwy. Winsloa- and Winslow {loe. ext., 
220) 8t.alc that this is apparently a syn- 
onym of Micrococcus candteans FlOgge 

Micrococcus tener Weiss. (Arb. bakt. 
Inst. Ivarlsruho, S, Ileft 3, 1902, 200) 
Prom a vegetable infusion. 

Micrococcus tenuissimus Migula. (‘IB* 
croeoccus cumulatus tenuis v. Desser, 
Beilr. z. path. Anat . , 18S9, 347 ; Migula, 
Syst. d. Bakt., S, 1900 , 55; il/fcfow«w 
cumulatus Chester, Man. Determ. Bad , 
1901, 87.) Prcrjuently found in human 
n.'tsal mucus. Winslow and Winsloir 
{he. cit., 205) regard this ns a sj'nonym 
of Micrococcus candidus Cohn or of 
Gaffkya ielragenn Trevisan. 

Micrococcus tetragenus aurevs Boutron- 
(TMsc, Paris, 1803; Abst, in Cent. I- 
Bakt,, le, 1894, 971.) Hucker (iK.c't, 
21 ) regards this as a synonym of 
tetragena Trevisan. 

Micrococcus ttlragenus concenlrieus 
Schenk. (Allg. Wien. med. Zeitung, ISO-- 
81 and 92; Abst. in Cent. f. Bakt., IL 
1893, 720.) From feces, hlotile. 

Micrococcus tetragenus-pallidus Ches- 
ter. {Micrococcus tetragenus polhd«ii 
Dyar, Ann. N. Y. Acad. Sci., 8, 1895, Sab 
Chester, Man. Determ. Bact , 1901, 93 / 
From dust. Probably a variety of Mx- 
crococcus fersoliZis Chester, see bclotr. 


FAMILY MICROCOCCACEAE 


279 


Micrococcus telragenus-vividus Ches- 
ter. (Micrococcus tetrageniis vitndus 
Dyar.Ann.N.Y Ac.id. Sci , 8, 1895,351, 
Chester, Man. Dcterm. Bact , 1901, 102 ) 
From dust. Probably a \ariety of Micro- 
coccus versatihs Chester, see below 
,1/jcrococct/5 felras Ilcnrici (Arb. 
Kaht. Inst. Ivarlsruhe, 1, Heft 1, 1894, 
CO, Pediococcus tdras Pribram, Klassi- 
fikation dcr Schiiomyceten, 1933, 46 ) 
From cheese. Winslow and Winslow 
(loc. cil., 224) state that this species is 
apparently the 8.amc as Micrococcus 
candicans Flugge. 

Micrococcus ihermophilus Ifansgtrg 
(Ocstr. Bot. Ztschr , No. 3, 18S8, 5 ) 
From hot springs. 

Micrococcus loxicalus Burnll (Amcr- 
Nat., n, 1883, 319 ) From poison ivy 
and other plants in the genus Rhus 
iVicrococcus trac^omahJ Mtgula 
(Trachomococcus, Sattlcr, in Zchendcr. 
Klin. Monatsbl , ISSl, Trachomococcus, 
Michel, Arch. f. Augenheilk , lO, 18S6; 
A'ei'sseri'tt mieheli Trevisan, I generi e 
Ic specie dollc Batteriacce, Milan, 1889, 
32; see Baumgarten, Lchrb d path 
MjKol., /, 1890, 421; MiffuLa. S>et d 
Bakt., t, 1000, 07 ) Winslow and Wins 
low {/oc. ct7 , 205) consider this to l>c a 
synonjm of .Ificroeocct/s candidus Cohn 
or of GaJfktja Utragena Trevisan 
Micrococcus tribubjrus Stark and 
Scheib. (Jour. Dairy Sci , 13, 1930. 2)0 ) 
From butter. 

.Uicrpfoccus <ri/(ci I’rillieils (Mala- 
dies dcs plantrs ngricoles, I, 1S95, 7, not 
Micrococcus irtliei Kock, Morcitshcftc f 
Ijindwirtscluft, 1909, 2)7, <•|Uot^<l from 
Ixjhmnnn and Ncum.ann, Bakt I>WK , 
5 Aufl., f , 1912, 05.1 ) Considen-il patho- 
genic on wheat. 

Micrococcus tubcTculosus Migwla 
(No. 23. r^mbke. Arch f. n>T; . S3, 1897, 
325;MiK,ih.8j(,t.,l Bakt ,f, 1900,214 ) 
From feres Winslow and Winshm (loc. 
fit., 221) st.ntr that this is nppnrrntly n 
sjiKjnymof .Virroroeri'Sfrtrif/ieonJ Ilftcp*. 


J/tcrtfcoccus tgphoideus Migula. (Coc- 
cus A, Foutin, Bakt. Untersuch v. ILagcl, 
W'ratsch, 1SS9, No 49 and 50; see Cent. 
t. Bakt , 7, 1890, 373; Migula, Syst. d. 
Bakt, 2 1900, 94; Micrococcus alpha 
Chester, Man Determ. Bact., 1901, 93 ) 
From hail. Winslow and Winslow (foe. 
ci(., 199) state (Ii.at this appears to be a 
synonym of Micrococcus albus Schrocter; 
while Ilucker (foe eil , 25) states th.it it 
nwy be idontic.al with .Micrococcus roseits 
FlOgge 

.1/icrofOfci/J wfccris tie Luca (Caz- 
setla degli Ospitali, ISSC, Abst. in Cent. 
f B.ikt , /, 1SS7, 333; Micrococcus uleens 
mollis dc Luca, ibid ) From the secre- 
tion of a venereal ulcer. 

.l/icrocofcui ulmi Brttssoff (Cent, f. 
B.ikt , n Abt , 6S, 1925, 201.) Isolated 
from disotised elm trees. 

Micrococcus iimltltealus Weiss (Arb. 
bakt Inst. ICarlsruhe, £, Ilcft 3, 1902, 
18C ) From a bean infusion ilucker 
(foe fit , 12) considers tliis a synonym of 
.l/ierococcMS aureus Zopf 
Mieroeoeeus ureac Miguli (Torulc 
nmmoniac.ilc, I*astcuf, Ann do Chim. 
ot do Phys , 3 Bi'r , $4, 1S02, 52; van 
Ticghem, Comp rend Ac.id. Sol , I'an's, 
6$. 1801 210, Torutn urcae Ix^a, Jour, of 
Pli.rsiol , U, 1890, 220; Migul.i, in Ifnglcr 
nnti Prantl, Die nitOrl. Pfl.inrrnfam , 
/, la. 1895, 17 ) From urine May not 
be the same as t/ierococcus wrenc Cohn. 

.VicrorofCMs urinaf6ua Dc Toni and 
Trc%i«.in (Vicroroccuj albus urinac 
Doyen. Jour d ronn.iiss mf-dic , No 
14, 1889, lOS, De Toni and Trcvimii, in 
Saccartio, S^llogc riingorum, 5, 1889, 
1070 ) From urine. Ilucker (for. cil , 
15) <tm«iders Ihisn 8>nonym<if Mierneoe- 
fus albus Fchnwier 

.UirrororriM uruguae Chesler. (No. 
40, Conn, Storn* .\cr. Fxp. Sla. 7th .\nn. 
llept , 1895, 7S, Che«ter, M.m Determ. 
Ikiet , 1901, 100 ) From milk from 
1'nigu.ny. Win'lon nn'l Wm«I*)w (loc, 
nt , 216) mnrd tJus m a sjnon^ni of 
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Micrococcus flavus Trcvisan; wlule 
Hucker (Joe. cxl., 10) regards it as a 
eynonym of il/icrococcws conglomcTalus 
Migula. 

il/icrococcws utriculosus Migula. (No. 
20, Lcmbke, Arch. f. Ilyg., 29, 1897, 327; 
Migula, Syst d. Bakt., 3, 1900, 199.) 
From feces Winslow and Winslow (foe. 
cil., 199) state that this appears to be a 
synonym of il/icrococcus albus Schroeter. 

Micrococcus varians laciis Conn. 
(Storrs Agr. Exp. Sta. 12th Ann. Ilept., 
1900, 37.) From milk, cream, dust. 
According to Weigmann (In Lafar, 
Handb. d. teehn Mykologie, 2, 1905, 
13) this is identical with Staphylococcus 
mastitis albus Hucker (foe. cit,, 11) 
regards it as a synonym of Micrococcus 
citreus Migula. 

Micrococcus variococcus Muller-Thur* 
gau and Osterwalder. (Cent, f Bakt., 
II Abt , SS, 1013, 230.) From wine. 

Micrococcus versalilts Chester (il/t- 
crococcus teiragenus febrts Jlavae Fmlay; 
Micrococcus teiragenus versaltlis Stern- 
berg, Report on etiology and prevention 
of yellow fever, Washington, 1891, 164, 
Chester, Man Determ. Bact., 1901, 102.) 
Isolated from the excrement of mosqui- 
toes which had sucked the blood of yellow 
fever patients; and from dust Winslow 
and Winslow (loc cit., 210) regard this as a 
synonym of Micrococcus fiavus Trevisan. 

Micrococcus versicolor Flugge. (Die 
Mikroorganismen, 2 Aufl., 1856, 177.) 
From dust Winslow and Winslow (loc. 
cit., 220) consider this a synonym of 
Micrococcus luteus Cohn. 

Micrococcus cesicae Heim. (Lehrb. 
d. Bakt , 2 Aufl , 1898, 297.) From acid 
urine Winslow’ and Winslow (loc cil., 
224) state tliat this is apparently a 
synonym of M icrococcus candicans FIu^c 

Micrococcus vesicans Harman. (Jour. 
Path, and Bact , 9, 1904, 1 ) Considered 
the cause of veld sore, a disease of Africa 
and tropical Australia 

Micrococcus cesicosus Weiss (Arb. 
bakt. Inst. Karlsruhe, 2, Heft 3, 1902, 
203.) From a vegetable infusion 


Hucker (loc. cit., 8) considers this spe- 
cies identical with either Micrococcvs 
luteus Cohn or Micrococcus varians 

Migula. 

Micrococcus t'csicwfi/crua Migula. 
(No. 28, Lembke, Arch. f. Hyg., 29, 1897, 
330; Migula, Syst. cl. Bakt., 2, 1900, 211.) 
From feces. Winslow and Winslow (fee. 
cit., 220) regard this as a synonym of 
icrococcus luteus Cohn 
Micrococcus rtncenzii Chester, (.l/i- 
CTOcoceus teiragenus citreus l^incenji, la 
Riforma Med., 1897, 758; Chester, Man 
Detcrm. Bact., 1901, 103.) From the 
submaxillary lymphatic gland of a child 
Winslow and Winslow (loc. cit , 220) re- 
gard this as a sj’aoni’m of Micrococcus 
luUus Cohn. 

Micrococcus vini Migula. (Microeo> 
cus saprogencs vini I, Kramer, Bakt. in 
Dcrichungen z. Landwirtsch. u. d. land* 
nirtsch-techn. Gowerben, 11 Tei), 1892, 
139; Migula, Syst. d. Bakt., 2, IDOO, 118.) 
From wine. Winslow and Winslow (loc 
cit , 199) state tliat this appears to be a 
synonym of Micrococcus cfbws Schroeter; 
while JIucker (loc. cit., 8) considers it 
identical with Micrococcus luteus Cohn 
or Micrococcus varians Migula. 

Micrococcus rmtpcrdo Schroeter. 
(Schroeter in Cohn, Kr)’ptog -Flora '• 
Schlesien, 5, 1, 18S6, 144 ) From dust, 
fcccs, etc. 

Micrococcus viscosus Bergey et a • 
(Micrococcus lactis viscosus B, Conn, 
Esten and Stocking, Storrs Agr. 

Sta. Kept, hr 1906, 109; Bergey et al , 
Manual, 1st cd., 1923, 68.) From P^' 
tcurir^d milk. For a description of this 
species, Bee Bergej’ ct al.. Manual, 5t 
ed., 1939, 256. See J/icrococcus lacits 
viscosus Sternberg. 

Micrococcus viscosus lactis Conn 
(Storm Agr. Exp. Sta. 12th Ann Kcp‘ ■ 
1900, 44.) From milk. 

Micrococcus t’l/icufosus I lugge- ( ^ 
Mikroorganismen, 2 Aufl-, I5S6, b ' 
From dust and water. Winslow 
Winslow (loc. cit , 20.5) consider this o 
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be a synonym of Micrococcus eandidt/s 
Cobn or of Gaffkya letragena Trevisan 

Micrococcus vulgaris Eckstein 
(Ztscbr. f. Forst- u Jagdn’csen, S6, 
1894, 17; Abst. in Cent, f Bakt , I Abt , 
18, 1895, 292; not ;l/icroeocct/a eu/ffons 
Weiss, Arb. bakt. Inst Karlsruhe, S, 
Heft 3, 1902, 193.) From insects. 

Micrococcus aranlAoj/enicMS (Frcire) 
Trevisan. {Cri/plocoecus xanlhogentcus 
Freire, Rcchcrches sur la cause de la 
fi^vre jaune, Rio dc Janeiro, 1884, Tre- 
visan, I gencri e le specie dcllc Batteria- 
cee, Milan, 1889, 33 ) Isolated from 
yellow fever and supposed by Freirc to 
be the cause of the disease Winslow 
and Winslow (loe. cit , 199) slate that 
this appears to be a synonym of ^ficroco- 
cus albus Schroeter. 

^/tcrococcusxcnopusSchnreandGrecn- 
field (Trans Royal Soc So Africa, 
17, 1030, 309.) From an abscess iii a toad 
(Xenopus 8p,). For a description of 
this species, see Bergcy ct al , Manual, 
5th ed , 1030, 213. 

Micrococcus zerophtlus Glage 
(Ztsehr. f. Flelsch- u Milchhjgicne, 10. 
1900, 145 ) From coating on surface of 
dry Viurst and similar meat products 

Micrococcus zeae Serbinov (La De- 
fense des Plantes, S, 1926. 540 ) From 
flour, grain and seedlings of corn tVas 
thought to be a cause of pell.agr» in South 
Russia. 

•l/icrococcus zonalus Hcnrici (Arb 
bakt. Inst. Karlsruhe, I, Heft 1, 1891,68 ) 
From cheese. Wmslow and WmsJon 
(loc. cit , 221) state that this is appar- 
ently a synonym of Micrococcus candi’ 
cans riugge. 

Planococcus case* Migula (Micro- 
coccus No in, AdL-imetz, Landwirlsch 
Jahrb , 18, 1880, 210, Migula, S>st d. 
B.ikt., f, 1900, 270 ) From r.mmcnlh.'il 
cheese. 

f fanococtua lotSler* Migula (I.6t!lcr, 
Cent f. Rakt., 7, 1S90,C37, Migula, Sjst 
d. Bakt., 5, 1900, 273.) From colony on 
•an old gelatin plate 

Planococcus /ideus (Adaineti) Migula 


{Dijdoeoceus luleus Adametz, Jlitteii. 
d. oesterr. Vers. Station f. Brauerei u. 
Alalzerct in tVien, Heft I, 1888, 39; 
Neisseria lutea Trevisan, I generi e le 
specie delie Batteriacec, Milan, 1889, 32; 
Migula, Syst. d. Bakt , S, 1900, 274.) 
Hucker (foe. eit., 9) considers this species 
a simonym of Micrococcus Jlavvs Trevi- 
san. 

Rhodococeus fulvus Winslow’ and 
Rogers (Jour. Inf. Dis., 8, 1900, &15; 
not Micrococcus fulvus Cohn, Beitr. z. 
Biol. d. Pflanzen, 1, Heft 3, 1875, 181.) 
From soil, air and water. 

Staphylococcus albicans Stigell. 
(Cent. L Bakt , I Abt , Ong., 4^, 1908, 
489 ) Probably intended for Micrococcus 
albicans amplus Flugge. 

Staphylococcus albus hque/aetens 
Sternberg. (^Vhitc liquefying staphylo- 
coccus, Escherich, Dio Darmbakterien 
des Sauglings, Stuttgart, 1880, 88, Stern- 
berg, Manual of Bact., 1893, C07.) Found 
occasional!}' in the feces of healthy 
infants 

Staphylococcus albus non tique/aeiens 
lllava (Sbornfk ICkafsk^, II, Prague, 
1887, 12 pp , sec Cent f. Bakt., S, 18S7, 
6SS ) Probably a synonym of Mierococ- 
cus alhocereus Migula 

Staphylococcus anaerobitts Ilciirlin. 
(Bakt Unters d Kcimgchaltcs im 
Gcnitalkanale d fiebernden Woclmcrin- 
nen, Helsingfors, 1910, 120 ) See 

Weinberg, Nativellc and Pr^vot, Lcs 
Microbes Anadrobics, Paris, 1937, 1027; 
probably not the same as Staphy'ococeus 
anaerabius ILamm, Die pucrpcmle 
Wundinfcktion, Berlin, 1912 Incom- 
plctcl}' described. From gcnit.al tract. 

Staphylococcus anatrobius major Ileur- 
Im (loc c»l , 120) From genital tract. 

Staphyloeoeeua anaerobius minor Ileur- 
Iin (loc. eil , 120) I'rom genital tract. 

Slaphyioeoccus aureus sarciniformts 
Ro<enhauch (Klin Mon.it<M f Augen- 
heilkunde, Jalirg , 8, 1909, 257, Abst in 
Cent. f. Bakt , I Abt- Bcf., 45, 1910,787.) 

Staphylococcus bans Ford (Slaphylo~ 
coccus pyogenes bocis Luect, Ann. Inst. 
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Past., 7, 1893, 327; Ford, Textb. of Bact., 
1927, 424.) Found in suppurative le- 
sions of cattle. 

SlaphylococcuB candidus Warrington. 
(Lancet, 1, 1888.) 

Staphylococcus flavocyaneus Knaysi. 
(Jour. Bact., 45, 1912, 363.) Found as a 
contaminant in dissociation studies. 

Staphylococcus flams non pyogenes 
Frankel and Sanger. (Arch. f. path. 
Anat., t08, 1887, 286; Abst. in Cent. f. 
Bakt., S, 1883, 281.) Found in endo- 
carditis ulcerosa 

Staphylococcus grtseus Tavel. (Quoted 
from Lehmann and Neumann, Bakt. 
Diag., 1 Aufl., S, 1896, 173 ) From pus. 

Staphylococcus griseus radiatus Viti. 
(Atti d. R. Accad d. Fisiocritici di 
Siena, Ser. IV., 2, 1891, Abst. in Cent, 
f. Bakt., 11, 1892, 672 ) From cases of 
endocarditis. 

Staphylococcus kabanensis Gibler. 
(Quoted from Fernandez, Cronica medico 
quirdrgica de la Ilabana, 1891, No. 30, 
Abst. in Cent. f. Bakt., 11, 1892, 472.) 
Isolated from the human eye. 

Staphylococcus xnseclorum Krassilst- 
schik. (Quoted from Paillot, Les mal- 
adies du ver 4 soie grassene ct dysen- 
teries, 1923, 171.) From the intestinal 
tract of the silkworm {Bomhyx mart). 

Staphylococcus laciis acidi McDonnell. 
(Inaug Diss , Kiel, 1899, Abst in Cent, 
f. Bakt , II Abt., <7, 1900, 120 ) 
Staphylococcus leloirii Trevisan (Mi- 
crobe des perifolliculites congIora6rees, 
Leloir, Soc. anatomique, May, 1884; Tre- 
visan, I generi c le specie delle Batteria- 
cee, Milan, 1889, 33.) 

Staphylococcus liquefacicns auranlta- 
cus Distaso (Cent. f. Bakt., I Abt., 
Orig , S9, 1911, 102.) From feces. 

Staphylococcus muscac Glaser. (Aroer. 
Jour. Ilyg., 4 , 1924 , 411.) Causesafatal 
infection in houseflies (Muscadomestiea). 
For^ a description of this species, see 
Bergey et al , Manual, 5th ed , 1939, 2G4. 

Staphylococcus non pyogenes Savor. 
(Beitr. z. Geburtshilfe u. Gynakol. v. 
Hegar, 2, Heft 1, 1898; Abst. in Cent. f. 


Bakt., I Abt., 26, 1899, (>12.) From 
urino^enital tract. 

Staphylococcus pharyngis Bergey etal. 
(hlanual, Ist ed., 1923 , 56.) Found in 
the human nasopharynx in acute catarrh- 
al inflammation. For a description of 
this species, see Bergey et al., Manual, 
5th ed., 1939, 265. 

Staphylococcus putrificus Schottmtiller. 
(Lcitfaden f. d. ICioisch- Bakt. Kultur- 
Methoden, Berlin, Wien, 1923. Quoted 
from Weinberg, Nativelle and Prfivot, 
Les Microbes Anadrobies, Paris, 1927, 
1027.) 

Staphylococcus pyogenes Itquefacitns 
albus Hlava. (S^rnfk Idkafsk^’, II, 
Prague, 1887, 12 pp.; Abst. in Cent. f. 
Bakt., 2, 1887, 688.) From small pox 
pustules. 

Staphylococcus pyogenes tenuu Scheibe 
(Inaug. Diss., Munchen, 1889; see Cent 
f. Bakt., 6, 1889, 186.) From middle ear 
infections. 

Staphylococcus roseus Tavel. (Quoted 
from Lehmann and Neumann, Bakt 
Diag ,'l Aufl., 2, 1896, 177.) Evidently 
identical vith Micrococcus rosevs Leh- 
mann and Neumann or MicTOCotcut 
roseo-fulcus Lehmann and Neumann 

Staphylococcus salivarius Andrewes 
and Gordon. (35th Ann. Rept. Local 
Govt. Board London, 1905-06, 658 ) 
From saliva. Probably Micrococcus Can- 
didas Cohn. 

Staphylococcus ureae candidus Lund- 
Strom. (Festschr. d. path. -anat. lost. 
z. Andenken a. d. 250 jahrige Bestehen d 
finnland. Univ. Helsingfors, 1890; abst 
in Cent. f. Bakt., 9, 1891, 672 ) From 
urine Probably Micrococcus ureae 

Cohn. 

Staphylococcus ureae non pyogenes 
Barlow. (Arch. f. Dermat. u. Syph-, 
1893; Abst. in Cent. f. Bakt , 14> 1S93, 
456.) From cases of cystitis. 

Urococcus dou’dcsireZft Miquel. (Ann. 
de Micrographie, S, 1893, 209.) 
ments urea. 

Urococcus van tieghemi Miquel ( 
eit., 161). Ferments urea. 
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Genus II. Gaffkya Trevisan.* 

{I'revisan, Atti d Accad Fisio-Mediro-Statislica in Milano, Scr. 4, 5 , 1SS3, lOO; 
Telfacoccus Klccki, Cent, f Bakt , tS, 1891, 360, not Tctraeoccus Orla-Jcnsen, The 
Lactic Acid Bacteria, M6m. Acad Sci DancmarL, Sec. Sci., S str, S, 1919, 15l, Tclra- 
diplococcus Bartoszewicz and Schwarzwasscr, Cent {. Bakt., 11 Abt , SJ, 190S, CI4.) 
Named for Prof. Georg Gaffky, 1850-1918, Berlin. 

Occur in the animal body and in special media as tetrads, while in ordinary culture 
media they occur in pairs and irregular ni.asses Aerobic to anaerobic. Gram-posi* 
live. Parasitic organisms. 

The typo species is Gaffkya Utragena (Gaffkj') Trevisan. 

Key to the ipectes of genus Gafilrya. 


I. Facultative aerobe. 
If. Strict anaerobe 


1. Gaffkya tetragena (GalTKy) Trevi- 
san. (UiVococcua tctragentia GatTky, 
.\rcli. f. Chirurg., S3, Heft 3, 18S3. 500, 
Trevisan, Atti d Accad. Kisio- Xfcdico- 
Statislica in Milano, Scr 4,3,1880,106, 
Mteroeoeeus tetragenus scpheus Bouiron, 
Thesis, Paris, 1893; Abst in Cent f. 
BaVt , 15, 1891, 071; MicrococcHS Iftra- 
genus alhu$ Boutron, tbiii.’, Vertsia tep- 
tieo Iliicppe, Principles of Bactcrioloo* 
(Png. trans.), 1899, 170; Sarcino irpfica 
ffueppo, Hid.’, Sarcina Irtragena MiguU, 
Sjst. d. Bakt., S, 1900, 225; MertUn 
Uirngtna Vuillcmin, -\nn. Mycologie, 
Berlin, If, 1913, 525; Slaphylocoeeus 
tetragenus Holland, Jour. Ikict , C, 1920, 

221; TrtrOfOernt ffptirm>>cvcu-I.emft»rp, 

Pri*cis P.ara<itol Hum, 5th rJ , 1921, 
I**; /Vfh'ororcu* tftrogrnus pnhram, Kla*- 
flihVation dcr Srhilomjrcten, 1933, 46) 
Prom Greek, letra (trtara), four, M 1. ' 
geties, producing 

Spheres : 0 6 to 0-S iniergn in sire, with 
p«etithrap^tile (m bxly fluids) surronnib 
ing four of the elements gho« jng (tpiml 
lelmd«. i;nm poritivc 


1. Gaffkya irtragena 

2. Gaffkya anaerobia. 


Gelatin colonics: Small, J to 2 nim, in 
diameter, white convex. 

Gehalin stab. Thick, white surhicc 
growth. No liTicfaction. 

Aparrolonirs Cimilar, white, smooth, 
glisteninc.entirc Bcimann (Jour Pact , 
Si, 1930, 3S5> has described eleven 
eofony form variants for tills species 
Agar slint: White, moist, glistening. 
Brotli Clear, with gray viscous sedi* 
ment 

Litmus milk : Slightly acid. 

Pwtato- White, visenl. 

Indole not formcil 

Nitriles not produced from nitmlcs. 
Starch not hydrolyrcd. 

\mmonium s-olls not utilized. 

.\eid from glueo'e, laet<‘»e and 
glycerol. 

No H»Sfoniied 
\erobte, taeullative 
Pathogenic for niiee ami pdnea pigs; 
ralddta Je«< aiMrrptihle. 

Optiraum |enn>eralure 37*C. 

Source: Ii>olalr«l from rpuliirn in 
tul>erculrt«is, sNo from air and fVin 
Ilatdtat : Murom membrane of ref pira- 
toij’ tract 


• IteiiM^I by Prof t! J Hueker, N Y State P.tpenmenl Pt.aiion, r,<nen, Xen 

Ibfl Xfareh.’ I9ft. 
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2. Gaffkya anaerobia (Clioukdvitch) 
Pr6vot. (Telracoccus anaerobiua Chou- 
kdvitch, Ann Inst. Past., 55, 1911, 349; 
Micrococcus lelragencs anaerobtus Hamm, 
Die jmerpcralo Wunclinfcktioii, Berlin, 
1912; Pr6vot, Ann. Sci. Nat., S€r. Bot., 
45,1933,203 ) From Greek, an, without; 
aer, air, bios, life. 

Spheres: About 1.0 to 1.5 microns, 
occurring in tctnids, sometimes in groups 
of eight Gram-positive. 

Gelatin No liquefaction. 

Deep agar colonics: After 24 to 48 
hours, sm.iJl, grayish, 2 to 3 mm. in diam- 
eter Abundant production of gas which 
breaks up the agar. 

Broth . Poor growth. Slight sediment. 

Milk: Unclianged 

Coagulated proteins not digested. 

Optimum temperature 37®C. No 
growth at 22®C. 

Non-pathogenio for guinea-iugs or 
rabbits. 

Strict anaerobe. 

Distinctive characters; Prefers acid 
media 

Source: Isolated from tlie female gen- 
ital tract, isolated from the large in- 
testine of a horse. 

Habitat Probably widely distributed 
in natural cavities of m.an and animals 

Appendix: The following species liave 
been placed m the genus Gaffkya or in 
the genus Telracoccus. 

Gaffkya archcri Trevisan (A black 
micrococcus, Archer, Quart. Jour Mi- 
croscop. Sci, 1874, 321; Trevisan, I 
generi e le specie delle Battcriacec, Milan, 
1889, 27.) 

Gaffkya grandis DeToni and Trevisan. 
(Microcoque des reins et dcs ulc4res 
syphilitiqiies de la peau, Babes, in Comil 
and Babes, Les Bact6r., 2nd cd., 1886, 
782, DeToni and Trevisan, in Saccardo, 
Sylloge Fungorum, 8, 1889, 1012.) 

Gaffkya mendozac DeToni and Trev- 


isan. {Micrococcus telragenus and Mi- 
crococcus tclragenus mobUis venlncuU 
Mendoza, Cent. f. Bakt., 6, 1889, 567; 
DeToni and Trevisan, in Saccardo, Syl- 
loge Fungorum, 8, 18S9, 1013 ; Planococm 
tclragenus Migula, Syst. d. Bakt., 5, 1900, 
269; jl/tcrocoecT/s mendozae Chester, Man. 
Determ. Bact., 1901, 81; Sarctna Utro- 
gena Winslow and Rogers, Jour. Inf. Dig , 
3, 1906, 515; Planomerisla venlrtciili 
Vuillemtn, Ann. Mycolog., Berlin, !1, 
1913, 625.) Motile. Isolated from the 
contents of the stomach. Iluckcr (N. 
Y. State E.Yp. St.a. Tecli. Bull. No. 102, 
1921, 21) regards this as a synonym of 
Gaffkya telragena Trevisan, 

Gaffkya lardissima (Altana) Bcrgey 
ct al. {Tclragenus tardissimus Altaoa, 
Cent. f. Bakt., I Abt , Orig., iS, 

42; Bcrgcy ct oh, Manual, 2nd ed , 1925, 
59.) From a natural infection of guinea 
pigs. Sec Manual, 5th cd., 1939, 2C9 for a 
description of this species. 

Gaffkya vcrneli Corbet. (Organism 
No. 21, Denier and Vernet, La Caout- 
chouc, 17, 1920, 10191 1 Corbet, Quart 
Jour. Rubber Resc.arch Inst., Malaja, A 
1930, 113.) From the latex of the Para 
rubber tree {Ueveabrasiliensis). 
description of this species, see Manual, 
5th ed , 1939, 269. 

Telracoccus carneus halophilus Horo- 
witz-Wlassowa. (Cent- f. Bakt , IIAht., 
55, 1932, 16.) Isolated from salted in- 
testines (Wiener skins). 

Telracoccus casei Orla-Jenscn. ( ® 
Lactic Acid Bacteria, 1919, SO.) From 
cheese. Probably identical with J/wro 

coccus freudenrexchii Guillcbcau. 

Telracoccus maslitidis Orla Jensen 
cit., 81). From milk of a noman 
mastitis. Orla-Jenscn thinks 
identical with the staphylococcus 
causes mastitis in cow's, i e., Jl//crococ « 
pyogenes var. aureus Zopf. 

Telracoccus mycodermalus Orla cn 
{loc, cit., 81). From Camernbert cheese 
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Genus III. Sarclna Goodsir.* 

(Good'iir, Udinborough Afed and Surg. Jour., 1812, 430; Lactosarctna Bcijcrinck, 
Arch, nfcrl. d. sci. exact., Ser. 2, iS, 1903, 359; Urosarcina MiqucI, Ann. Slicrog., /, 
1SS3, 517; rianosarcina Xligula, Arb Iktkt. Inat ICarlsruhe, /, IS9I, 230, VseudosaT- 
c/na Lohnis, Ilnndb d hndnirtscb Uakt , 1910, 449 (Pseudo-sircina, Compt. 
rend. Acad. Sci. Paris, 157, 1903, 8S7>, Sporoiarctna OrU-Jen^cn, Cent. f. Bakt , 11 
Abt., 22, 1909, 310; Paulosarctna Entlericin, Sitrber. Gescll. Xaturf , Berlin, 1917, 
319; i’Aaccliuw Enderlein, tbul ,319,2tf»iosarcinoSniit, DieGrirungss.ircincn. rilan- 
zenforscliung, Ilcft 14, 1930, 20, liutyrisarema Kluyvcrnnd Van N’icl, Cent f. B.ikt., 
II Abl., 94i 1930, 403, .llctlianowrfino Klnyver and Van Niel, ibid.) From lAitin 
sarcina, packet, bundle 

Division occurs, under faiiombic conditions, in three planes, producing regular 
packets. Usiwlly Gram-|V)si(ivc Growth on agar abundant, usually with formation 
of j-cllow or orange pigment Glucose bmtii alightJy acid, lactose broth generally 
neutral. Gelatin frequently hquctied Xitntcs may or may not be produced from 
nitrates Ripropliytcs and facultative iMrasitc-s- 

The typo species istSarcina (cntricufi Goodiir. 


Key lo the species of genus Sarclna. 


r. 


fl 


MIcroacrophilic to anaerobic 

A. Xo growth without sugars D-i not produro mclliane. Sub-genus Zymo- 
sarei'na Smit (Die Gar«ng'*®.arciocn Pflanzenforsehung, Ilcft 1 1, 1939, 29). 
1. Cellulose reaction positive SJotv coagulation in litmus milk 
I Saretna rentricuU. 

2 Cellulose reaction negative J.ilmu3 milk not magulated. 

2. Saeetna m/uima. 

n. Does not utilise sugars Produces mctluanc Sub-genus }fe(/ionosareina 
Kluyver and van Nicl (Cent f Balt . U -Ibt , P4, 193C, 400). 

3. Saeona rtelbamea. 

Aerobic.. 

A. Xo cn(lo«porcs present Sub genus .Sorcinococcus tubgen. nor 
I. Xot halophtlic 
a. Xon-motilc. 

b. Yellow pigment proJiired Nitrites not produced from nitrates, 
c. Milk nlk.alme, roagulatcil 

4 .Yamna liifen. 

cc Milk nlk-alin'*; not coagulated 

5 .Yarcina ^ara. 

bli. Orange pigment pnxluccd Nilntcs pro<lurcd from nitrates 
G .Yarcino ourontiaro 


na. Motile. 


7 ,*C<ircina cifrcn. 


2. H.aJipliilie ml rlirom'xp'n 

n. I ndi^P'ires pri’^’nl .Motile. 
Bill . If Abt.. t*. I!>r». 310) 


S Soreinn /i/.'ico/u 

Sub genof .Yporf*iijrfi«a OrLtJcn«^ii (Ont. f 
9. .Ynmna trcic. 


• ltrw*ril by Prof IlofsTt Bri^.l. New York S'ale Ktpcrim<*nt .«!s!ion. Genovs. 
New York, March. lOtl 



280 


MANUAL OP DETEnXfINATIVE BACTERIOLOGY 


I. Sarclna ventricull Goodsir. (Good- 
sir, Edinborough Med. and Siirjj. Jour., 
57, 1812, 430; Uensmopcdia gooditrti 
Husemann, Dc anim. et vf-gtl., 18 — , 
13; Mcrismopcdia vcnlriculi Itobiii, His- 
toire (los v^‘g6t. parasites, 1S53, 331; 
Anaerobic sarcina, Coijcrinck, I’roc. of 
Section of Sciences, Kon. Akad. v. Wc- 
tensch., Amsterdam, 7, 1905, 5S0; 

Zymosarctna vcnlnciilt Smit, Dio G.ar- 
ungssarcinen. r/lanzcnforschiing, Jena, 
Heft 14, 1930, 20; iSarema bajcrincki 
PfiSvot, Ann. Sci. Nat-, S6r. Bot., IS, 
1933, 205.) From I>atin, venlnculus, 
the stomach. 

Description taken in p.art from Smit 
(loe. ctl.). 

Largo spheres: 3.5 to 10 microns, 
occurring in packets of S, IC, 32 or more 
elements. Kon-motllc. Gram-positive. 
Colluloso reaction positive 

Grov-th occurs only in sugar media, 
containing peptones 

Gelatin: No liquefaction. 

Deep glucose agnr colonics: Afulti- 
lenticular, surrounded by a cloudy son©. 
Abundant gas 

Glucose agar slant' Hound, wlililsli 
colonics, several millimeters In diameter. 

Glucose broth: Abundant, flaky 
growth. Abundant gas. Acid. No 
turbidity. 

Plain peptone water : No growth 

Sugar peptone water- Abundant 
growth. Gas. Indole not formed 

Milk: Slow growth .\rid and co- 
agulation. 

Coagulated proteins not attacked. 

Acid and gas from glucose, fructose, 
sucrose, maltose, lactose and galactose. 
No acid from \yIosc, arabinosc, roflinosc, 
mannitol, dulcitol, 6.a]icin, starch, glyc- 
erin and inulin. 

Neutral red broth changed to fluores- 
cent yellow. 

Utilizes peptones, nort and yrast 
water as sources of nitrogen Cannot 
utilize amino acida or inorganic nitrogen. 

Principal products of metabolism are 
carbon dioride and ethyl alcohol. 


Nitriles not produced from nitratca 

Non-pathogcnic. 

Optimum pll 1.5 to 5 0. Limits o 
pH 0.9 to 9.S. 

Tcnipcratiirc relations : Optimum 30’C 
Mn\imiim46®C. Minimum 10*0. Killcc 
in ten minutes at C5®C. 

Microaerophilic to anaerobic. 

Source; Isolated from a diseasei 
stomaclj. 

Habitat : Garden soil, dust, sand, mud 
the stomach. 


2. Sarcina maiima Lindner. (Lind 
ner, Die Sarcina-Organismen tier Gar 
ungsgewerbe. Inaug. Diss., Berlin, ISSS 
5J; Also abstract in Cent. f. Bakt, 
4, ISSS, 427; Zymosareina moximo Emil 
Die Garungssarcinen. Pflanzcaforecli 
nng, Heft 14, 1930, 22; Bvlyrharmi 
mattnia Kliiyvcr and tan Niol, Cent, f 
Ikakt., II Abt., 04, 193Q, 400.) From 
J-atIn moTtma, largest. 

Description from Weinberg, NotivcHe 
and Prfvot, Lcs Microbes Ana6robif*i 
1937, IWO and from Smit, he. cil. 

Large spheres: 4.0 to 4.5 microns, oc- 
curring in regular packets of 8, 16, 32 or 
more clement^. Non-motilc. Gn®- 
positive. , 

Growth occurs only in sugar media, 
containing peptones. 

GeJati n : No liquefaction. 

Deep glucose agar colonies: ^1“ '' 
lenticular. Abundant gas produced. 

Glucose agnr slant: Hound, wlutis 


colonics 

Glucose broth; Abun^nt 
flaky, gaseous, marked acidification- ' 
agreeable butyric odor. No turbidity 
Sugar peptone nater: Abundant 
grow th, flaky, gaseous, followed by ao 
ification. 

Milk: Not co.igulated. , 

Coagulated proteins not attacke 
Cellulose reaction negative. 

Acid and gas from ' 

galactose, maltose, sucrose and c 
Neutral red broth clianged to 
cent yellow. 


FAMILY MICROCOCCACEAE 


287 


Utilizes peptones, yeast water or broth 
as source of nitrogen. Cannot utilize 
amino acids or inorganic nitrogen 

Principal products of metabolism are 
carbon dioxide, butyric and acetic acids. 

Non-pathogenic. 

Limits of pH 1.0 to 9 5. 

Temperature relations . Optimum 30®C 
Maximum tO^C. Minimum 15®C. Killed 
in twenty minutes at WC 

Microacrophihc to anaerobic 

Source : Isolated from fermenting malt 
masb. * 

Habitat: Acidified flour pastes, wheat 
bran; seldom in soils. Also intestinal 
contents of guinea pigs (Crecelius and 
Rettger, Jour. Bact., 46, 1943, 10). 

3. Saiclna methanlca (Smit) Wein- 
bei^ et al. (Methaansarcine, Sobogen, 
Inaug. DUs , Delft, 1900, 104, Zymosar- 
cino melkanica Smit, Die Garungssar* 
cinen Pflanzenforschung, Heft 14, 1930, 
25; J/eChonoaarci'na metiiantca Kluyver 
and Van Niol.Cent. f. Bakt., 11 Abt ,94, 
1030, 400; Barker, Arch. f. ^f^kroblol , 
7, 1936, 420; Weinberg, Nativelle and 
Prfivot, Les Microbes Ana4robies, 1937, 
1032.) From M. L, methanum, meth- 
ane; M.L. methanfews, related to 
methane. 

Description from Weinberg, Nativcllc 
and Pr6vot (foe. ctf ) and Smit (foe cit ) 

Spheres : 2 0 to 2 5 microns, occurnns 
in packets of 8 or more cocci. Non-mo- 
tile. Gram-variable. 

Growth in solutions of calcium acetate 
and possibly butyrate and inorganic am- 
monium salts. Carbon dioxide is needed 
forgrowUi. 

In acctale-agar (with addition of some 
IljS and NallCOi) ; Colonies of 60 to 100 
microns arc formed, showing gas forma- 
tion. 

Cultural characters as yet unknown. 

Peptones not attacked. 

Cellulose reaction negative. 

UUliics ammonium anlts as source of 
nitrogen. No organic nitrogen com- 
pounds utilirod. 


Girbohydrates hot fermented. Ethyl 
alcohol 13 not fermented. 

Principal products from the metab- 
olism of calcium acetate and butyrate 
are mettianc, carbon dioxide and calcium 
carbonate. 

Non-pathogenic. 

Optimum temperature 35® to 37*C. 

Strict anaerobe. Killed by a short 
contact with the air. 

Distinctive characters ; Utilizes am- 
monium salts and acyclic acids producing 
metliane and carbonic acid. 

Source: Sediment in methane fer- 
mentation (Weinberg et al.). Isolated 
from mud (Smit). 

Habitat: Swamp waters and mud; 
fermenting sewage sludge. 

4 Sarclna lutea Schroeter (Kryp- 
tog Flora v. Schlcsien, S, 1, 1880, 154; 
also see Klein, Microorganisms and Dis- 
ease, 1885, 43, Eisenbcrg, Bakt. Diag., 

1 Aufl., Taf 2, 1880; Flugge, Dio Mikro- 
organismcn, 2 Aufl , 1880, 170, Frankland 
and Frankland, Pliil Trans. Ixindon, 
/78. B, ISSS, 2i5.) From lAtin fufeus, 
yellow. 

Spheres 1.0 to IS'inicrons, showing 
packets in nil media. Gram-positivc. 

Gelatin colonics Circular up to 5 mm. 
in diameter, sulfur-ycUow, sinking into 
the medium 

Gelatin stab Slow infundibuliform 
li<]ucfaction 

\K.ir folonies. Yellow', coarsely granu- 
lar, Circular, raised, moist, glistoning, 
entire manjm 

Agar slant. Sulfur to chrome yellow, 
smootli, soft 

Bratli Clear with abundant yellow 
sediment 

Litmus milk Coagubted, becoming 
alkaline 

Potato- Sutfur to chrome jcllow, 
miscil; roniclimcs limited grow th. 

Slight indole formation 

XUnti-s generally produced frcir n'- 
tmtes 
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No acid from glucose, lactose or su* 
crose. 

Hydrogen sulfide is formed. 

Aerobic. 

Optimum temperature 25*’C. 

Habitat: Air, soil and water, skin 
surfaces 

5. Sarcina flava De Bary. (Vorlesun- 
gen uber Bakterien, 1887, 151 ; Sarctno 
liquefaciens Frankland and Frankland, 
Philos. Trans. Roy. Soe. London, 178, B, 
1888, 267.) From Latin, fiavus, yellow. 

Spheres: 1.0 to 2 0 microns, occurring 
in packets of 16 to 32 cells. Gram*posi* 
tive. 

Gelatin colonies: Small, circular, yel- 
lowish. 

Gelatin stab: Slowly liquefied. 

Agar slant ; Yellow streak 

Broth: Slowly becoming turbid with 
whitish, later yellowish sediment. 

Litmus milk: Alkaline, not coagulated. 

Potato. Yellow streak 

Indole not produced. 

Nitrites not produced from nitrates. 

Aerobic. 

Optimum temperature 30* to 35*C 

Habitat : Air, wdter, soil 


Potato : Raised, yellow-orange, glisten- 
ing to dull, granular. 

Slight indole formation. 

Nitrites not produced from nitrates. 

No HiS produced. 

Aerobic. 

Optimum temperature 30®C. 

Habitat: Air and water. 

7. Sarcina cltrea (Migula)Bcigeyetal. 
(Micrococcus agilis ciireus Merge, Cent, 
f. Bakt., IS, 1892, 52; Planococcvs ctlTcui 
Migula, Arb. bakt. Inst. Karlsruhe, 1, 
Heft 1, 1894, 23C; Micrococcus agilis- 
ctlreus Chester, Man. of Bact., 1001, 
116; Bcrgey ct al., Manual, 1st ed., 1923, 
74.) From M. L. ciireus, lemon-yellow. 

Spheres: 0.6 to 0.8 micron, occurring 
singly, in pairs and in packets. Motile, 
possessing a single flagellum. Gram- 
positive. 

Gelatin colonies: Small, circular, yel- 
lowish, entire, becoming citron-yellow 
to orange. 

Gelatin slab : No liquefaction. 

Agar colonics: Small, yellow, conver, 
entire, smooth, glistening. 

Agar slant : Abundant, yellow, plumose, 
glistening, taking on an orange color with 


6. Sarcina aurantlaca Flugge (Die 
Mikroorganismen, 1886, 180; For descrip- 
tion see Frankland and Frankland, Phil. 
Trans. Roy. Soc. London, 178, D, 1888, 
266; Paulosarcina aurantiaca Endcrlein, 
Sitaungsber. Ges Naturf. Freunde, Ber- 
lin, 1917, 310.) From M. L , auraniiacus, 
orange-colored. 

Spheres developing packets in oil 
media. Gram-positive. 

Gelatin colonics; Small, circular, dark 
yellow, entire margin, sinking into the 
medium. 

Gelatin stab: Infundibuliform lique- 
faction. 

Agar slant: Slightly raised, orange 
yellow to orange red, soft, smooth. 

Broth. Flocculent turbidity, with 
abundant sediment. 

Litmus milk; Coagulation and di- 
gestion. 


Broth: Turbid. 

Potato: Abundant, yellow growth. 
Indole not formed. 

Nitrites not produced from nitrates 
Aerobic. 

Optimum temperature 25®C. 
Habitat: Air. 


8. Sarcina littoralla Poulsen. 
sen, Vidensk. Mcddel. naturh. Foren. « 
Copenliagcn, 1879-80, 231-2S1; -Sarcina 
morrhuac Farlow, U. S. Fish Comniis 
sion Report for 1878, 1880, 974, h 
coccus a, Ildyo, Bergens Mus^y® 
Aarbog., No 7, 2 Ilcflc!, 1901, SO; 

COCCUS liloraltsKcllerman, Cent f ' 

II Abt., 4S. 1915, 399.) Prom Lit' > 
liius (liitus) ‘torts, the sea shore, ' 
relating to. ...» *n 

The relationships of the 
each other and to Sarcina liltora 
Qot clear : 
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• Erythroconis htoralis Oersted. (Na- 
turh. Tidsskrift, S, 1840-41, 555, Mens- 
mopedia liloraUs Rabenhorst, Flora 
Europ. Algarum, S, 1864-CS, 57, £arctna 
litloTalis Winter in Rabenhorst, Krypto- 
gamen-Flora, I, I Abt., 18S4, 50, Rcdio* 
coccus Itloralh Trevisan, 1 gcncri e Ic 
specie delle Batteriacec, Milano, 18S9, 
28; Lampropedia Uttoralts De Toni and 
Trevisan, in Saccardo, Syllogo Fungorum, 
8, 1880, 1040.) 

Contol/iecium berlhcrandi Mdgnin 
(Revue Mycologique, 6, 1SS4, 107 ) Sac- 
cardo and Berlcse (Atti del R Instituto 
Vencto, Ser. VI, Vol. 3) consider C 
berlhcrandi to ho identical with Sarctna 
littoralis, while Zopf (Die Spaltpilzc. 2 
Aufl., 18SI, 73; 3 Aufl , 1885, 102) 
considers C. birtherandi a stage otBeg- 
gialoa roieo-peraieina. 

Description taken from Lochhead (Can 
Jour. Res , JO, 1931, 2S0). 

Spheres: 1.2 to 1 6 microns occurring 
singly, in pairs, in fours, in short chains, 
and in packets, the arrangement varying 
nith medium, temperature, salt concen- 
tration and age of culture Non-motile 
Gram stain variable, with mthcr more 
positive than negative cells 

Ko growth in ordinary medi-t 

Salt gchtin: Growth slow, with no 
liquefaction. 

Starch media (20 per cent salt) • Colo- 
nics usually 1 to 3 mm, round, entire, 
convex, with a waxy appearance, brick 
red with a pale border, color appearing 
gradually. 

Starch media slants (20 per cent salt) : 
Filiform, slightly raised, entire edge 
Coral red in color. Slight decrease in 
shade as cultures age. 

Liquid media . No growth 

Potato: In 20 per cent salt, scanty 
growth. Slight chalky pink develop- 
ment near the top. 

Indole not formed. 

Nitrates reduced to nitrites. 

DIasUitic action negative. 

Aerobic, obligate 

llalophilic, obligate, lG-32 per cent 
salt. Optimum 20-21 per cent. 


Optimum temperature 37®C. 

Source: Isolated from seashore mud 
near Qjpenhagen. 

Habitat. Sea water brine, or sea salt. 
Isolated from salted hides and salted 
fish. 

The following is believed by Keller- 
man (toe. cit ) to be a v.ariety of Sarcina 
bttoralis • 

Dtploeoeeus gadidarum Beckwith 
(Beckwith, Cent f. Bakt., I Abt , Orig., 
60, 1911, 351; ilieroeoceua IttoraUs gadi- 
rforuire Kellerman, Cent. f. Bakt., II 
Abt., is, 1915, 400; Pedtoeoceus gadida- 
rum Pribram, Klassification dcr Schizo- 
mj'ceten, 1933, 46 ) From reddened 
salted codfish. 

9. Sarcina ureae (Bcijerinck) I/fihnis. 
{Planosarana ureae Bcijerinck, Cent. f. 
Bakt , II Abt., r, 1901, 62,Lwhnis, I>and. 
wirtsch bakterio) Frakticum, 1911, 138; 
SpoTotatetna ureae Kluyver and van 
Nicl, Cent f. Bakt , 11 Abt., 1D3C, 
401 ) From Greek, urum, urine, M. L., 
urea, urea 

Probable synonym Sarcina pjyckro- 
earteriea (Rubentschick) Bergey et al. 
(i/rotorcjna psychrocarteTica Rubent- 
schick, Cent f Bakt , II Abt., Ci, 1925, 
ICS, iftid. 66. 1920, 161; ihxd , 67, 192C, 
1C7, t6td. 68. 1926, 327, Bergey et nl.. 
Manual, 3rd cd., 1930, 95 ) 

Spheres 0 7 to 1 2 microns, occurring 
singly, in p.iirs and in packets Atj pical 
cndosporcs present Motile, possessing 
long pentrichous flagella. Gram- 
posilivc. 

Gelatin colonics. Small, circular, flat, 
tough, yellowish. 

Converts urea into ammonium car- 
bonate. 

Aerobic. 

Optimum temperature 20*C. Resists 
heating to S0”C for 10 minutes 

Source: Isolated from urine. 

Appendix : The following names sppc.ar 
in the literature, and arc listed here 
chiefly for their historical interest. 



290 


MANUAL OP DETERMINATIVE BACTERIOLOGV 


Many are inadequately described, and 
probably many arc synonyms. 

Micrococcus auranliacus PagIiani,Mag- 
giora and Fratini. (Pagbani et ah, 1S87; 
Pedtococcus auranliacus Trevisan, I 
generi e le specie delle Battcriacce, 
Milan, 1SS9, 2S; Mcrismopedia aurantiaca 
Maggioria, Giorn. Soc ital d’lgienc, It, 
18S9, 355; Pediococcus maggiorat Dc Toni 
and Trevisan, in Saccardo, Syllogc Fun- 
gorum, S, 18S9, 1051.) From skin of the 
human foot. 

Planosarcina samesti Migula. (Eine 
bewegliche Sarcinc, Sames, Cent. f. 
Bakt., 11 Abt., 4, 189S, 601; Migula, 
Syst. d. Bakt., 8, 1900, V and 278; Por- 
cino agilis Matzuschita, Zeit. f. Ilyg., S5, 
1900, 496 ) From liquid manure. Prob- 
ably identical with Sarctna ureae 
Lohnis. 

t?arema oeidt/icans Migula. (Sarcina 
No VIII, Adaraetz, Landwirtsch. Jahrb., 
18. 18S9. 243; Migula, Syst. <1. BaU., 2, 
1000, 258 ) From cheese. Wmslow and 
Winslow (The Systematic Bclationships 
of the Coccaccac, 1908 , 235) regard tids 
species as a variant of Sarcina lutea 
Schrocter. 

Sarcina agtlts Saito (Jour. Coll. 
Science Imp. Univ. Tokyo, 23, 1908, 
68; abst in Cent. f. Bakt , II Abt., 84, 
1909, 228 ) From dust. 

5arcma alba Zimmermann. (IVcissc 
Sarcina, Maschek, Bakt. Untersuch. d. 
Leitmeritzer Trinkwasser, 1887, 64 , Zim- 
mermann, Die Bakterien unscrer Trink- 
u. Nutznasser, Chemnitz, I Rcihe, 1890, 
90.) From water. Zimmermann re- 
ported the presence of spores ; subsequent 
workers failed to observe spores, even 
when working with original cultures. 

Sarcina alba var. incana Appel. (Bex. 
d. landw. Inst. Konigsberg, Heft 5, 1900, 
89; quoted from Lohnis, Cent. f. Bakt., 
11 Abt , 15, 1907, 146 ) Frequently 
found in milk Closely related to Ada- 
metz's Sarcinae Nos VII, VIII and IX. 

Sarcina albida Gruber (Arb. bakt. 
Inst. Karlsruhe, 1, Hoft 3, 1895, 256 ) 
Fr6m the stomach contents of a man with 
stomach cancer. 


Sarcina alutacca Gruber (loc. cit., 
221). From leaven. 

Sarcina aurea Mac6. (Trait6 Pra- 
tique de B.'ict., 2nd cd., 1S92, 371; not 
Sarcina aurea Hcnrlci, see below.) From 
lung exudate. Possesses active oscillary 
motility, but no flagella. 

Sarcina aurea Ilcnrici. (Arb. bakt. 
Inst. ICarlsruhe, 1, Ileft 1, 1894, 91; 
Sarema aurescens Gruber, ibid., Heft 3, 
1895, 263.) From Swiss cheese. Wias- 
low and Winslow (toe. cU., 233) regard 
this species as a variant of Sarcina Jlava 
De Bary which has acquired certain 


fermentative powers. 

Sarcina curciccns var. mucosa Jaiser; 
quoted from Pribram, Klassifikation der 
Schizomyecten, 1933, 44. 

Sarcina bicolor Kern. (Arb. bakt. 
Inst. Ixarlsruhe, /, Heft 4, 1897, 505.) 
From the stomach of a woodpecker (Picus 
major). Winslow and Winslow {loe. eit., 
232) regard this species as identical with 
Sarcina jlava De Bary. 

Sarcina butyrica Migula. (Sarcina ho- 
XI, Adametz, Landnirtseb. Jahrb., IS, 
18S9, 244 ; Migula, Syst. d. Bakt., S, 1900, 
240.) From cheese. Winslow and Wins- 
low (loc. cit., 233) regard this as a variant 
of 5orcma jlava Do Bary which has ac- 
quired certain fermentative powers. 

Sarcina Candida Lindner. (Die Sar- 
cina -Organismen der Gahrungsgewer c, 
Inaug. Diss , Berlin, 1883, 43; Abst. m 
Cent. f. Bakt., 4, 1888, 427.) From 
water reservoir of a brewery and from 
air in the vicinity of the brew cry. 

Sarcina canescens Stubenrath. ( “ 
benrath, in Lehmann and Neumann, 
Bakt. Diag., 1 AuH., 8, 1896, 143.) Stu- 
benrath considered this a subspecies o 
variety of his Sarcina cqui froni whic J 
differed only by its constant gray w 
on all culture media. 

Winslow (loc. cit , 232) regard t s 
identical with Sarcina jlaia Dc Bary. 

Sarcina carnea Gruber. (Ar • 

Inst Karlsruhe, 1, Heft 3, I89a, 

From leaven. , vr,, 

Sarcina casei Migula. 

VII, Adametz, Landwirtsch. Jabro., > 
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18S0, 242; Migula, Syst d. Cakt . g, 1900, 
239.) From cliccse. Winslow* and IVins- 
lou- (loc. eit., 233) regard tins apecics as a 
variant of Scrcina Jlava Do Bary nbich 
has acquired certain fermentative 
powers. 

Sarcina cajcofy/ica Stark and Scheib. 
(Jour. Dairy Sci., 193G, 212 ) From 
butter. 

Sarcina cervina Stubenratli (Stuben- 
rath, in Lehmann and Neumann, Bakt. 
Diag., 1 Aufl., £, 1806, 146 ) From the 
stomach in a case of carcinoma 

5arcina atrea Winslow and Winslow 
(The Systematic Hclationships of the 
Coccacceae, 190S, 234; not Sarcina ctlrea 
Bergey ct al., Manual, Ist ed , 1923, 74 ) 
This Is the name given by Winslow and 
Winslow to their Type 2, the nitrate* 
reducing group of Sarcina. 

Sarcina etirina Gruber (Arb bakt 
Inst. Karlsruhe, /, Heft 3, 1895, 209 ) 
From leaven. Winslow and Winslow 
(foe. cjL, 235) regard this species as 
identical with 5arcino lutca Schrocter 

Sarcina conjuncfiiac Bergey ct al 
(Sarcina eitrea conjunctnae Verderame, 
Cent f, Bakt , I Abt., Orig . SO, 1911, 
384 ; Bergey et al., Manual, Ist cd , 1923, 
71.) From the conjunctiva Gram- 
negative. 

*Sorctno devorana Kern. (Arb. bakt. 
Inst. Karlsruhe, J, Heft 4, 1897, 502 ) 
From stomach contents of a sparrow 
(Passer montanua). 

Sarcina equi Stubenratli. (Stuben- 
rath, in Lehmann and Neumann, Bakt 
Diag., 1 Aufl., S, 1896, 143.) Found 
frequently in the unne of horses. Very 
similar to Sarcina lulea according to 
Stubenrath, who names three subspecies 
or varieties : Sarcina livtdo-luleseens, S. 
eanescens and S. cariaftifis. Winslow 
and Winslow (Joe eit,, 232) regard this 
species as identical with Sarcina Jlava 
De Bary. 

‘Sarcina erythromyxa (Overbcck) Kr£l. 
(.Vicrococcus erytkromyxa Overbeefc, 
Nova Acta der Lcop. -Carol, SS, No. 7, 
1891 5 Kr41, Verzeichnis derabzugebenden 
Bak.) For a description of this spedes. 


see Zimmermann, Die Bakterieu unserer 
Trink- und Nutznasser, Chemnitz, II, 
1S94, 70. From natcr. Produces a red 
pigment. 

Sarcina Jimentana Lehmann and Neu- 
mann. (Fine bcweglicbe Sarcinc, Sames, 
Cent, f. Bakt, II Abt., 4. 189S, 601; 
Lehmann and Neumann, Bakt. Diag , 2 
Aufl , S, 1899, 146, Planosarcina samesit 
Migula, Syst. d. Bakt , £, 1900, V and 
278; Sarcina samesii Matzuschita, Bakt. 
Ding., Jena, ID02, 300.) From liquid 
manure. Bvbibits active motility i\ith 
many long flagella. Pribram (Klassifika- 
tion dcr Schizomyccten, 1933, 45) re- 
gards this organism as identical i\ith 
Sarcina ureae and Sarcina mohilts- 
5arcina Jlaveseens Ilenrid. (Arb. 
bakt Inst. Karlsruhe, t, Heft 1, 1S94, 
91 ) From Swiss cheese Winslow and 
Winslow (loc cil , 232) regard this species 
as identical nith Sarcina Jlava De Bary. 

Sarcina Julva Stubenrath. (Das 
Genus S.arcina, Munchen, 1897; see 
Lehmann and Neumann, Bakt Diag , 2 
Aufl , S, 1809, 143.) Isolated many 
times from stomach contents and onco 
from preputial smegma. Similar to Sar- 
eina pitlmonum. 

Sarcina Jusca Gruber (Arb. bakt. 
Inst. Karlsruhe, 1, Heft 3, 1895, 282.) 
From flour 

5or«'«a fuseescens Dc Bary (Vorle- 
sungen (iber Baktcrien, 2 Aufl , 1887, 181 
and Botan Centmlb., 1887 , 34 Be- 
duced to n synonym of iSorcjna ventncnli 
Goodsir by Migula, Syst. d. Bakt , S, 
1900, 259 ) From the contents of the 
stomach. 

Sarcina gasoformans Gruber. (Arb. 
bakt Inst Karlsruhe, I, Heft 3, 1895, 
270 ) From leaven Young cultures 
produce considerable gas 
Sarcina gtganlca Kern (Arb bakt. 
Inst. Ivarlsruhe, 1, Heft 4, 1897, 508 ) 
From stomach contents of the starling 
(Slurniis lulgarii). The diameter of a 
cell is 2 05 to 2.1 microns. Winslow and 
Winslow (foe cif., 232) regard this species 
as identical nitb Sarcina Jlava De Bary. 
Sarcina gigantea Petter (Froc. Kon. 



292 


UANTJAI/ OF DETERMINATIVE BACTERIOLOGY 


Akatl. Wet. Amsterdam, 1931, 1417; 
Thesis, Utrecht, 1932; Coropt. rend. 
Acad. Sci , Paris, 196, 1933, 300.) From 
salted herring. Halophilic. 

Sarcina fiamaguchiae Saito. (Cent, 
f. Baht., II Abt., 17, 1906, 155.) From 
soybean mash. 

Sarcina tncona Gruber (loc. cil., 248.). 
From leaven. 

Sarcina incarnala Gruber. (Loe. eit., 
270; lihodococcus tncarnatus Wnslon' 
and Rogers, Jour Inf. Dis., S, 1906, 
545.) From leaven. Produces pink pig- 
raent. 

Sarcina intermedia Gruber (Loc. cU., 
277). From leaven. Winslow and 
Winslow (loc. cit., 235) regard this 
species as identical with Sarctna lutea 
Schroetcr. 

Sorctna tnfcsttnalts Zopf. (Die Spalt- 
pilze, 3 Au6 , 1835, 55.) From the in> 
testines of poultry 

Sarcina lactea Gruber. (Loc. ctt., 254 ; 
not Sarctna lactea Dergey et al., Manual, 
1st etl., 1923 , 73.) From leaven. 

Zarema facets Chester. (No 45, Conn, 
Storrs Agr. Exp Sta. Rept , 1894, 79; 
Chester, Mao. Determ. Bact., 1901, 111.) 
From fermented milk (matzoon). Wins- 
low and Winslow (loc. ctt , 232) regard 
this species as identical with Sarctna 
Jlava De Bary. 

5arcina Jactis aetdi Conn, Estcn and 
Stocking. (Storrs Agr. E’lp. Sta. Ann. 
Rept., 1907, 125.) From milk. 

Sarcina lactis albus Conn, Eslon and 
Stocking (loc. «(., J21). From milk. 

Sarcina lactis aurantiaefi Conn, Estcn 
and Stocking (loc. cit., 125). From 
milk. 

Sarcina lactis lutea Conn, Esten and 
Stocking (loc. cit , 124). From inilk. 

Sarctna lembkci Migula (No. 21, 
Lembkc, Arch. f. Hyg., S6, 1S96, 316; 
Migula, Syst. d. Bakt., S, 1900, 211.) 
From the intestine. Winslow and Wins- 
low (foe- cit., 232) regard this species as 
identical with Sarcina fiava Do Bary. 

Sarcina liquefaciens Frankland and 
Frankland. (Phil. Trans. Royal Soc. 


London, 178, B, 1883, 267.) From dust. 
Also found in cheese by Jlenrici (Arh 
bakt. Inst. Karlsruhe, /, Heft I, ISGl, 
95). Winslow and Winslow (loc. cii., 
232) regard this species as identical with 
Sarcina Jlava De Bary, 

Sarcina Imda Gruber (loc. cit , 207). 
From leaven. Winslow and Vr’inslow 
(loe. cit., 235) regard this species a.'< 
identical with Sarcina lutea Schroctrr 
Sarcina livido-lntescens Stubenrath. 
(Stubcnrath, in Lehmann and Neuinana, 
Bakt. Diag., 1 Aufl., 2, 1890, 143; Sarrins 
tulesccns Chester, Man. Determ. Pact., 
1901 > Il2.) From stools in a case of enter* 
His. Stubenrath regards this as a sub- 
species or variety of his Sarcina cgui. 

Sarcina loewenbergit Mac6, (Uce 
sarcine pathogSne, Loewenberg, Ami. 
Inst. Past., IS, 1899, 358; Mac6, TraitS 
Pratique de Bact., 4tb cd., 1901. 4W.) 
From the nasal cavity in a case of orena. 

Probably a strongly slime>formingvariety 
of Sarcina telragcna, according to Lch* 
mann and Neumann, Bakt. Diag, 5 
Aufl.,.f, 1912, 206. Alsosec Galli-Valcrio, 
Cent. f. Bakt., I Abt., Orig., 47, 190S, 177, 
for discussion. 

Sarcina luteola Gruber (he. at , 2D5). 
From leaven. Wmslow and lYimlo* 
(toe, at., 235) regard this species 8» 
identical with Sarcina lutea Scbroctcf 
Sarcina marginala Gruber (loc. cd-. 
208). Fromleaven. 'Winslow andWins- 
low (loc. cil., 235) regard this as identic 
with Sarctna lutea Schroetcr, 

Sarcino rnclt/lava Gruber (loc. cd, 
272). From flour. Winslow and lUns' 
low (toe. ctt., 235) consider this identical 
with .Sarcino lutea Schroetcr. 

Sarctna minuta De Bary. (Vorlesun^ 
en tibcr Baktericn, 1 Aufl*. 18S5, V 
trans., 2nd cd., 1837, 117 and 185.) 

Sarcina mirabtlis Kern. (Arb. 

Inst. Karlsruhe, 1, Heft 4, 1897. 

From intestine of the ycllow-ba® 
(Emberfso citrincllo) and a dove t 
lumba oenas). Winslow 'Vf* 

(loe. cit^ 232) consider this spcciea idea 
cal with Sarcina fiava De Bary. 
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Bakt., II Abt., 61, 1925, 495; Pribram, 
Klassifikation dor Schizomyeeten, 1033, 
45.) Lives symbiotically with cock- 
roaches. 

iSarcma ihermodunca Waincss and 
Parfitt. (Jour. Baot., 40, 1940, 157.) 
From milking machines and other dairy 
farm utensils. Resists pasteurization 
temperatures 

Sarctna thermophila Bargagli-Petrucci. 
(Nuov. Giorn Bot Ital., fO, 1913; Abst. 
in Cent f. Bakt., II Abt., 43, 1915, 294 ) 
From the borax-yielding waters of Tus- 
cany. Grows at temperatures up to 

Sarcina urinae Wclcker (Sorcinorcnts 
Hepworth, Microscop Jour., 5, 1857, 1; 
Welcker, in Henie and Pfcffer, Ztschr f. 
rat Med , 3 Ser , 5, 1859, 199; ^^€r^smo• 
pedta urmac Rabenhorst, Flor. curop. 
algarum, S, 1865, 59.) Observed in the 
bladder See below, Sarctna tcelckcrt 

Sarctna variabtlts Stubcniath (Stu- 
benrath, in Lehmann and Neumann, 
Bakt Diag , 1 Aufl , g, 1890, 143 ) From 
gastric contents May bo considered a 
subspecies of Sarctna cqut Slubenrath 
Winslow and Winslow {loc ctt., 232) re- 


gard this as identical with jS'arctno /aro 
De Bary. 

Sarctna variegata Pansini. (Arch f. 
path. Anat., 122, 1890, 459.) Found 
in sputum from eases of influenza. 

Sarcina velulina Gruber {loc. cil , 
275). From leaven. Winslow and Wins- 
low (loc. cil., 235) consider this species 
identical with Sarcina lutea Schroeter 

Sarcina vermtcularis Gruber (loc af , 
253). From wheat flour. 

Sarctna vermiformis Gruber (loc. at., 
266), Fromleaven. Winslow and Wins- 
low (loc cit., 235) consider this species 
identical with Sarcina lutea Schroeter. 

Sarcina viridia flavescena Rosenthal 
(Inaug. Dies., Erlangen, 1893; Abst. in 
Cent. f. Bakt., 16, 1894, 1024.) From 
the oral cavity. 

Sarcina welckeri Rossmann. (Ross- 
man, Ueber Urinsarcina, Flora, 1857, 
641; Meriamopedia welckeri Rabenhorst, 
Flora europaea, Alg. 11, 1865, 68 ) From 
the urinary bladder 

Uroaarcina dimorpha Beijerinck. 
(Cent. f. Bakt., 11 Abt., 7, ml, 
Reported to form spores. Non-motile. 
From garden earth. 



296 


MANUAL OF DETERSUNATIVE BACTERIOLOGY 


2. Chromogenesis best seen on LofBer’g serum, 
a. Acid from fructose, 
b. Acid from sucrose. 

5 I^cisseria perjlava. 

bb. No acid from sucrose. 

6. Neisseria Jlava. 

aa. No acid from fructose, 
b. Acid from glucose. 

7. Neisseria suhjlava. 

bb. No acid from glucose. 

8. Neisseria Jlavescens. 

II. Anaerobes. 

A. Gas produced from peptone broth. 

9. A''cissmo discoides. 

B. No gas produced. 

1. Odor of rancid butter. 


2. No rancid odor. 


10. Neisseria reniformis. 

11. Neisseria orbieulaia. 


1. Neisseria gonorrhoeae Trevisan. 
(Micrococcus der Gonorrhoo, Ncisscr, 
Vorl. Mittcil , Cent. f. Mcdicinischc 
Wissenschaft, 17, 1879, 497;' Trevisan, 
Atti della Accaderaia Fisio-Medlco-Sla- 
tistica in Milano, Sor 4, 3, 1885, 105.) 
From Gieek, gonorrhoea, flux of semen; 
M.L. genitive of gonorrhoea 

Synonyms: Gonococcus, Diplococcus 
dcp Gonorrhoe, Bumm, Dor Mikrooigan* 
ismen dor gonorrhoischen Schleimhautcr- 
krankung, Weisbaden, 1885, 10; Mertsmo- 
pedta gonorrhoeae Zopf, Die Spaltpilzc, 
1885, 54 ; Micrococcus gonorrhoeae Flugge, 
Die Mikroorganismen, 1880, 156; Micro- 
coccus gonococcus Schroetcr, in Cohn, 
Kryptog Flora v. Schlesien, 5, I, 1886, 
147, Diplococcus gonorrhoeae Lehmann 
and Neumann, Dakt Diag , 1 Aufl., 2, 
1896, 150, Micrococcus gonorrhoeae Leh- 
mann and Neumann, ihid., 4 Aufl., 2, 
1907, 212. 

Spheres: 0 0 to 1.0 micron, occurring 
singly and in pairs, the sides flattened 
where they arc in contact. Gram- 
negative 

Grows only on media with the addition 
of bod 3 - fluids (blood, ascites, etc.), or 
other specially prepared media. 

Colonics arc small, transparent, even- 


tually (2 to 4 days) developing a lobate 
margin, grayish-white with a pearly opal- 
escence by transmitted light. Larger 
colonics on special media. 

Acid from glucose. No acid from 
maltose, fructose, sucrose and mannitol 

Optimum temperature 37®C. h*" 

growth below 25* or above 40®C. 

Aerobic to facultative anaerobic. 
Many strains develop more readily 
increased CO* tension. 

Common name: Gonococcus. 

Source: Originall)' found in purulent 
venereal discharges. Also found 
blood, conjunctiva, joints and cerebro- 
spinal fluid. . 

Habitat: The cause of gonorrhoea and 
other infections of man. Not found m 
other animals. 


2. Neisseria meningitidis (Albrecht 
and Ghon) Holland. {Diplohokkusinira- 
cellularts mcningUidis 4Vcichsel u®. 
Fortschr. d. Med., B, 1887, 6S3 ; A 
weicksclbaumti Trevisan, I 
specie dello Battcriacec, 18S9, 
Diplococcus intracellularisJsegcT, sc 

f. Hyg.. 19. 1895, 353; not 
intraccllularis Jaeger, ibid., o » 
Streptococcus tnlracellularis 
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and Neumann, Bakt.-Diag., 1 Aufl., ?, 
ISOC, 132; .l/icrococcu5 intrdCfHu/aria 
Migula, Syst. d Bakt., S, 1000, ISO, 
Micrococcus meningococcus ecrthrospi- 
nalis Albrecht and Gliop, Wiener Uin 
lYochnschr., 14, 1001, OSS, not Strepto- 
coccus ueichselbaumtt Chester, Man. 
Determ. Bact., 1001, G4, not Meningo- 
coccus iniraccUutafis Jaeger, Cent, f 
Bakt., I Abt., Orig., S3. 1903, 23, Micro- 
coccus meningitidis Albrecht and Glum, 
Cent. f. B.'ikt., I Abt , Orig , 53, 1003, 
40S ; Diploeoceus intraccl/u/aria NVeichscl- 
baum. Cent. f. Bakt., I Abt , Ong , 55, 
1903, 511; .1/ierococcus intraecllularis 
meningitidis de Bettencourt and Franca, 
Ztschr. f. Ilyg., 4G, 1901, 404 , Dtphcoccus 
meningitidis, ibid., 495; Holland, Jour 
Baet., S, 1920, 224; Neisseria intracel 
lularis-meningitidis Holland, ibid , 221, 
Neisseria inlracellulans Holland, i6i</ , 
221, SCO also CUer and Huntoon, Jour 
Mod. Res , SO (N. S. IS), 1900, 371 and 
Murray, Med. Res. Council, I/ondon, 
Special Report Series No 124, 1929 lor 
detailed studies of the group ) From 
Greek, rnenmr, meninffcj, a membrane, a 
membrane covering the brain; M I» 
genitive of meningitis, an inflammation 
of the meninges. 

The binomial, A'euicria intraceliularis, 
used in previous editions of the Manual 
has proved confusing because the names 
.l/icrococcus inlraccilularts, Diplococeus 
tnlraceflufans and Streptococcus intra- 
ecHularis, have been used loosely for 
unrelated organisms- Neisseriaueiehsel 
baumti has been so rarely and loosely 
used that any attempt to introduce it 
now is inadvisable despite rights of 
priority. The equally available name. 
Neisseria meningitidis, has lliercforc 
been adopted to avoid further confusion 
It has the obvious advantage of associ- 
ation with the common name, meningo- 
coccus, which has been so frequently used 
in the literature. 

In 1898, Councilman, Mallory and 
Wright (Epidemic Cerebrospinal Memn- 
gitis and its Relation to Other Fonns of 


Meningitis, Boston, 1S9S) definitely 
established the Gram-negathe coccus as 
the cause of epidemic meningitis and 
clarified the confusion created because 
Jaeger regarded the coccus that he 
isolated (see Dirlococcus crassus von 
Lingelshcim) ns identical with A’cuscria 
memngtltdts. 

Spheres : 0 G to 0 8 micron in liiamcter, 
occasionally larger, occurring singly, in 
l>airs with adjacent sides fi.attcncd, or 
occasionally in tetrads. Gram-negative. 

Good grow th is obt.aincd on media con- 
taining blood, blood scrum and other 
ennehment fiuids with added glucose. 
Best grow th on special media 
Blood ag-ar plates are generally era- 
ployed to isolate the organism. The 
colonies are small, slightly convex, trans- 
parent, gbslcmiig Colonics large on 
special media. 

Older cultures may show growth on 
neutral agnr or glucose agar, properly 
prepared Frequent transplantation is 
necessary to keep the organism alive In 
recently isolated strains, older strains 
survive for one month or longer at 37*C 
and for years on special media 
Acid from glucose and maltose No 
ncid from fructose, sucrose and mannitol. 

Nitrites not produced from nitrates 
(Branham) 

Optimum temperature 37“C No 
growth at 23® or at 40®C 

Aerobic, no growth anaerobically 
Common name. Meningococcus 
Source: Originally found in cerebro- 
spinal fluid Also found in nasopharynx, 
blood, conjunctiva, pus from j’oints, 
petecbiae in skin, etc 
Habitat Nasopharynx of man, not 
found in other animals Cause of epi- 
demic cerebrospinal fever (meningitis). 

Four main varieties or tjpes of Neis- 
seria meningitidis have been differen- 
tiated by Gordon and Murray (Jour. 
Boy Army Med. Corps, S5 (2), 1915, 
423) and by others on the basis of agglu- 
tination reactions with immune serums 
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3. Neisseria catarrhalls (Frosch and 
Kolle) Holland. {Micrococcus catarrh- 
alls Frosch and Kolle, in Flu^c, Die 
Mikroorganismen, 3 Aufl., S, 1896, 154; 
Diplococcus pharyngis communts von 
Tiingelsheim, Klin. Jahrb., 16, 1906, 408; 
Holland, Jour Bact., 6, 1920, 224.) 
From Greek, catarrh, a running down. 

Spheres : 0 6 to 0.8 micron in diameter, 
occurring singly or in pairs with adjacent 
sides flattened, occasionally in fours. 
Gram-negative. 

Agar colonies: Small, circular, grayish 
white to dirty white, with crose maigins 

Broth: Turbid, often with slight pel- 
licle. 

No acid from any of the carbohydrates. 

Optimum temperature 37°C. Grows 
well at 22''C. 

Aerobic, facultative. 

Source: Nasopha^yn^, saliva and res- 
piratory tract. 

Habitat : Human mucous membrane of 
the respiratory tract. Often associated 
n ith other organisms in inflammations of 
the mucous membrane 

Note: Topley and Wilson (Prin. of 
Bact., 1031, 349) state that Neisseria 
pharyngis cinerea {Micrococcus pharyngis 
cinereus von Lingclsheim, Klin Jahrb., 
15, 1906, 373) resembles A^emcna catar- 
rhalls so closely that it should probably be 
regarded as a variety of this species. 

4. Neisseria sicca (von Lingclsheim) 
Bergey et al. {Diplococcus pharyngis 
siccus von Lingclsheim, Klin Jahrb., 16, 
1006, 409; Diplococcus siccus von Lingels- 
hcim, Ztschr f Hyg., 69, 1935, 476; 
Micrococcus pharyngis stccus Kutscher, 
in Kolle and Wassermann, Handb. d. 
Path Mikroorganismen, 2 Aufl,, 4, 1912, 
603; J/tcrocoecus pharyngis-siccus Hol- 
land, Jour of Bact., 6, 1920, 224; Neis- 
seria pharyngis-sicci (sic) Holland, ibid.i 
Bergey et al., Manual, Ist cd , 1923, 43 ) 
From Latin, sicca, dry. 

Spheres :0 6 toO S micron in diameter, 
occurring singly and in pairs with ad- 
jacent sides flattened Gram-negative. 


Blood agar colonies : Grayish, someirbat 
dry, crumbling when an effort is made to 
remove them. 

Ascitic agar colonies: Small, very firm 
and adherent to medium, becoming cor- 
rugated on the surface. 

The organisms precipitatespontaneous- 
ly when suspended in normal salt solu- 
tion. 

Acid from glucose, fructose, maltose 
and sucrose. No acid from mannitol 

Optimum temperature ST'C. Grows 
at 22‘’C. 

Aerobic, facultative. 

Source : Nasopharynx, saliva and spu- 
tum. 

Habitat: Mucous membrane of (be 
respiratory tract of man. 

5. Neisseria perflava Bergey et al 
(Chromogenic group I, Elser and Hun- 
toon, Jour. Med. Res., fO (N.S.I5)tJW)i 
415; Bergey ct al., ^faDuaI, Ist ed , 1923, 
43.) From Latin per, very and fam, 
yellow. 

Spheres: 0.6 to 0.8 micron, occurring 
singly and in pairs with adjacent side* 
flattened. Gram-negative. 

Glucose agar colonies: Small, circular, 
slightly raised, greenish-gray by reflected 
light, and greenish-yellow and semi- 
opaque by transmitted light. The sur- 
face is smooth, glistening. The groi’'^ 
is adherent to the medium. Chromo- 
genesis best seen on Loffler’s blood serum 
medium. 

Ascitic agar colonies: Like those o 
glucose agar. 

Acid from glucose, maltose, iruc'o- , 
sucrose and mannitol. 

Optimum temperature S7®C. 
at 22^0. 

Aerobic, facultative. 

Source : Nasopharynx, saliva and sp 
turn. 

Habitat : Mucous membrane of resp , 
tory tract of man, 

6. Neisseria flava Bergey et nl. 
lococcus pharyngis Jlavus I and poss> 
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Diplococcus pharyngis JIaitis II, von 
Lingcislicim, Kliii. Jalirb., IS, 1006, 409, 
Diplococcus flavus I and possibly Dtplo- 
coccus flams II, v. Idngclsbcim, Zcitscbr. 

^9, loos, 470, il/tcrofoccus 
pharyngis flavus I and possibly Mtcro- 
coccus pharyngis flavus II, I,chmann and 
Neumann, Bakt. Diag., 7 Aufl , 2, 1927, 
259; Cliromogcnic group II, Kiser and 
Ilunloon.Jour. Med. llcs.,50 (N S IS), 
1909, 415; Borgey ct al., ifanual, Ist cd , 
1923, 43 ) From Latin yiaiua, yellotv. 

Spheres: 0.5 to 0.8 micron, occurring 
singly and in pairs with adjacent sides 
flattened. Gram-negative 

Glucose agar colonics: Small, circular, 
slightly raised, greenish-gray by reflectcil 
light and greenish-yellow- by transmitted 
light. Growth not adherent to medium 
Surface colony is smooth with numerous, 
rather coarse crumbs in center Margin 
entire, or rarely slightly irregular 
Chromogencsis best seen on Lolllcr's 
blood scrum medium. 

Ascitic agar colonics: Like those on 
glucose agar. 

Acid from glucose, fructose and 
maltose. No acid from sucrose or man- 
nitol 

Optimum temperature 37*C. Grows 
at 22‘'C. 

Source : Nasopharynx, cercbro-spin.nl 
fluid in eases of meningitis (very rare). 

Habitat : Mucous membrane of respira- 
tory tract. 

7. Neisseria subflava Bergey et al 
(Chromogenic group III, E!.«er and 
Huntoon, Jour. Med. Bcscarch, SO (N.S 
15), 1909, 415, Bergey et al , ISIanual, 1st 
ed., 1923, 44 ) From Latin sub, less and 
flams, yellow. 

Spheres: 0 6 to 0 8 micron, occurrii^ 
singly and in pairs with adjacent sides 
flattened. Gram-negative 

Glucose agar colonies Small, slightly 
raised, pale greenish-yellow, especially 
on primary culture. 

Acid from glucose and maltose No 
acid from fructose, sucrose or mannitol. 


Agglutinates in normal rabbit serum. 
Optimum temperature ZVC. Little 
ornogrottthat 22°C. 

.\erobic, faciilLativc 
Easily confused with Neisseria vteti- 
tngiltdvs. 

Source - Nasopliarynx. 

Habitat. Mucous membrane of the 
respiratory tr.act of man 

8 Neisseria flavescens Branham 
(U S Public Health Service, Pub. 
Health Hepts., iS, 1030, 845 ) From 
Latin flatescens, becoming yellow. 

Biscuit-sliapcd cocci occurring in flat- 
tened pairs. Giant forms common. 
Gram-negative. 

Glucose agar . Poor grow th 
Blood ngar : Good grow th, colonies less 
moist tb.an those of the meningococcus. 
Golden yellow pigment. Greenish-yel- 
low on Lufllcr’s blood serum medium. 
Scmisolid agar - Good growth 
No acid from any of the carbohydrates 
Optimum temperature 37®C. 

.\crobic, facultative 
Serologically homogeneous group 
Source Ccrebro-spinal fluid in cases 
of meningitis. 

Habitat Probably mucous membrane 
of respirator}' tract of man. 

Notc- Wilson and Smith (Jour. Path 
and Bact , SI, 192S, 597) do not regard 
differences in sugar fermentations, 
chromogencsis, appearance of colonies, 
etc sufBcicntJy constant to warrant the 
separation of the species Neisseria eatar~ 
rkahs, N flava, N einerea, N mucosa 
and N sicca Tliey recommend that all 
be grouped under a single species known 
as Neisserta pharyngis {Diplococcus 
pharyngis)- 

9. Neisseria dlscoides Prdvot (Ann. 
Sci Nat., S6r Bot., IS, 1933, 100 } 
From Greek, dtscoeides, discus shaped; 
I^tinadj , disk-shaped. 

Spheres: 0.6 to 0 7 micron, occurring 
in pairs or tetrads Gram-negative. 
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Gelatin: No liquefaction. 

Deep agar colonies : Lenticular, up to 
1 mm in diameter Grows in ft narrow 
disk about J cm below the surface. Gas 
produced 

Broth - Turbid. Fine granular precipi- 
tate. Slight rancid odor and inflam- 
mable, explosive gas produced. 

Peptone water: Gas produced 

Indole not formed. 

No action on milk. 

Coagulated proteins not digested. 

Carbohydrates not attacked. 

Hydrogen sulfide not produced. 

Neutral red glucose broth: Becomes 
pinkj but no further change. 

Optimum pH 7 0 to 8 0. 

Temperature relations Optimum 37®C. 
No growth at 28®C. Killed in half an 
liour at C0®G. 

Non-pa thogeme 

Strict anaerobe. 

Distinctive characters Colonics grow 
in narrow zone 1 cm below the surface 
of an agar stab; gas produced from pep- 
tones. 

Source: Isolated from bronchial mucus, 
respiratory system , dental and tonsillary 
focal infections. 

Habitat: Buccal cavity (human) and 
probably also in other warm-blooded 
animals. 

10. Neisseria renlformis (Cottet) Pri- 
vet. {Diplococcus reniformta Cottet, 
Compt rend, Soc Biol , 52, 1900, 421; 
Micrococais rentformts Oliver and Wher- 
ry, Jour. Inf. Dis., 2S, 1921, 341 ; Prfivot, 
Ann. Sci. Nat , S6r Bot., IS, 1933, 103.) 
From Latin, ren (rcncs), kidoey;-/orm«, 
form, i.e. kidney-shaped. 

Spheres :0.8 to 1.0 micron,bean'Shapcd, 
occurring in pairs Gram-negative 

Gelatin : No liquefaction. 

Deep agar colonies • Appear in 24 to 48 
hours; at first punctiform, then lenti* 
cular; small, 0 3 to 0.5 mm. No gas 
produced. 

Agarslant: Minute, bluish-white, dew- 
drop colonies. 


Broth: Turbid in 24 hours; flocculent 
precipitate rapidly formed, clearing tiie 
medium. No gas produced, but a ranciri 
odor is present. 

Peptone water: Very meagre grow fh. 
Traces of indole. 

Milk : Unchanged. 

Coagulated proteins not digested. 

Slight amount of acid from glucose bj 
one strain only. 

Optimum pll 7.0. Limits of pH 60 
to 8.0. 

Temperature relations .‘Optimum STT. 
No growth at 22®C. Killed in half an 
hour at 60®C. or in an hour at 56®C 

Pathogenic. 

Strict anaerobe. 

Distinctive character: Odor of rancid 
butter. 

Source : Isolated in several cases frop 
suppurations of the urino-genital sj'stcn 

Ilabitot: Presumably in bodies ol 
warm-blooded animals. 


11. Neisseria orbJculataPfdvot. 
lococcus orbiculus Tissier, Ann. lost- 
Past., £2, 1008, 204; Prfiwt, Ann. Sci 
Nat., S6r Bot., IS, 1933, 109.) From 
Latin, orbiculalus, having the form o* 
an orb or sphere. 

Spheres: 1.5 to 2.0 microns, occurnr? 
in pairs. Gram-negative. 

Gelatin: No growth at 22®C. 

Deep agar colonics : After 36 to 4S hours, 
large, lenticular, very regular, whitisD, 
almost transparent. Gas not 
Broth : Turbid. Sediment. 
iMi/k: No coagulation. 

Egg whi te not attacked . 

Proteoses attacked without formation 
of indole. 1 

Acid from glucose. Acid produf 
feebly from lactose. No acid from » 


crose. . 

Temperature relations : Optimum 
No growth ot 22”C. Killed «l ® 

Non-pathogenic. 

Strict anaerobe. 

Distinctive characters: Large si » 
gas production 



FASJILY NEISSERIACEAE 


301 


Source: Isolated from feces of j'oung 
cliildrcn. 

Habitat: Intestinal cannl Not com- 
mon. 

Appendix I: Additional fipccica have 
been placed in this genua as given below 
Some arc undoubtedly identical with 
previously described species, w bile some 
may belong in other genera 
DiphcoccJia cToasus von Lingclshcim 
(Dip/ococcus inlracdlularia Jaeger, 
Ztsch. f. Ilyg., 19, 1S93, 353, Tctraeoceua 
tn/racellularis, tbid, 31S, von Lnigcls- 
hcim, Ztschr. f. Ilyg , S9, 190S, 467, 
J/ierococcus craaaua Lehmann and Neu- 
mann, Uakt. Ding., 7 Aull , S, It)i7, 
25Q.), Commonly found m naiopharyn- 
gsal secretions, also in tho cerebrospinal 
fluid of suspected eases of meningitis. 
Also known ns Jnegor’a coccus or oa 
Jaegersher ModiTikation dcr .Meningo- 
coccus, 

Diptoeoeeua mucoaua von Lingclslieim 
(von Lingelsheim, Klin. Jahrb , IS, lOOC, 
373, and Ztsclir. f. Ilyg , S9, 1903, 457. 
Neisseria mucesa Murray, in Manual. 5th 
ed., 1939, 283, not Streptocoeeva mucoaua 
Howard and Perkins, Jour Med Ites , 
6, (N S /), 1901, 174, not Pneumococcus 
mucoaus Park and Williams, Jour E'P 
Mod., 7, 1905, 411.) From nasal secre- 
tions This Gram-negative coccus is Kiid 
to show similarity to the meningoeocrus 
and to be like the diplococcus found by 
Weichselbaum and Gbon (Weiner Ivlm 
Wchnschr , No 21, 1905) in nasal secre- 
tions of a healthy person. Clearly it is 
dilTcrent from tho Gram positive, mu- 
coid type of pneumococcus which is de- 
scribed by Binaghi (Cent f. Bakt , I 
Abt., 22, 1897, 273), Howard and Perkins 
(Jour Med. Res , e, 1901, 174), Park and 
Williams (Jour. Exp. Med., 7, 1905, 411) 
and others 

Micrococcus pharyngis ctnereus von 
Lingelsheim. (Klin. Jahrb , IS, 1906, 
37Z; Mterococcua ctnereus v Lingelsheim, 
Ztsebr. f. Ilyg , S9, lOOS, 456, Neisseria 
einerea Murray, in Manual, 5th ed., 1939, 


2S3 ) From mucous membrane of nose 
and throat. 

Netssena arlkrilica (Costa) Ilauduroy 
ct al {Mterococeua arthrthca Osta, 
Comp rend. Soc.’’lliol., Pans, S5, 1920, 
933, Ilauduroy, Ehringcr, Urbain, Guil- 
tot and Magrou, Dictionnaire dcs Bac- 
t6ries Pathogbnes, Paris, 1937, 296 ) 
fsoLated from a ease of liuman arthritis 

Neisseria edigloni (sic) Trevisan. 
(Diplococcus scarlatinae sanguinis Jamie- 
son and Zklington, Brit. Med. Jour., /, 
IfiS", 1205, Trevisan, I gcncri e Ic specie 
delle Battcriacec, ISS9, 32 ) From a 
scarlet fever patient 

Neisseria fuha Dc Bord, (Jour Bact., 
SS. 1939, 119, Iowa State Coll. Jour Sci., 
16, 1912, 471 ) From conjunctivitis 
and vagimtis 

Netssena fftlbonsi Ilauduroy ct al. 
(Gr.vm-ncgativc coccus, Gibbons, Jour. 
Inf Dis . iS, 1029, 259j Ilauduroy ct ol., 
Diet d Bact Path., 1937, 300 ) Iso- 
lated from skin abscesses in rabbits and 
guinc.a pigs 

Netssena pii7anfca Do Bord (Jour. 
Bact , JS, 1939, 119; Iowa State Coll. 
Jour Sci , 16, 1942, 472 ) Prom a normal 
v.agina 

A'cisscrio /uciharww Brown (Amcr. 
Mus Novit , No 251. 1927,3 ) Amotile, 
Cram-negative diplococcus that prob- 
ably should bo placed in tho goniis J/i- 
crococcus From a dead fly, l,ucilia 
ssrieala killed by Bacillus luUae. 

Netssena pseudocalarrhalis Huntoon. 
(Jour Bact , 27, 1934, 103 ) Like Acts- 
serta catarrhalis, shows no action on 
carbohydrates but is culturally more like 
Netssena meningitidis and forms homo- 
geneous suspensions in a salt solution. 
From nasopliarynx 

Netssena rebclUa Trevisan. (Micro- 
coccus 111 Trachoma folliculare, Kuchark- 
sky, ISS7, Trevisan. I genen e le specie 
dellc Battcriacec, Milan, 1SS9, 32 ) 
Trom trachoma 

Neisseria vcnezuelcnais Ilauduroy et 
al (lUguez, Gaceta Med. de Caracas, 
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June 30, 1935; Pedro del Corral, Rev. (le Puth,, 1937, 30S.) Found in localized 
Med. y Cir. do l.i Clinica Mncnca3’, April, epidemics of cerebrospinal mcBingitis 
1935; Ilauduroy ct al., Dick. d. R.act. in Venezuela. 


Genus II. Velllonella Pricol.* 

(Ann. Sci. Nat., S6r. Dot , IS, 1933, 118.) Named for A. Vcillon, tlic French 
bacteriologist, who isolated the type species. 

Small, Gram-negative cocci averaging 0.3 micron. Occur in masses, rarely in pairs 
or short chains. Cells undiderentiatod. United by an interstitial substance of 
ectoplasmic nature. The known apccics nre anaerobic. Good growth on standard 
culture media. Diochcmical activitj' pronounced. Harmless parasites in mouth and 
intestine of /n.*in and nnimal.s. 

The typo species is Veilloudla porrufn (Voillon and Zuber) Prfivot. 


Key to the spcciVa of genus Velllonella. 


I. Acid and gas from glucose. AVc.akly hemolytic. 

1. Vetllonella panula. 

II. Carbohydrates not attacked. Cas produced from peptone 
hemolytic. 


2. Vctllontlla gasogtnes. 


broth. 


Non- 


1. Velllonella parvula (Vcillon and 
Zuber) Privot iStaphylocoeeus parvM* 
lus Vcillon and ZulMjr, ,\rch. mdd Exp., 
189S, 512, .1/iVrocofCHS panuhts Bergey 
ct al , Manual, 3rd cd . 1930, 92, Prdvot, 
Ann. Sci N.at . Sdr Bot , 16. 1933, 119 ) 
From Latin, parvulus, very small. 

Description from Prdvot {fee e«t.). 

Very small spheres . 0 2 to 0, t micron, 
occurring in masses, occa3ion.all3’ in very 
short chains Gram-negative 

Gelatin : No liquefaction 

Scmisolid agar (Veillon) colonics: At 
first piinctiform, becoming lenticular, 
reaching a diameter of 2 mm Gas bub- 
bles. 

Blood agar colonics Usu.ally surround- 
ed by a clear halo; weakly hemoli'tic. 

Agar slant • Transparent, bluish, min- 
ute colonies. 

Peptone broth: Turbid with fine scdi- 
raent- 

Glucose broth : Turbid. Faintly fetid 
odor. Gas produced contains COj, 11* 
and IltS. 

Broth Serum: Very abund.int, rapid 
growth. 


Milk: No ncid. Nol coasulated. 
Some strains produce g.as. 

Small amount of indole formed. 
Nitritc.s produced from nitrates. 
.\cid and pas from glucose. Slight 
amount of arid from fructose, galactose 
and 8uc,ro50. Some strains feebly altae 
mannitol, maltose and inulin. 
Ca'igulated protein not attacked. 
Ammonia not produced. 

Ilydrogon sulfide produced. 
Optimum pH 0.5 to S.O. _ 
Temperature relations : Optimum37 
Grows feebly nt 22‘C. Killed m one 


hour at 55®C. 

Strict anaerobe. . 

Distinctive cliaracters: Fcrmcnta 
of polypeptids to produce bj'droge - 
carbon dioxide, hydrogen sulfide 
indole; fermentation of sug.ar9 ; hemo J 
sis of blood; production of nitrites fro 

"&urc;:lBOln..:l by Veillon nndZ»b«' 

from appendices, buccal cavities 
lungs. Of the 13 strains studied f 
Prtivot, 3 were isolated from ^ 

gangrene, one from an appei' 


• Revised by Prof. E. G. D. Murray. McGill University, Montreal, P- Q ■ 

ada, June, 1938. Descriptions renewed by Dr. Ivan C. Hall, New York i /» 

uary, 1944. 
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from alveolar pyorrhea, 5 from amoiotic 
fluid, 2 from abscesses and pulmonary 
congestion and one from the buccal 
cavity of a normal rabbit. Found in 
suppurative lesions or pus It may oc- 
casionally be pathogenic and invade the 
tissues, causing suppurations, alone or 
in association with other pyogenic or- 
ganisms. 

Habitat : Normally a liarmlcss parasite 
found in natural cavities of man and 
animals, especially the mouth and digest- 
ive tract. 

la. yetllonello parvvla var mimmo 
Pr^vot. {Slaphyloeocevs minimus Gio* 
elli, Boll. R. Accad. Med. di Genova, 
1907; Abst. in Cent, f Bakt . I Abt , 
Ref., 4S, 190S-00, 895; JIftcrococcus mini- 
mus Bergcy et al., Manual, Ist e<l , 1923, 
C9; PrSvot, Ann Sci. Nat , Sir Dot , 
18, 1933, 125.) From Latin, minimus, 
emallest, 

DifTers from reiWon<//a parvvla only 
in its slightly smaller sire <0 2 to 0 3 mi- 
cron). Growth only at 37*C Nogrowth 
nngcUtln. Qrowthonthewallof thecul- 
turo tube in fine flakes, not clouding the 
medium, and no plasmobsis in a 5 per 
cent salt solution. 

Source; Isolated from a periuterine 
abscess. 

lb. reiZfonella parvufa var ZiranAamii 
Pr4vot. (Anaerobic micrococcus, Bran- 
ham, Jour Inf. Dis , .fl, 1927, 203; tftid , 
is, 1928, 230, Micrococcus brankamit 
Bergcy et a!., 3ranual, 3td cd , 1930, 92, 
Prdvot, Ann. Sci. Nat , S6r Bot , IP, 
1933, 120 ) Named for Dr. Sara E 
Branham, of the National Institute of 
Health, Washington, D. C 

Serologically distinct from VetUbnella 
parvvla. One strain liquefied gelatin 
slov-ly. 

Source: Isolated from nasal washings 
in two cases of influenza 

le. Veillonella parcula var. Ihomsonii 
Prdvot. (Anaerobic diplococcus, Thom- 
son, Jour. Trop. Med and Hyg., fG, 1923, 


227 and Ann Pickett-Thomson Res 
lab., /, 1921-25, 105 and 164, Prdvot, 
Ann. Sci. Nat , Sdr Bot , IS, 1933, 126; 
Micrococcus Ihomsoni Hauduroy et al.. 
Diet d. Bact Path , 1937, 283 ) Named 
for Dr. David Thomson of London, 
England 

Differs but slightly from Vetllonella 
parvula m that it requires some accessory 
factorof grow th found in scrum or similar 
body fluids, testicular agar and tho like. 

Source • Pound in the throat in measles 
and scarlet fever 

2 Veillonella gazogenes (Hall and 
Hottitt) Murray {Mteroeoccus ga:o- 
genes alealescens anaerobtus Lewkowicz, 
Arch Mdd E-xp., IS, 1901, 033, Micro- 
coccus gazogenes Hall and Howitt, 
Jour Inf. Dis , 57, 1925, 112, not Micro- 
coccus gaiogencs Choukdvitch, Ann 
Inst Pasteur, 2S, 1911, 350, Veillonella 
alealescens Prdvot, Ann. Sci Nat , Sdr. 
Bot, IS, 1933, 1^; Micrococcus alea- 
lescens Hauduroy et al , Diet d Eact 
Path , 1037, 274; Murray, in Manual, 
5tli cd , 1939, 2S7 ) From Latin, the gas- 
producing VciMorcHb 

The species name gasogenes as given by 
Hall and Hon itt is well established in the 
literature for this organism It is valid 
under the rules when the organism is 
placed in a new genus {Veillonella) in 
spite of the earlier use of Jlicrococcus 
gazogenes by Choukdvitch for a different 
organism 

Spheres 0 3 to 0 7 micron, average 0 4 . 
micron, occurring in irregular masses, 
rarely in pairs, short chains or singly. 
Gram-negative. 

Gebtin No liquefaction. 

Deepagar colonies At first punctiform, 
becoming lenticular. Gas bubbles ap- 
pear after 10 to IS hours. 

Blood agar plate, hlinute colonics. 
Non hemolytic. Several strains show 
greenish colonics. 

Peptone broth: Gas produced Broth 
becomes slightly alkaline. 

Indole sot formed. 
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Milk: Gas, but no acid. No co- 
fl5:uIat}on. 

Ammonia and hydrogen produced in 
small amounts, 

Egg-n-hitc and coagulated serum not 
attacked. 

Hydrogen sulfide not produced. 

Carbohydrates not attacked. 

Nitrites not produced from nitrates. 

Slowly plasmolysed in S per cent NaCI 
solution. 

Optimum pll C.O to 8 0 Will grow in 
broth of pH S 5. 

Temperature relations : Optimum 37®C. 
Some strains grow at 22°C. Killed at 
SO'C in one hour, or at 65®C in a half 
nour, or at SO’C in 10 minutes. 

Non-pathogcnic (Lcwkoa tez’s strains), 
r^o strains (Pr6vot) pathogenic /or 
rabbits. 

Strict anaerobe. 

Distinctive characters* DilTers from 
Veilhnella parvula in that it does not 
ferment sugars, does not produce IfiS 
nor indole, is not hemolytic, docs not 
produce nitrites from nitrates, and does 
not develop fetid odors. 

Source: Isolated (Lewkowicz) from 
mouth of a healthy infant. Twcnty-lour 
strains (Hall and Howitt) from human 
saliva Fifteen strains (Pr6vot) one 
from alveolar pyorrhea, one from pul- 
monary gangrene, 5 from tonsils, one from 
appendix, 2 from measles, 3 from scarlet 
fever, and 2 from normal guinea pigs and 
rabbits. 

Habitat: Prevalent in salira of wan 
and animals. 

2a. Veillonella gazogenes var gtngivaUs 
Murray. (Kleiner Micrococcus, Ozaki, 
Cent. f. Bakt , I Abt., Orig., 62, 1912, 
83; il/icrococcus gingivahs Bergey ct al.. 
Manual, 1st ed , 1023, 69; V’ciIIonello 
alcalescens var. gingtvalis Pr6vot, Ann. 
Sci. Nat ,Si5r. Bat., IS, 1933, IS3; Murray 
in Manual, 5th ed , 1939, 283-) From 
Latin, pertaining to the gums. 


Differs from Veillonella gazogenes byits 
ability to grow at 22’C, and hy the fact 
that glucose favors Us growth althoush* 
this carbohydrate is not fermented. 

Soufco; Oral cavity and (Prdvot) (to 
strains from the intestine. 

2b. Veillonella gazogenes var. mnviis- 
sima Murray. {Micrococcus minulusi- 
wua Oliver and Wherry, Jour. Inf. Dia, 
SS, 1921, 312; Veillonella alcalescens nr 
minulissima Pr6vot, Aon. Scv. Nat., 
S<Sr. Bot., IS, 1933, 131; Murray, in 
Manual, 5tb ed., 1939, 2SS.) Fmm 
Latin, very tiny. 

Differs from Veillonella gazogenes 
only in that the usual carbohydnstM 
favor growth and that the gas formed is 
not absorbed by sodium hydroxide sad 
is not Infiammable. 

Non-pathogenic for rabbits, guinea pigs 
or white mice (Oliver and Wherry). 

Source: Tno strains isolated from s 
mixed infection in aphthous ulcers of the 
gingival and buccal mucosa of a case of 
poslpoliomyelitic paralysis. 

2c. Veillonella gazogenes var. 

Murray. {Syzygiococcus scorlatinoeHen* 
berg, Cent. f. Bakt., I Abt., Kef., Sd, 
1928 , 575; Micrococcus syzygios scarlah- 
nae Ilerzberg, Cent. f. Bakt., I AW’ 
Orig., Ill, 1929, 373; Micrococcus sy-W^^ 
Bergey et al , ilanual, 3rd ed., 1930, 
VetUonella alcalescens \*ar. syzygl<>^ 
vot, Ann. Sci. Nat., Sdr. Bot., 15, 193 , 
134; Murray, in Manual, 5th ed., 19^3, 
2SS.) From Latin, yoked. 

Differs from Veillonella gazogenes odf 
by its ability to grow under an atmos- 
pheric pressure of 4 cm mercury , u it t ® 
fomihtioa ol MS in small amouWa by 
some strains, and the production o 
nitrites from nitrates. ‘ 

Source: Found by llerzboTg in 30 
cent of normal mouths and in lOO pcrcca 
of salh-a from scarlet fever patients. 
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FAMILY VII. LACTOBACTERIACE^VE OKLA-JEXSEX. 

(Orla-Jenson, Jour. Bact , S, 1921, 271 ; Streptobaeleriaceac Bergpy, Breed .and 
Murray, Preprint, Manual, 5th cd , 193S, 71 ) 

Jxjng or short rods, or cocci which divide like rods in one plane only, producing 
chains, but never tetrads or packets. Non-molile cveept for certain cultures of 
streptococci. Gram-positive Pigment production is rare; a few species form a 
3 'ellow, orange, red or rusty brown pigment Surface growth on all media is poor or 
absent. Some species are strictly anaerobic Carbohydrates are essential for good 
development; they are fermented to lactic acid, sometimes with volatile acids, alcohol 
and COj os by-products (except for the non-fermenting Diplocoecus magnus). Gela- 
tin is very rarely liquehed Nitrate is not reduced to nitrite. Found regularly 
in the mouth and intestinal tract of man and other animals, dairy products, fer- 
menting vegetable juices A few are highly pathogenic. 

Key lo the tribes of family Lactobacterlaceae. 

I. Cocci occurring singly, in pairs and in chains 

Tribe I. Slreploeoeeeac, p 30o. 

II. Hods occurring singly, m pairs and in chains Indlvidu.al cells may bo very 

Jong or even filamentous. 

Tribe II LacfobaeilUae, p. 319 

TnlDE I STKErrOCOCCEAE TREMSW. 

(I generi o Ic specie doMe Balteriacce, 1SS9, 29 ) 

Cells spherical or elongate, dividing in one plane only, usually occurring in pairs or 
ch.ains A few species arc strict naacrobes, none grow abundantly on solid medu. 
Carbohydrates and polyalcohols are changed cither by homofcrmentation to lactic 
acid or by hcterofcrmontation to lactic and acetic acids, alcohol and carbon dioxide. 
Some pathogenic species grow poorly without blood serum or other enrichment fluids. 
Catalase negative 

Key lo the genera of tribe Streptocoeceae. 
r. Parasites, growing poorly on arfificial media Cells usually in pairs, often 
elongated Anaerobic species r:irrly in tetrads or snuill clumps 

Genus 1 Diploeoecut, p 305 

II. IMrasitcs and saproplotCH Normally forming short or long chains For- 

ment glucose to lactic nnd wilh iiractically no other acids or CO,. 

Genus II Slrcploeoecui, p 313 

III. fMprophylcs Form rhams of occi to short nxN in pl.int ;mcM and milk. 

Ferment glucer with the pnwlnelion of <'0,. lariir ncnl. nrelic nnd aiul 
rtliyl alcohol Mannitol is formcil from fructose 

Genua in. f^ueotio^tiie. p 31(1. 

Oeniis I. DJploeoCCus HVicSifMaM-n • 

(UViphscllnum. Wiener nied J.ahrh .S!. 1S.<«.4S3. U ynl,>e»reuM Schroeirr. in Col.n, 
Ko'piogsmen Flora v Fchle«icn. l 52 ./’»e'«f<Wipfocefcu* nonome.Cent f. lUkt., 

• Ilex i«r«l Jiy Prof F 0 P Murray. McGill Onixrmty, Montreal. Cain.li. Sep- 
teml'cr, 193S; anaerobic section nJapteil from papers by Pr. .\. It. Prfxot, Inoiilut 
Pasteur, Pan*. Franco, 19JS, furtlier revi^wn by I.t Od. Flliotl n-.bin«on. .M C , 
W.a.*hinglon, I). C , Janaary, 19H 
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S, 18S8, 321 j ? Pneumococcus Schmidlechner, Ztschr. f. Geburtsliilfe u. Gynakol.,W, 
1905, 291; not Pneumococcus Arloing, Compt. rend. Acad. Sci., Paris, 109, 1889,430; 
Motjallia Enderlein, Sitzb. Gesell. Naturf. Freundc, Berlin, 1917, 309.) From Greek 
diploos, double; hoklos, a groin or berry; M. L., a sphere. 

Cells usually in pairs, sometimes in chains or more rarely in tetrads or small clumps 
Young cells Gram-positive. Parasites sometimes growing poorly or not at alt on 
artificial media. Fermentative powers usually high, most strains forming acid from 
glucose, lactose, sucrose and inuHn. The aerobic species are bile soluble nhile the 
anaerobic species arc not bile soluble. 

The relationships of the strictly anaerobic diplococci placed in this genus by Prerot 
(Ann. Sci. Nat., S6r. Dot , IS, 1933, 140) to pneumococci are not yet entirely clear. 
The anaerobic species arc included here in the hope that this arrangement will stimu- 
late research 

The type species is Diplococcus pneumomae Weicliselbaum. 

Key to Ike species of genus Diplococcus. 

I. Aerobic, facultative. Biie soluble. 

1. Dtplocoecus pneumoniae. 

II Strictly anaerobic. Not bile soluble. 

A Greater than 1 micron in diameter. 

1 Carbohydrates not attacked. 

2 . Diplococcus magnus. 

B. Not greater than 1 micron In diameter. 

1. Acid from glucose and lactose. 

a. Capsulated. Patbogenic. 

3 . Diplococcus poleopneumontae. 
as. Not capsulated. Non-pathc^cnic. 

4 . Diplococcus plagarum-belli. 

2. Acid from glucose, cot from lactose. 

a Grows on ordinary culture media. Non-pathogenic. 

5. Diplococcus constellatus. 

aa. No growth on ordinary culture media. Pathogenic. 

6. Diplococcus morbillorum. 


1. Diplococcus pneumoniae Weiclisel* 
baum. (Microbe septic6mique du salive, 
Pasteur, Cbamberland and Roux, Compt. 
rend. Acad. Sci , Pans, 9S, 1881, 159; 
Micrococcus of rabbit septicemia, Stern- 
berg, National Board of Health Bull., 
Washington, S, 1S81, 781 ; Coccus lanc^old, 
Talamon, Communication i la Soei6t6 
anatom de Paris, S8, 1883, 475; Micro- 
coccus pyogenes lenuis nosenb-ach, 
Mikroorgnnismen bei den Wundinfek- 
tionskraukheiten des Menschen, 1884,30 
(see Neumann, Cent. f. Bakt., 7, 1890, 
177); Jl/tcrococcus pasteuri Sternberg, 
Trans. Pathol. Soc. of Philadelphia, IS, 
1885, 102 (not Micrococcus pasteuri 


Trevisan, I goneri e le specie 
Batteriacee, 1883, 34); Weichselbaa”. 
Wieuer med. Jahrb., 8S, 18S5, 485; 
moniemikrococcus or Pneumococ < 
Frinkel, ZtBchr. f. klin, Medizw, 
1886, 402; Bacillus septicus 
FZtigge, Die Jlikroorganismen, 2 > 

1886, 262; Bacillus talivarius sepl 
BiondijZtschr.f.Hyg ,5,1887,195, 'P , 
coccus lanceolaius aive capsulalus co 
Bordoni-UfTreduzzi, Archivio per e 
Med., 11. 1837, 387; 

lanceolaius pasteuri Gainal6ia, 

Past., 5, 1888, 442; StreplocoecMi 
fetus Gamal^ia, ibid., 443; ^ . 

salivans Trevisan, I gencri e le si* 
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delle Battcriacee, 1889, 2G; Mteroeoeew 
rosenbachii Trcvisati, ibid., 33; Micro- 
coccus pyogenes-lenuis De Toni and 
Trevisan, in Saecardo, Sylloso Fungoruni, 
8, 1889, 1031; Micrococcus pneumontae 
crouposae Sternberg, Cent, f Bakt , li, 
1892, 53; Diplococcus lanceolatus capsu- 
lalus Kruse and Pansini, Ztschr. f Hyg , 
n, 1892, 335; Diplococcus lanceolatus 
incorrectly ascribed to Frankel by 
Binaghi, Cent. f. Bakt , T Abt , SS, 1897, 
278; Micrococcus tenuis Migula, Syat d 
Bakt., S, 1900, 193; Baelenum pneu- 
moniae Migula, ibid., M7, Bactertum 
saliiarium Migula, tbid , 379; Strepto- 
coccus pneumoniae Chester, Man 
Detcrm. Bact., 1901, 63; Jl/icrococcus 
lanceolatus Longcopo, Jour Med Res , 
7 (N.S. S), 1902, 220; Pneumococcus 
lanceolatus Schmidlechncr, Ztschr f 
Gcburtshilfe u. Gynakologio, 86, 1905, 
291; Pneumococcus pneumoniae Fried, 
Jour. Exp Med , S7, 1933. Ill ) From 
Greek pneumonia, inflammation of the 
lungs 

H/onas pulmonale KIcbs (Arch f 
expor. Path. u. Pharm.akol . i, 1875, 472) 
is inadequately described by Klebs and 
ought not to be regarded as identical 
with Weichselbaum's organism. 

Common name: Pneumococcus 

The organisms occur as oval or spherical 
forms typically in pairs, occasionally 
singly or in short chains, 0 5 to 125 
microns. The distal ends of each pair 
of organisms tend to be pointed or lancel- 
shaped. Encapsulated. Non-molilc 
Young cells, Gram-positive. 

Gelatin stab: Filiform or beaded 
growth. No liquefaction. 

Infusion agar colonics: Small, Iraos- 
parent, grayish, w ith entire margin. 
Elevation high convex, glistening, mucoid 
to watery. 

On blood agar, the colonics arc elevated 
at the center with concentric elevations 
and depressions. Hemolysis usually 
Blight but often marked in anaerobic 


culture; mctheraaglobin formation with 
green zone around colony 

Beef heart infusion broth Uniform 
turbidity with variable amount of 
sediment. 

Addition of glucose, scrum, whole 
blood or ascitic fluid enhances grow’th. 

Meat extract media: Growth irregular, 
usually poor if any. 

Inulin serum water. Usually acid with 
coagulation 

Litmus milk: Usually acid with 
coagulation. 

Potato* No growth. 

Whole bile or 10 per cent solutions of 
sodium taurocholate or sodium glyco- 
cholate added to actively growing broth 
cultures nil! dissolve the organisms It 
is customary to use from 01 to 0 5 ml of 
bile for each 0 5 ml of culture 

Aerobic, facultative. 

Optimum temperature 37*C. Usually 
no growth a 1 1 8* to 22 *C 

Optimum initial pH 7 8 

Source Sputum, blood and exudates in 
pneumonia; cerebrospinal fluid in incnin> 
gitis; mastoiditis; otitis media, pori- 
toniiis, empyema; pericarditis, endo* 
carditis, arthritis, saliva and secretions 
of respiratory tract in normal persons. 
Commonest cause of lobar pneumonia. 

Habitat* The respiratory tract of man 
and animals. 

At present, thirty-ono types of Dtplo- 
coccus pneumoniae arc recognized on the 
basis of serological reactions, chiefly the 
Ncufeld “Quellung” phenomenon os in- 
duced by type-specific immune rabbit 
scrums. Following the description ol 
Pneumococcus 1 by NeufcM and Handel 
(Arb. a. d k Cesundlicilsamto, 54, 1910, 
293), Dochez and Gillespie (Jour Amcr 
Med. Assoc , 61, 1913, 727) divided the 
siMJCies into Types 1, 3, 3 and a heterog- 
enous group 4; Cooper, Edwards and 
Ilosonstcia (Jour. Exp. Med , 43, 1029, 
461) Bcparatcd Typos 4 to 13 from the 
strains previously designated as group 4, 
and later Cooper, Itoscnstcin, Walter and 
Peizer (Jour. Exp Med., S5, 1932, 531) 
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continued the classification to Type 32. 
Due to marked cross-reactions, it was 
subsequently decided that Type 6 was 
identical with Type 20, and that Types 
15 and 30 were identical. This resulted 
in the deletion of the Cooper Types 26 
and 30, thus leaving thirty of the original 
thirty -two types. Typo 33 (Wilder) has 
been described by Walter, Blount, Beat- 
tie and Cotier (Jour, Inf. Dis., 66, 1940, 
181) as a distinct type; sufRcicnt recogni- 
tion has been accorded to justify the 
acceptance of this type, thereby making 
a total of thirty-one types of the species. 
In a still more recent publication, Wal- 
ter, Guevin, Beattie, Cotier and Bucca 
(Jour. Immunol., 4l, 1941, 279) recom- 
mend the addition of nine new types and 
eight subtypes. These, together with 
now strains reported by Kauffmann, 
March and Schmith (Jour. Immunol., 
89, 1940, 397), if eventually recogniced, 
would make a total of fifty-five types. 
Eddy still more recently, taking into 
account all known types, raises the num- 
ber of recognized types to seventy five 
(U. S. Public Health Repts., S9, 1944, 
449-408). 

Note 1. SlTeptococcu$ mucosus How- 
ard and Perkins (Howard and Perkins,’ 
Jour. Med. Res., 6 (N.S 1), 1901, 174; 
Diplococcus capsulalu$ incorrectly at- 
tributed to Frankel by Binaghi, Cent f. 
Bakt , I Abt., S2, 1897, 273; Streptococcus 
tnucosus Schottmuller, Munch, med. 
Wchnschr,, SO, 1903, 909, Streptococcus 
lanceolalus var. mucosus Park and Wil- 
liams, Diplococcits lanccolatus var. mu- 
cosus Park and Williams, Diplococcus 
mucosus Park and Williams, Pneumo- 
coccus mucosus Park and Williams, 
Jour. Exp Med , 7, 1905, 411; Strepto- 
COCCU3 mucosus capsulolus Buerger, Cent, 
f. Bakt , I Abt , 41, 1906, 314 ) This 
organism is no longer recognized as a 
separate species Dochez and Gillespie 
(Jour. Amer. Med Assoc , 6/ ,*1913, 727), 


Wirth (Cent f. Bakt., I Abt , Orig , 10 ’, 
1928, 40) and others have established the 
identity of strains of this group as Diph- 
coccus pneumoniae, Type 3. 

Buerger (Cent. f. Bakt., I Abt., Orig , 
4i, 19(X>, 314) lists the following capsu- 
lated closely related streptococci: Strep- 
tococcus involutus Kurth, Atb. a. d. L 
Gesundheitsamte, 8, 1S93, 449 (Rip/o- 
coccus involutus Winslow and IVlnsloiv, 
The Systematic Relationships o( the 
Coccaceae, New York, 1908, 131); Strep- 
tococcus aggregaius Seitz, Cent. f. Bakt., 
I Abt., 20, 1896, 854; Streptococcus cap- 
sulatus Binaghi, Cent. f. Bakt., I Abt, 
£2, 1897, 273; Streptocoque aureole, he 
Roy des Barres and Weinberg, Arch de 
Mid. expdr. ct d’anat. pathol., S, ISW, 
399; Leuconosloc kominis Hlava, Cent, f 
Bakt., I Abt., Orig., S2, 1902, 263 

Note 2. Pneumococci, regardless of 
serological type, manifest three chief 
culture phases (or stages): Mucoid, 
Smooth, and Rough. The Mucoid (M) 
form corresponds to that previously desig- 
nated as Smooth (S) and represents the 
typical phase of the species; Smooth (S) 
supenjcdcs the earlier term Rough (H); 
and the present Rough (R) form is a refa- 
lively newly-described variant. The 
most frequently observed dissoebtne 
trend is M S - R. Serological types 
are recognizable only in the Mucoid forio 
due to the presence of type-specific poy 
saccliaridcs in the capsular materia , 
both Smooth and Rough forms ore dcivi 
of capsular material, but possess 
specific antigens common to all mcm 
of the species. Smooth and Rough 
are non-pathogenic, possess distinc i' 
growth characteristics, and require spe 
cial technic for accurate observa w 
The cultural characteristics 
those of the mucoid and smooth p 
only, o. g , see growth in broth. 

•t Diplococcus 

plococcus mOj 7 nus nnaerobius — . 


• Anaerobic section reviewed by Dr. Ivan C. Hall, New York, N. k. 
t These anaerobic diplococci and streptococci, many of which are putre 
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Martelly, Ann. Inst. Past., 16, 1902, 8S5; 
Prdv'ot, Ann. Sci. Nat., S^r. 

1933, 140.) From Latin magnus, large. 

I>arge spheres: 1.5 to 1 8 microns, 
usually in pairs, sometimes occurring 
singly, in small clumps or very short 
chains. Gram-positive. 

Gelatin* Gro^rth slow, scanty. No 
liquefaction. 

Deep agar colonies: After 24 hours at 
37®C, lenticular, whitish, granular, mar- 
gin finely cut. No gas produced. 

Broth: Turbid, clearing in 4 or 5 days 
resulting in a viscous mass simitar to the 
zoogloca which Clostridium bifermentans 
forms. 

Peptone water. Slight turbidity 
Indole not formed. 

Milk: Unchanged, 

Fibrin not digested. 

Stcriliied urmo . Turbid m 3 to 4 days 
The urea is attacked forming {NH«)jCO». 

Proteoses; Digested and disintegrated 
forming (NlDiCOj with the liberation 
of Nil,. 

Carbohydrates not attacked 

Optimum pll 7.0 Limits of pll 5 5 
to 8 5. 

Temperature relations Optimum37*C 
Grows from 18® to 37®C. Killed m five 
minutes on lioiling or in h.aJf an hour 
at C0®C. 

Non-pathogcnlc 

Slrictnnacrolie 

Distinctive clMractcrs; I^rgc size, 
very nurked nlknlinizing power 

Source* Isolated by Tisiier and 
Martelly (foe. eil ) from putrefying 
butcher’s meat Isolated by IVvot 
(foe. cit.) from a e.asc of acute ap- 
pen<hcitia. 


Habitat: Human digestive tract. 
Very common on butcher’s meat in (he 
process of putrefaction Probably occurs 
m household dust. 

3. Diplococcus paleopneumoolse 

Prdvot. (An anaerobic pseudopneumo- 
coccus, Hist, ThJse de Paris, 1898, Dec 
Frankclsebe Diplococcus, Bolognesi, 
Cent f. Bakt., I Abt ,Orig ,46,1007,113; 
PrCvot, Ann. Sci, Nat., S^r. Bot., IS, 
1033, 143 ) From Greek paleus, old and 
pneumonia, inflammation of the lungs. 

Spheres About 0 7 to 1 0 micron, oc- 
curring in pairs, rarely occurring singly 
or in very short chains. Capsulatcd. 
Gram-positive 

Gelatin: No liquefaction 

Deep agar colonies: Probably len- 
ticular. 

Ag*ir slant colonies: Hound, raised, 
transparent, dew-drop. 

Broth Opalescent turbidity which 
settles as a rather abundant, powdery, 
fioceulent precipitate No gas produced. 

Glucose or lactose broth. Hapid, 
abundant growth. 

Peptoncnatcf (2 per cent): Very slow 
development After 4 or 5 days at 37®C 
grow th v'cry poor 

Milk. Good growth. Partbl coagu- 
lation 

Blood agar. Very rapid, abundant 
growth. 

Acid from glucose .and lactose. 

Temperature relations Optimum 37*C. 
No growth at 20*C nor at 42*C. Killed 
at 55®C. 

Pathogenic 

Strict anaerobe. 

Distinctivo cliaractcrs. Hcscmbics 


and gas-forming, seem to us «n ditTcrciit from the ferinenlalive niirroarroiifiilie 
ditiloeoeci, Streptococci. Icuconostocs and lactobarilJi lli.at we belcive theyabotlld 
Im* placed iu genera and in a family eeparate from I,<trl>bactenaeeae I’f(?vot In a 
discussion (Ann lust Post . €7, I9tl, 67) that haa )ust reached us (Oct , 1915) 
rccogmzea this diflcrcnce in physiologv*. lie would solve the diflleultv* bv return- 
ing the fermentative diplococci and slreplitcoeel to the famiU Cotraffae l>ecau«e 
of rcsem),!niirc« m mori'holog}* which do not seem to us to Ik« fundarnental—Tlie 
eililors. 
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Diplococcvs pneumoniae but is a strict 
anaerobe; highly pathogenic. 

Source: Isolated by Rist (/oc. cil.) 
from an osseous abscess; by Bologncsi 
(toe. cit.) from lesions of pleuropneu- 
monia. 

Habitat: Buccal-pharyngeal cavity of 
man and rodents. 

4. Diplococcus plagarum-belll Pr6vot. 
(Diplococcus from septic u-ounds, Adam- 
son, Jour. Path, and Bact., S2, 1919, 393; 
Pr6vot, Ann. Sci. Nat., S£r. Bot., IS, 
1933, 157.) From Latin plaga, wound; 
bellum, war. 

Spheres- 0.6 to 1.0 micron, occurring 
in pairs of unequal size or in short chains. 
Gram-positive. 

Gelatin: No liquefaction. 

Deep agar colonies : Appear after 24 to 
48 hours, gradually increasing in stzo to 
2 mm in diameter; lenticular, regular, 
almost transparent. Gas not produced, 
even in glucose agar. 

Broth: Growth precipitates in 5 or 6 
days No gas produced. 

Indole not formed. 

Milk: Strongly acidiGed and coagu- 
lated in 2 to 3 days. 

Serum not digested. 

Acid but not gas from glucose, mal- 
tose, lactose and sucrose. No acid from 
mannitol 

Temperature relations . Optimum 
37°C. Not always killed in half an hour 
at SO^C. 

Non-pathogenic. 

Strict anaerobe. 

Source: Sixteen strains isolated from 
fifty-one cases of septic war wounds. 

Habitat - Common in septic wounds. 

5. Diplococcus constellatus Pr^vot. 
(Compt. rend. Soc. Biol. Paris, 91, 1924, 
426.) From Latin coneiellaius, studded 
with stars. 

Description in part from Pr6vot, Ann 
Sci. Nat., S6r. Bot., 15, 1933, 158. 

Spheres : 0 5 to 0.6 micron, occurring in 
pairs and tetrads, rarely in very short 


chains, never in clusters. Gram- 
positive. 

Gelatin: Good growth. No lique- 
faction. 

Deep agar colonies : At first very small, 
lenticular, biconvex, thick, opaque, 
yeltow’ish, 0.5 to 1.5 mm in diameter. 
Each colony surrounded by many small 
satellite colonies visible microscopically 

Broth: Growth slow, poor. After 48 
hours a slight homogenous turbidity 
which quickly clears, leaving a slight 
powdery sediment. Neither gas nor odor 
produced. 

Glucose broth: Growth rapid, 

abundant. 

Proteins not attacked. 

Blood broth: Good growth. No 
hemolysis. 

Milk: Poorgrow-th. No change. 

Peptone water: Good growth. Not 

acidified. Indole not formed. 

Neutral red broth unchanged. 

Acid but not gas from glucose, 

arabinosc. Slightly acid from glycerol. 

No acid from lactose, inulin, mannitol or 
duIcitoL 

Optimum pH 6 0 to 8 0. 

Optimum temperature 37®C. Feeble 
growth at 22®C. Not thermo-resistant 

Strict anaerobe. - 

Distinctive character: The micro- 
scopic appearance of agar colonies each o 
which is surrounded by a constellation o 
satellites. 

Source : Isolated from a case of chroniCi 
cryptic tonsillitis. Later isolated from 
pus in acute appendicitis _ 

Habitat : Digestive tract, especial X 
the lymphoid tissues, as tonsils an 
appendix. 


6. Diplococcus morbllloruni Pr6wt. 
(Diplococci from cases of 
runniclifi, Jour. Amer. Med. Assoc., > 
1917, 1028; Diplococcus rubeolae 

Jill. Jour. Int.Dis., 52,1933 39, PrW; 

IVnn. Sci. Nat., Sir. Bot., '®'. , , 
orieinol nomo withdrawn by Tunm 
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Jour. Inf Di 3., 193G, 1.) From Latio 

morbus, disease; M. L. morbilU, measles 
Spheres 0 6 to 0 8 micron, occurring in 
short chains, rarely in small masses 
Gram-positive. 

This organism does not develop on 
ordinary culture media. The addition of 
fresh scrum or ascitic fluid is necessary 
Gelatin: No liquefaction. 

Serum agar colonics : Very small, punc- 
tiform, appearing after 5 to 22 days No 
g-is produced. 

Glucose agar containing ascitic fluid 
and blood: Colonics arc slightly Lirgcr 
and appear more rapidly, greenish. 

Blood agar colonics: Surrounded by a 
greenish halo. May be lai^e and moist. 
G.aa not produced 
Broth: Verypoorgrowth. 

Ilemolysed blood broth : Growth floe* 
eulent, leaving the liquid clear. 


Milk: Unchanged by most strains. 
AcidiGed and coagulated by four strains. 

Indole not formed 

Bile; Not soluble in bile. 

.icid from glucose, sucrose and 
maltose- 

Temperature relations: Optimum 
37*C. Killed in 45 minutes at 57®C. 
U'lthstailds — 2®C for two necks. 

Strict anaerobe. Most strains become 
luicToacrophilic w ith transfers. 

Distiiictiv'c ebaraefers. Greenish col- 
onics on blood media; poor gronth on 
ordinary mcdLi. 

Source: Isolated from the throat and 
blood in measles. 

Habitat • Nose, throat, eyes, ears, mu* 
COU 1 secretions and blood from cases of 
measles 
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Genus II. Streptococcus Rosenhach.* 

(Roscnbach, Mikroorganismcn bei Wundinfcktionakrankheitcn des Menschen, I8SI, 
22; ATlhToslreplo^ohkus Ilueppe, Wiesbaden, 18SG, 141; Sphacrococcus Marpmann, 
Erganzungsbeftc z. Cent. f. allg. Gcsundhcitspflcgc, S, 1SS9, 121 ; Perroncitoa, Babesia, 
Schuetzia Trcvisan, I gcncri c le specie dcHc natteriacee, 1880, 20; Laclococcus Bei- 
jcrinck, Arch. neC-rl. d. aci. c\actcs, S6r. 2, 7, 1901, 213; Ilj/pnococcus Bettencourt et 
al., Cent. f. Bakt., I Abt , Orig., S5, 190^1, 55; Myxoeoceus Gonnermann, Oeater. u 
Ungar. Ztschr. f. Zuckcrind. u. liandnirtsch., S(J, 1007, SS3; not Myxococcus Thaxter, 
Bot. Gaz., 17, 1892, 401; Mtlococcus Amtradzibi, Med. Zurn., 4, 1907, 309; Diplo- 
etrcp/ococcus v. Lingolahoim, in KoIIc end Wnssermann, Handb. d. path. Mikroorg, 
2 Aufl., 4> 1912, 494; ? /lracli»/&ac/mum Troili-Pctcrgson, Cent. f. Bakt., II Abt., II, 
1903, 138; Pscudoslreplus Endcrlcin,Sit 2 b. GeaclI. Naturf. Freunde, Berlin, 1917,309, 
P/onostrcpfococcna Meyer, Die Zelle dcr Baktericn, Jena, 1912, 4 ; Strcplus Enderlein, 
Sitzber. Geacll. Naturf. Freunde, Berlin, 1930, 101; Pcptostreploeoceus Klu)'verand 
Van Kiel, Cent. f. Bakt., II Abt., 04, 193G, 391.) From Greek slreplus, flexible or 
pliant; Greek kokkos, a grain or berry; M. L., a sphere. 

Cells spherical or ovoid, rarely e!ong.itcd into rods, occurrihg in pairs, or short or 
long chains, never in packets or zoogloeal masses. Capsules arc not regularly formed, 
but become conspicuous with some species under eerfain eonditions. Gram-positire, 
some species decolorizing readily. A few cultures produce a rusty red growth in deep 
agar stab, or a yellow or orange pigment in starch broth. Growth on artificial media is 
slight. Agar colonics arc small. Surface colonics are translucent. Colonies msy 
be effuse, convex or mucoid. Some species are aided by the addition of native proteins 
Mostly facultative anaerobes, u ith little surface growth In stab cultures. A few sre 
strict anaerobes. Some of the latter attack proteins with production of gas and foul 
odors. Carbohydrate fermentation by all others is liomofcrmontatixe, with dextro- 
rotatory lacticaculas the dominant product, while volatile acids, othorvolatilo products 

and CO* are either absent or produced in very small amounts. Inulin is rarely at- 
tacked. Nitrate is not reduced to nitrite. Not soluble in bile. Common wherever 
organic matter containing sugars is accumulated. Bcgulorly in the mouth and 
intestine of man and other animals, dairy products, fermenting plant juices. Some 
species are highly pathogenic 

The type species is Streptococcus pyogenes Roscnbach. 

Note • The classification of streptococci is beset with many difficulties and it seems 
advisable for the present to accept only such described species about which there is 
reasonable agreement. With present knowledge, many species w hich have been sepa- 
rated can justifiably be considered as idcritical with older species and liaye been 
treated as such here. The descriptions of certain other species do not permit thei^ 
exact identification now and they have been classed as invalid names with no prese 
significance. It is admitted there arc grounds for belief that more than one specie* 
may be included in certain of the species described here, but the onus of proo i 
w’lth the investigators interested in them It is hoped tliat the simplification 
duced w’ill prove useful as a starting point for the more exnct differentiation 
description of the species of Streptococcus. The general arrangeme nt use ** ^ 

• Revised by Prof E G D Murray, McGill University, Montreal, Canada, in co^ 
imitation with Prof G J Hucker, New York State Experiment Station, Geneva, 

York and Prof. J. M. Sherman, Cornell Univeraity, Itliaca, New' York, June, • 
further revision by Prof. J M Sherman. February, 1944. 
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liarmony wUli tlie siijjgcstions maJ*' by HucVcr (Proc. 2ncl Internal. Cons for Micro, 
bioloiy, London, imo, 127) and Slicnnm (Ilact Review*, /, lOIT, 3). 

^rt>!r>j;if.nl ir-ictiom arc included . 1.1 fir a< j^wildc in tlic dr‘«rr5ptioni Inji t!ic true 
Bigmriranccof tlir«e tnptho<U is not knonn andon tluit ftccounl they arc not # 1 rr««cd in 
l!ir |)rim.ory pli«<iric.nion. 

Thnnichout the liistory of this pcnijs motile «tiTj»tococci Iiavc l>ocn rcfortcd oc- 
casio'L'illy (c K , .‘>tffj)focorfua »irr£rtiru?n 1^-hichholi, Ccnl f Uokt.. I Aht , Ons , I2^, 
l'i32,2r/|; Kobhnrillcr, Ont f Uokt . I \ht , Onj; , 155 . IWl. 310, Sirdtins, CUr die 
Strcjifokokken d^s nornwl Tilsitcr Ki*'^ In-snc Di'-* . Kid, 31 ; 

!*oa nail. lint. Jour 1 aji l\ith , Ifi, l'i3.’», 135) Imt It is not known whether lhc*c con* 
etitntc dcrmitcspccicsor whether (liC\cn*on, \nn In«t 1’a.st ,rO,lW<,P>)niotilein* 
dividiiiN ocra.sioiul!y appear in onlinonly non-mot ilc fpeeies. 

The atwerohic Ktreplocoeri Imc im>i liccn tulTtciently atiidiei! to Inc mire whether 
the) should lie included m the senus Strrplofoccus or given nepiratc generic rank. 
Their inetalwlic proee'sei eceiu rr.a«m for the Utter view The description* given 
arc taken from Prf\ol (Ann Sn Nnt,S«'r Hot , 15, 1033,23) 

The matcrwl i* arrangeil neeonbngl) in three rategones • .k key and ctimplete de. 
Bcnptions lia\e l>een pri’l«rrd for ele\rl) defined »j>efie«, rpecies of iinerrtain tato- 
notnir relationships i..atc licen pbced in \pi>eu«lit I with il cir nN-er«,srily incomplete 
descriptions, while even less vstid and unidenlifLslde ipecies arc rnercly Inte^i in 
Appendix It, 

Krv lo tA« ipceiri e/ genui Streptoeoccui. 

I. raeultativp ntwernlue n»ectes 

A. /Vacate preop No growth at lO'C No growth at 45* C Generally 
Is'lA heinolj tie (IcnerilU do trit eiifil’e litn.us indk and n^l’iee In. 
tnus rltml) if at all Mannitol and gl}fero! generally reil ferrtenle*! 
Not toVnnt of 0 1 iser eenl methslere Idue.r. .I jirr cent Nall and pll 
0 fi fV-Iiiee .nminoiiu ffo*o |«ej>*one 
J. Selium liippunte mt livdrol)»ed 
a- litetose fermente'! 

I< Forlntol fjnt frrtrenied Imt trp’wtose frrrnentr*! I/iTjerr<elJ 
Gn’Jp 

I 5;'cr* ry'.vaf* 

Ml. S^rhitol fcrmenleil and lrT;jil»«> hot ffn‘e~.tr\| I/inT''.'"! ! 
Gfo'ip C 

a» Ijkfifwen-.st err.*yr.ol l-efcrre-.tel. l,aree'’,r: 1 Gro-jp (^. 

1. TreNs’ose h-lt f<r~-e — r-l 

3 **«<«»• f;wi. 

l.li Tn-’ s’-as- fer-.cr.ts'l 

2 >..! j., 1 ..-r 1 ,.S/wr.L lAse-s'.d 1 G — ip H 

It l l'i/j.l pe.p N .g" *lNa» I3't: <:-'*th *t ti't: 

v> f .• *t Re ! 5 •- -s»f*»re’i’ 1 ••g l.'.-.-s r . 1 ,a .• : 

»' ‘ f'**'"”'''!. c t- • S’- 1 I 'fa^t « f 

0 I r<*t f -'•‘1-**^ * *-^* ^"^ I*" T.’-t 8«"» 
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hemolytic (though they may be under anaerobic conditions) but show 
varying degrees of greening of blood. Do not produce ammonia from 
peptone (few exceptions in Strepfococcus mitis). 

1. lactose is fermented. 

a. Do not grow at 60*0. Greening or indifferent in blood agar. Raf* 
finose, inulin, aalicin and dextrin generally fermented. Esculia 
generally attacked. Growth with 2 per cent NaCl. 

b. Do not survive 60*0 for 30 minutes. Starch not hydrolyred. 
Not tolerant of bile. 

c. Mucoid colonics produced on sucrose and rafTinose media 
G. Streptococcus salivarius. 

cc. Colonics not mucoid on sucrose or rafllnosc media. InuHo 
not fermented. 

7. Streptococcus milts. 

bb. Survives GO*C for 30 minutes. Starch is hydrolyzed except 
by variety tnti/inacci/s. Tolerant of bile. 

8. Slreptocoreus ban's (and varieties). 

aa. Grows at 50*0. No action on blood. Esculin not attacked. Raf- 
finose, inulin, salicin and dextrin not fermented. No growth jn 
2 per cent NaCl. 

9. Streptococcus (hermophilus 

2. Lactose not fermented. Tolerant of bile. 

10. Streptococcus cguinus. 

C. Loeiicgroup Growthat 10*0. Nogrowthat45*C. Reduce litmus prwr 

to curdling of litmus milk. Sorbitol and glycerol not fermented. Not 
beta hemolytic. Tolerate 0.1 per cent methylene blue, but do cot 
tolerate 6.5 per cent NaCl or pll 9.6. 

1. Maltose and de.vtrin fermented. Ammonia produced from peptone 
Growthat 40*C GroupN of ShattockandMattick. 

11. Streptoeoccus laetis. 

2 Maltose and usually dextrin not fermented. Ammonia not produc 
from peptone No growth at 40*0. 

12. Slrqftococcuscremoris. 

D. Enterococcus group. Growth at 10*0. Growth at 45®C. Usually reduw 

litmus prior to curdling litmus milk. Sorbitol, glycerol and mnnni o 
generally fermented. May or may not be beta hemob’tic. Tolers e 
0.1 per cent methylene blue, 6.5 per cent NaCl and pH 9.6. Ammonis 
produced from peptone. I>ancefield Group D. 

1. Not beta hemolytic. 

a. Gelatin not liquefied. 

13. Streptococcus faccalis. 

aa. Gelatin liquefied. 

14. Streptoeoccus liquefaciens. 

2. Beta hemolytic. 

a ^lannitol and sorbitol fermented. 

15. Streptococcus zymogenes. 
aa Mannitol and sorbitol not fermented. 

16. Streptococcus durans. 

II. Anaerobic species. 

A. Strict anaerobes. 

I. Gas and fetid odor produced. 

a. No general turbidity in broth. 
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b. Acid from mnUo^e. 

^^<plococr^ T--. 
bb. fto ncid from maliose. 

IS. Slreptoetfcc''' j' 

aa. TurbidiO' m brolb. 

b No gas m \ fiJlon'a sembrjlid tr - 
SfreptoetrKi^ ? 

bb \biimbm ns in semisolid i<*j- ^ 

20. Slreptococe-,' 

No gas and tu> fotid odor produced 
a. Milk not miKulaled 

21. Slreptococc^^ 

aa. Mdk co.aR\»Ktc<l 

b Viscous sediment in broth 
wUhage 

22 . Streptocv^^ 
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Aufl., 1883, 31 ; SiT&ptococeui erystprlclo- 
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Arloing, Scptictmie puerperaie, Paris, 
1833 CJordan, Ilrit Med Jour, 1312, 1); 
Slapkylococcua erya»pela/a#nes5e. ZUchr. 
f- ^Jyg.,S4, 1000,317-, Strfptocoecwim^ua 
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AlOnch. nied. n'chnschr.. 60, 19CO, flW; 
Stnplococcua longus Amefj'ticw* Sachs. 
Ztechr. f. j, if)oo,i(X;S!rrploeoeai* 
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colonies to remain discrete. Growth in- 
creased by addition o£ blood or native 
proteins. Pairs or short chains in surface 
growth and longer chains in condensation 
fluid of slants. 

Broth : Flocculent sediment of tangled, 
chains, supernatant broth often clear 
except in very young cultures. No 
pellicle. 

Potato: Very slight or no visible 
growth. 

Litmus milk- Acid, seldom curdled, 
and litmus reduced slowly or not at all. 

Acid from glucose, maltose, lactose, 
sucrose, salicin and trehalose. No acid 
from inulin, rafiinose, arabinose, glycerol, 
mannitol, sorbitol or dulcitol. 

No hydrolysis of sodium hippurate, 
starch or esculin. 

Ammonia is produced from peptone. 

Temperature relations ; Optimum tem- 
perature around 37®G. No growth at 
10*C or 45®0. Does not survive 00*C 
for 80 minutes. 

Chemical tolerance. Tolerates 2 per 
cent NaCl but not 4 per cent and 6 5 per 
cent Final pH m glucose broth 4 8 to 
0.0; no growth at pH 9.0. Methylene 
blue 0.01 per cent and 0.1 per cent not 
tolerated and not reduced Inhibited by 
bile but not soluble. 

Action on blood : Superficial and deep 
colonies cause hemolysis in blood 
usually with a wide zone surrounding the 
colony, which may have a well-defined 
margin circumscribed by a zone of con- 
centrated hemoglobin ; the margin of the 
zone is ill-defined with some strains. 
Conditions defined by Brown {Rocke- 
feller Inst Med. Res , Monograph 9, 
1919, 14) known as beta hemolysis. 
Soluble antigenic hemolysin of more than 
one kind produced in fluid cultures; in- 
fluenced by constitution of medium and 
presence of serum; one is oxygen-sensi- 
tive and another is oxygen-stable. 
Special precautions necessary for its 
demonstration (F. Smith, Jour. Bact , 
54,1937,585, 603). 

Toxin: An erythrogenic toxin is pro- 


duced; commonly associated with scarlet 
fever. Relatively thermostable. 

Fibrinolysin: Dissolves human fibrin 
but not fibrin of rabbit or ox blood. 
Markedly thermostable 

Serology: Constitutes Group A of 
Lancefield (C substance ; polysaccharide) 
(Jour. Exp. Med., 67, 1933, 571). Types 
within the species are distinguishable 
(M substance ; protein) ; 23 identified by 
Griffith (Jour. Hyg., S4, 1934, 512). 
Antigen common to the group (P sub- 
stance; nucleo'protein) also present in 
other Gram-positive cocci. 

Facultative anaerobe. Occasionally m 
primary culture from lesions, pus, etc. 
grows only in anaerobic culture. 

Source : Human mouth, throat and 
respiratory tract ; inflammatory exu^tes, 
blood stream and lesions in human disease 
of very varied character. Occasionally in 
milk and udder of cows. Dust in sici 
rooms, hospital wards and other contami- 
nated sites. 

Habitat: Inhuman infections of many 
varied types. Occasionally in udder in- 
fections of cattle and perhaps other 
animal sources 


2. Streptococcus zooepidemlcus Frost 
and Engclbrecht. (Animal pyogenes, 
Type A of Edwards, Jour. Bact., > 
1934, 627; Frost and Engelbrecbt, A 
Revision of the Genua Slreptococcvs, 
privately published, 1936, 3 pp andT ( 
Slreptococoi, 1940, 25 ; Streplococcus fp- 
genes animalis Seelemann, f 

tierarzt Wchnschr , 60, 1942, 8 and 
From M. L , derived to mean anima 
epidemicus. . 

Morphology and general cultura c 
acters resemble Slreplococcus 
Mucoid colonies are common. 
are constantly demonstrable and pro 
nent. Gram-positive 
Gelatin stab : No liquefaction. 

Litmus milk: May be curdled, 111®" 
not reduced or slowly after curd mg- 
Acid from glucose, lactose 
sorbitol. Acid may be produced fro_^ 
maltose, sucrose and salicin. ® 
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from arabinose, trehalose, raffinose, in- 
ulin, glycerol or mannitol. 

Does not hydrolyze sodium hippuratc, 
but starch and escuUn may be split. 
Ammonia is produced from peptone- 
Temperature relations: No growth at 
10°C or at 45®C. Does not survive 60”C 
for 30 minutes. 

Chemical tolerance Tolerates 2 per 
cent NaCl but not 4 per cent and 6 5 
per cent. Final pH in glucose broth 
4 5 to 5 2. No growth at pH 0 6. Meth- 
ylene blue 0 01 per cent and 0 1 per cent 
not tolerated and not reduced 
Action on blood: Beta hemolysb 
Serology: Group C of Lancefield (foe. 
cit.). Cross precipitation with Strepto- 
coccus egui 
Facultative anaerobe 
Source : Blood stream, indammatory 
exudates and lesions of diseased anunals. 
Not known from man. 

Habitat : Disease process of domestic 
and laboratory animals. (Horse: endo- 
metritis, foetus. Hog: septicemia. 
Cow : septicemia, metritis, foetus 
Fowls' slipped tendon Guinea pig 
lymphadenitis. Babbit: septicemu. 
Fox: pneumonia.) 

3. Streptococcus equl Sand and Jensen 
(Bacillus adentlis egui Baruchello, Soc 
Veter. deVenetie, Undine, 1880,Giornale 
di anatomia fisiologica et patologia degli 
animal! domestic!, Pisa, Sept , 1887 , Sand 
and Jensen, Deuts. Ztschr f. Tiermed , 
IS, 1888, 43G, dated December 27, 1887, 
Veterinary Congress, Copenhagen, 1887; 
sometimes incorrectly credited to Schutr, 
Arch. f. wissens u.prakt Tierheilkunde, 
14, 1888, 172; Streptococcus eappellelti 
Chester, Manual Determ Bact 1901 , 57 ; 
Streptococcus coryzae eonlagiosae egvorum 
SchUtz, in Eiscnbcrg, Bakt. Diag.. 3 
Aufl., 1891, 270; Streptococcus sehiilz, 
Bongert, in Kolle and Wassermann, 
Handb. d path. Mikroorg., 2 Aufl , 6, 
'913,208.) From Ditineyuuj, horse. 

Possible synonyms : Streptococcus pert- 
tonitidis equi Hamburger, Cent f. Bakt., 
I Abt., 19, 1896, 8S2 (Streptoeoeeus peri- 


tonitidU Migula, Syst. d. Bakt., S, 19CX), 
21), Streptococcus pyogenes egui Ilutyra, 
m Lehmann and Neumann, Bakt Diag., 
7 Aufl., 1927, 221. 

Note; Rivolta (Dei parassiti vegetal! 
come introduzione alio studio delle malat- 
tie parassitarie e delle alterazione dell’ 
alimento degli aninuli domestic!. Turin, 
1873, ICl) described chains of cocci in ade- 
nitis scrophula equorum, morbus glandu- 
fosus. 

Ilolth, reported by C. 0. Jensen 
(Handb. d. Seruratherapie u. Serum diag- 
nosttk la d. Veterinar-med. (IGimmer- 
Wolff -Eisner), S, 1911 , 2231, and Adsersen 
(Cent. f. Bakt., I Abt., Orig , 76, 1915, 
111 ) studied the fermentation reactions of 
Sand and Jensen’s organism. Review of 
early literature given by Broeq-Rousseau, 
Forgeot and Urbain (Lc streptocoque 
gourmeux. Revue de Pathologie Com* 
par6e et d’Hygiene Glnlrale, Paris, 
1925) 

Ovoid or spherical cells • 0 6 to 1 micron 
in diameter, sometimes in pus the long 
axis of the cells are transverse to the 
chain, and sometimes in the axis of tho 
chain resembling streptobacilli ; bacillary 
forms are not rare; occur in pairs, short 
or long chains; very long chains common 
m broth cultures Capsules often 
marked in blood of infected mouse and 
when grown in scrum. Gram-positive. 

Gelatin stab; Growth uncertain. No 
liquefaction. 

Nutrient agar: Primary aerobic cul- 
tures from pus occasionally fail ; growth is 
poor, email, convex, transparent colonies. 
Confluent growth is thin, grayish-white or 
yellowish and more abundant in the con- 
densation water. Grontb is increased 
particularly by horse protein. 

Broth; Poor growth even in infusion 
broth; growth increased by serum 
(Evans, Jour. Bact , S2, 1936, 511). 

Litmus milk: No change. Not curdled 
and litmus not reduced. 

Acid from glucose, maltose, sucrose 
andsalicin. No acid from arabinose, lac- 
tose, trehalose, rafllnose, inulin, glycerol, 
mannitol or sorbitol. 
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No hydrolysis of sodium bippurate. 

Temperature relations: Optimum tem- 
perature 37°C. Growth slow at 20®C- 
No growth at 10°C or 45*’C. Does not 
survive 60®C for 30 minutes. 

Chemical tolerance: Docs not tolerate 
6 5 per cent NaCI; final pH in glucose 
broth 4.8 to 5 6. Methylene blue is not 
tolerated 0 01 per cent to 0.1 per cent. 
Inhibited by bile but not soluble. 

Action on blood : On blood-agar, colo- 
nies are small and watery, dry out rapidly 
leaving flat glistening colony. Well-de- 
fined wide dear rone of hemolysis (beta 
hemolysis). Groath in serum broth 
gives a hemolysin active on horse cor- 
puscles, less so on those of sheep and 
guinea pig. 

Toxin: Subcutaneous injection causes 
necrosis, other evidence of toiln produc- 
tion IS defective. 

Fibrinolysin • Usually docs not lyse hu- 
man fibrin ; some strains reported to do so. 

Serology . A member of Lancefield’s 
Group C (Jour Exp.Mccl ,57,1933,671); 
cross precipitation auh Species No. 2 
(animal pyogenes) of Edv\ards (Jour. 
Bact ,£7,1034,627). Cultures have been 
poor antigens for production of aggluti- 
nating serum and results have been un- 
satisfactory. Immunized rabbit scrum 
may protect mice from infection, to which 
mice arc very susceptible. 

Pathogenicity high for white mice, low 
or no virulence for rabbits and guinea 
pigs. 

Facultative anaerobe; growth in pri- 
mary culture often better in depth of 
medium. 

Source. Pus from lesions and mucous 
membrane of upper respiratory tract of 
horses. Evidence of occurrence in man is 
unconvincing. 

Habitat: Found only in strangles in 
horses. 

4. Streptococcus equJsImlUs Frost and 
Engclbrecht. (Human C, Ogura, Jour. 
Jap Soc. Vet. Sci., 8, 1929, 174; Edwards, 
Jour. Bact , £S, 1932, 259; i6id ,£6, 1933, 
527 ; Sherman, Bact. Reviews, /, 1937,35; 


Frost and Engelbrecht, A PevisioD of 
the Genus Slreplococcus, privately pub 
Itshed, 1936, 3 pp. and The Streptococci, 
1940, 45.) From M. L., derived to mean 
similar to equi. 

This species is apt to be confused with 
Sfrcpiocoecus equi Sand and Jensen, bat 
it is not as fastidious in its growth re- 
quirements and shows greater tolerance of 
methylene blue, lyses human fibrin aod 
ferments glycerol and trehalose. It may 
or may not ferment lactose. 

It is also apt to be confused with Slrep 
tococcus pyogenes Rosenbach e.xcept for 
its greater tolerance of methylene blue, 
glycerol fermentation and especially 
Lancefield’s serological grouping (Jour 
Exp. Med., 57, 1933, 371). 

Spheres: Gram-positive. 

Gelatin: Not liquefied. • 

Litmus milk: Add, may be curdled, 
litmus not reduced before curdling. 

Acid from glucose, maltose, sucrose, 
trehalose and glycerol; may or rwy not 
form acid from lactose and salicln. ho 
acid from arabinose, raffinose, inul«i 


mannitol or sorbitol. 

No hydrolysis of sodium bippurate bat 

may hydrolyze starch and esculin. 

Ammonia is produced from peptone, 

Temperature relations : No growth a 
10*0 and 45'’C. Does not survive CO ^ 
for 30 minutes. 

Chemical tolerance : Does not tolera e 
C 5 per cent NaCI. Final pH in el"*' 
broth 5 4 to 4.6; no growth at pH » • 
Methylene blue 0.1 percent not toierateO. 
but Edwards (Kentucky Agr. E^P- 
tion Bull. 356, 1935; confirmed by Pjvw 
and Guzdar, Jour. Path. 

1936, 197) finds resistance to 0 C0002o nw 
lar methylene blue in 
digest broth. Rarely grows on 49 
cent bile-blood ogar. 

Action on blood: Heta hemolysis. 

Fibrinolysin: Dissolves human 

. T«T.r.r.RptH r/oc. «V) Group 


Facultative anaerobe. 

Source: Human noseand throat, 

and skin ; erysipelas and puerpe 
Uncommon in domestic animals an 
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ally associated with other streptococci 
(Ednards, loc. cit). 

Habitat: Human upper respiratory 
tract and vagina. 

Streptococcus dysgalacltae Diernhofer 
(MiIchw.Forsch.,i5, 1932, 3G8), Group II 

WJncU (Proc. 12th Internat. Vet. Cong., 


(Little, personal communication). 
Physiologically these organisms are like 
Human C types (Streptococcus egmstm- 
ihs Frost and Engelbrecht) except that 
they are not hemolytic. 

5 Streptococcus agalactlae Lehmann 
and Neumann. (Streptococcus de la 
^mmitc, Noeard and Mollereau, Ann 
Inst. Past, /. 1887. 109; Streptococcus 
noeardi Treviaan, I gonen e le specie dellc 
Batteriacee, 1889, 36 (this name rightly 
baa priority and is valid but has remained 
unused and it n-ould seem unn ise to adopt 
It In place of a name familiar by usage), 
Slreploeoeeus mastitis sporadicae Guelle- 
beau and Streptococcus mastitis con- 
tagmae Guillebeau, Landw. Jahrb. d. 
Schweiz, 4 . 1832, 27; abst. in Cent f 
Bakt., Jg, 1832, 101 ; Streptococcus agatac- 
tiae eontagiosae Kitt, Bakterienkunde, 
Wien, 1833, 322; Lehmann and Neumann, 
Bakt. Diag , 1 Aufl., g, 189G, 126; Strep 
tococeus mastuidis Migula, Syst. d 
Bakt., 2 , 1900, 19.) From Greek, want 
of milk. 

According to Ilueker and Harrison (N 
Y Agr. Exp. Sta. Tech. Bui 216,1937,9), 
■Streptococcus agalaeliae Lehmann and 
Neumann is identical with Croup I of 
Rlinett, Stablcforth and Edwards (Jour. 
Comp. Path and Ther 1933, 13I)and 
Group A of Plastridge, Anderson, Brig- 


N Y.Agr.Exp Sta.Tech. Bui. 232, 1935. 

Spherical or ovoid cells. 04 to 1 2 mi- 
crons in diameter, occurring in cliains of 
seldom less than four cells and frequently 
very long ; the longer axis of the cells may 


be in the axis of the chain or may be trans- 
verse to it. Chains may appear to be 
composed of paired cocci. Capsules(?) 
Gram-pcsitive. 

Gelatin stab: Gray, filiform growth 
No liquefaction 

Nutr'eatagar. Small gray colonics. 

Broth : Grow th is variable in diameter* 
moat frequently a sticky, flaky deposit 
which may adhere to the side of the tube 
but the supernatant fluid is dear; long 
chains are formed. 

Starch broth . May produce yellow to 
ora nge sedimen t 

Litmus milk: Acid followed by cur- 
dling. Litmus reduced subsequent to 
curdling and proceeds from the bottom 
upwards Little or no proteolysis. 

Indole not formed 

Acid from glucose, maltose, galactose, 
fructose, lactose, sucrose, mannose, dex- 
trin and trehalose and at times from 
ajiicin. No and from arabinose, rafllr 
oose, Inulin, xylose, mannitol, sorbitol or 
aroygdalin. Slight amount of add from 
glycerol. 

Sodium hippurate is hydrolyzed. No 
hydrolysis of starch and esculin. 

Nitrites not produced from nitrates. 
Ammonia is produced from peptone. 
Temperature relations* Optimum tem- 
perature 37®C. Bange of growth tol- 
erance between 15"C and 40’C No 
or 45*C. Does not siir- 


NaCI and docs not tolerate G 5 per cent 
NaCI Final pH in glucose broth 4.2 to 
4 6, no growth at pll 9 6. Methylene 
blue 0 01 per cent and 0 1 per cent not 


cent bile. 

Action on Wood: Variable; between } 
and i of ihostrains produces narrow clear 
rone of hemolysis; certain strains tie- 
Bcribcd os producing greening. The 
hemolytic strains produce an oxjgcn- 
stable, filterable hemolysin. 
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To\in : No evidence of an erythrogcnic 
toxin. 

Fibrinolysin . Does not dissolve human 
fibrin. 

Serology Group B of Lanceficld (Jour. 
Exp. Med., 47, 1933, 571). Three anti- 
genic types have been separated which 
appear to be associated with the carbo- 
hydrate and not the protein fraction. 

Facultative anaerobe. 

Source : Isolated from milk and tissues 
from udders infected with mastitis. Oc- 
casionally reported from human sources 
(Lanceficld, Jour. Exp. Med , 57, 1933, 
571 ; Hare, Jour. Path. Bact., 41, 1935,499). 

Habitat : Udder of cattle with mastitis. 

G. Streptococcus salivarlus Andrewes 
and Border. (Lancet, S, 1906, 712; Strep- 
tococcus cardio-arthrilidis Small, Amcr. 
Jour. Mod Sci , 17S, 1927, 103.) From 
Latin aalivarius, slimy, clammy; M. L., 
related to saliva. 

Description based on studies by Saf- 
ford, Sherman and Hodge, Jour. Bact., SS, 
1937, 263 and Sherman, N ivcn and Smiley, 
Jour. Bact., 4S, 1943, 249. 

Spherical or ellipsoidal cells, 0.6 to 0 8 
micron in diameter, usually in short 
chains. Long axis of cell lies in axis of 
chain. Cells are relatively large in liquid 
media, especially milk. Gram-positive. 

Gelatin stab: Filiform growth. No 
liquefaction 

Plain nutrient agar. Colonies white, 
small, not more tlianO.5 mm in diameter. 
Notwithstanding rather vigorous growth 
on artificial culture media, cultures die 
out readily. 

Nutrient agar containing 5 per cent 
sucrose or raffinose produces a large, clear, 
soft, mucoid colony about the diameter of 
those produced by coliform bacteria and 
yeasts. This is quite distinctive as no 
other known species of streptococcus 
(except occasional strains of Streptococcus 
bovis) produce colonies of this typo on 
sucrose or raffinose agar. The polysac- 
charide produced is a soluble levan, sonae 
strains producing in addition a smaller 


amount of insoluble dextran (the poly- 
saccharide in the Streptococcus bovis colo- 
nics is a dextran). 

Action on blood agar: Indifferent 
(gamma hemolysis of Brown, Rockefeller 
Inst. Med. Res., Monograph 9, 1919,8). 
No soluble toxin and no hemolysin has 
been demonstrated 
Broth : Variable. Loose, flocculent de- 
posit with clear supernatant fluid and 
long chains, or uniform or granular tur- 
bidity with small deposit and short 
chains. No pellicle. 

Litmus milk: Acidified and curdled 
promptly by all lactose-fermenting 
strains. Completely reduced but only 
after curdling. No digestion. 

Potato: Slight growth. Difficult to 


detect. 

Acid from glucose, maltose, sucrose, 
raffinose, inulin and salieio. No acM 
from glycerol, mannitol, sorbitol, arsbi- 
nose or xylose. Trehalose and lactose 
usually fermented. 

No hydrolysis of sodium hippuratean 
arginine. Splits esculin. Starch is not 
hydrolyzed. 

Ammonia is not produced from peptone 

Chemical tolerance: Tolerates 2 P«J 
cent but not 4 per cent NaCl. P 
in glucose broth between 4.4 
No growth at pH 9.6. Methylene blue 
001 per cent and 0.1 per cent not W - 
erated. Not soluble in bile but inhibi e 
by 30 per cent bile in blood agar. 

Catalase not produced. 

Temperature relations; 
growth 37“ to 43“C. Growth at 45- 
No growth at 47*C. No growth at lu 
Does not survive 60“C for 30 minu cs 

Facultative anaerobe. 

Serology: No group antigen has w 
demonstrated. Contains severa 
logical types. 

Source. Saliva and sputum 
pulmonary infections, apical a 
teeth, carious lesions of teeth, m 

^^uct. i.wvit 

Habitat: Human mouth, tbroa 

nasopharynx. 
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7. Streptococcus mltis Andrerres and 
Horder. (Lancet, IDOG, 712 ) From 
Latin milis, mild 

Synonyms: Streptococcus mtttor seu 
eirtdans SchottinuUer, Munch med 
Wchnschr , 60, 1903, ^9 (these names 
refer to a group of species and they are 
therefore confused in meaning in medical 
literature. See Winslow and Winslow, 
The Systematic Relationships of the Coc- 
caceae. New York, 1908, and Safford, 
Sherman and Hodge, Jour Bact ,53,1937, 
2G3). The name Sireplococcus mUia was 
first proposed by Frankel (Munch med 
W'chnschr , 63, 1904, 648 and 1868) Be- 
cause others have used this name nith 
varied meanings (Slreploeoccus mtlis ecu 
viridana von Lingcisheim, in Kollc and 
Wassermann, Handb d path Mikroorg , 
2 Aull., 4> 1912, 453; SireplacMCUs mtlis 
Holman, Jour. Med. Res., 54, 1910,377;, 
the more definite emendation of An- 
drencs and Horder has been used as the 
basis of the description given here The 
reUtionships of these organisms has been 
discussed by Brown, Rockefeller Inst 
Jled. Res , Monograph No 9, 1919, 80 

Description based on studies by Saf- 
ford, Sherman and Hodge (foe. c»t ) and 
Sherman, Niven and Smiley, Jour Bact , 
45,1943,249. 

Spherical or ellipsoidal cells, 0 0 to 0 8 
m'lcron in diameter Long aMS of cell lies 
in avis of chain. Cells not especially 
large in liquid media including milk. No 
capsules Gram-positivc. 

Gehitin stab; Filiform growth. No 
liquefaction. 

Nutrient agar: Growth increased when 
scrum or blood is added Confluent 
growth, gray and abundant. 

Action on blood agar. The colonics arc 
surrounded by a clianctcnstic greening 
(alpha hemolysis of Brown, Rockefeller 
Inst. Med. Res., Monograph 9, J919, 8). 
This is weak with some strains and is 
variable under anaerobic conditions. No 
soluble fovin and no hemolysin Iws been 
demonstrated. 

Broth: Variable. Loose, flocculcnt de- 


posit with pJe.ir supernatant fluid and 
long chains, or granular turbidity with 
6tn.n)I deposit and short chains. No 
pellicle 

Litmus milk- Usually acidified and 
curdled promptly; litmus is completely 
reduced but only after curdling, no di- 
gestion. 

Potato. Slight growth which is difiicult 
to detect. 

Acid from glucose, maltose, lactose, 
sucrose and usually salicin. Variable 
fermentation of raflinose. No acid from 
inulin, mannitol, sorbitol, glycerol, arabi- 
nose or xylose Trehalose rarely fer- 
mented 

No hydrolysis of sodium hippuratc and 
usualb' no hydrolysis of arginine Action 
on esculm usually negative 

Usually ammonia is not produced from 
peptone. 

Chemical tolerance. Tolerates 2 per 
cent but not 4 per cent NaCI Final pll 
m glucose broth 5 8 to 4 2, ave. 4 6 No 
growth at pH 0 C Methylene blue 0.01 
per cent and 01 per cent not tolerated 
Not soluble m bilc but inhibited by 30 
per cent bile in blood agar 

Catalase not produced 

Temperature relations Optimum 
grow th 37* to 40®C Many strains do not 
growat45'C. No growth at lO'C Does 
not survive WC Jor 3t) minutes. 

Facultative anaerobe 

Serol<®y: No group antigen has been 
demonstrated Contains 8C\'eraI sero- 
logical types 

Source. S.iliva and sputum in various 
pulmonary infections, pus from upper 
respiratory tract and sinuses, blood and 
various organs in sub-acute endocarditis. 

Habitat Human mouth, throat and 
naropharynx 

S Streptococcus bovis OriaJensen 
emend. Sherman (OrIa-Jcn«cn, The 
Lactic /\cid BaetcrLi, 1919, 137; Sherman, 
Ricteriological Reviews, /, 1937, 57.) 
From Latin bot, cow. 

Tlje majority of the strains of Slrepto- 
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COCCUS inulinaceus may be considered as 
identical with Streptococcus bovis as de- 
scribed here. The so-called Bargen 
streptococcus (Bargen, Jour. Amer. 
Med. Assn., 8S, 1924, 332; Arch. Int. 
Med., 4^, 1930, 559) is also considered to 
be Streptococcus 6ofis. 

Spheres : Occurring in pairs and chains. 
Capsulated in milk, Gram-positive. 

Gelatin stab; No liquefaction. 

liitmtis milk: Acid, curdled in 3 to 5 
days, followed by reduction of the lltmua. 

Acid from glucose, fructose, mannose, 
galactose, maltose, lactose, sucrose, rath* 
nose and salicin; sometimes from manni- 
tol, sorbitol, inulin, arabinose and treha- 
lose. Not from glycerol. 

Starch is hydrolyzed by typical strains 
but not by variety tnu/tnaccus. EscuHn 
is hydrolyzed but not sodium htppurale. 

Nitrites not produced from nitrates. 

Ammonia not produced from 4 per cent 
peptone. 

Temperature relations: Optimum 
temperature 35*C When freshly Iso- 
lated, maximum 45®C. No growth at 
22*C or below Survives C0*C for 30 
minutes, but not 65®C. 

Chemical tolerance: 2 per cent NaCI 
growth, 4 per cent NaCl no growth, 6 5 
per cent NaCl no growth. Final pH in 
glucose broth 4 5 to 4.0. No growth at 
pH 9 6 May tolerate 0 01 per cent 
methylene blue but not 0.1 per cent. 
Tolerant of bile and not soluble. 

Action on blood: Not hemolytic; the 
changes exhibited vary from greening 
(alplu) to no observable change (gamma). 

^luble hemolysin: Absent. 

Toxin: Absent. 

Serology: Some cross reaction with 
Lancchcld Group D (Sherman, Jour 
B.ict,5J, 1938,81). 

Facultative anaerobe. 

Distinctive characters: Greening or no 
change in blood, a higher maximum tem- 
perature of growth than Streptococcus 
salttarius and distinctly higher thermal 
resistance (60®C for 30 minutes); hy- 
drolysis of starch and usually ferments 
arabinose and sometimes mannitol. 


Source : Saliva, feces and intestinal con- 
tents of cattle; milk of cows; sometimes 
abundantly present in human feces (Bar- 
gen's coccus) In health and disease. The 
variety inulinaceus is sometimes abun- 
dant in the bovine throat. 

Habitat: Bovine mouth and alimentary 
tract where it is the predominating strep- 
tococcus. 


9. Streptococcus thennopbilus Orb- 
Jensen. (Maelkeri-Bactcriologi, 1916, 
37 ; The Lactic Acid Bacteria, 1919, 136.) 
From Greek Ihermus, heat; phtus, 
loving. 

Spheres : 0.7 to 0.9 micron, with pointed 
ends, occurring singly and in short chains. 
Gram-positive. 

Gelatin stab: No liquefaction. 

Nutrient agar: Small, pin-point. gray» 
circular colonies. In streak culture* 
growth is scanty, beaded and gray. Fas- 
tidious in nutritive requirements needing 
appropriate carbohydrates added tw pep- 
tone-infusion media (especially lactose 
and sucrose). Viability on laboratory 
media low. 

Broth: Fine granular sediment; usu- 
ally in very long chains, especully at 
45®C. , 

Litmus milk* Acid, curdled, folloaeo 
by partial reduction of the litmus. 

Acid from glucose, fructose, lactose, 
and sucrose; seldom ferments raflinose 
and arabinose. No acid from maltose, 
dextrin, inulin, glycerol, mannitol, sor- 
bitol or salicin. 

No hydrolysis of sodium hippurate or 
esculin. Starch may be hydrolyzed on a 
favorable medium. 

Ammonia not formed from 4 per ceo 


peptone. _ .»» 

Temperature relations: Optimum 
to 50®C. Minimum 20*0. No 

at 53*0. Survives CO* and G5*Cjor iu 

minutes. Thermal death point <- 

Chemical tolerance: Extremely 
live to salt, no growth with 2 per . 
per cent and C.5 per cent NaCl. Fma P 
in glucose broth 4.5 to 4.0. No g<^ 
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at pH 9 0. Not tolerant of 0 01 per cent 
and 0.1 per cent methylene blue. 

No action on bleed 

Serology. No cross reaction mth Lance* 
field Group D (Sherman, Jour 
1938. 81). 

Facultative anaerobe. 

Distinctive characters High gronrth 
temperature (S0°C) and heat resistance 
(60* to 65*0). Inability to ferment itml- 
toso and salicin. Inhibited by 2 per cent 
NaCl Nutritive requirements in 
medium 

SourcciMilkandmilkproducts Used 
as a starter in making Sn iss cheese 

10. Streptococcus equlaus Andrenres 
and Horder. (Lancet, S, lOOG, 712 ) 
From Latin ejuinus, of horses. 

Spheres: Occurring io short chains, the 
chains aro longer in broth thin ta milk 
and somo cultures give extremely long 
chains in broth. Gram-positive. 

Gelatin stab: Little or no growth at 
20*C. Not liquefied. 

Litmus milk: No visible change, grows 
poorly (with 2 per cent added glucose 
there is little reduction of iitmus). 

Acid from glucose, fructose, galactose, 
maltose and usually from sucrose and 
salicin; rafTinose and Inulin arc seldom 
fermented ; arabinosc, xylose, lactose, 
mannitol and glycerol are not fermented 
The salicin negative strains correspond to 
Streplocoeeua ignaput Holman, Jour. Med 
Rcs,5.f, (N. S.f5),J9IC. 377 

Starch is not Jiydrolyrcd under ordi- 
nary conditions of lest (jxiured plate); it 
may be hydrolysed by streak cultures on 
a very favorable medium. Sodium hip- 
puratc is not split. Eaculin is by- 
drolyred slonly, failure in three days, 
becomes iwsitivc in seven 

Ammonia not produced from 4 per cent 
peptone. 

Temperature re!ation3;.Mininium2l*C. 
Cron th at 45*C, seldotn at 47*C, and no 
growth at -JS'C. Sometimes survives 
C0*C for 30 minutes. 

Chemical tolerance: Growth in 2 per 
cent NaCJ but not in 4 per cent and C5 


percent. Final pll in glucose broth 4.5 
to4.0;DogrowthatpH96. Somestrains 
tolerate 0 01 per cent but none tolerate 
0.1 per cent methylene blue. 

Action on blood. Greening (alpha on 
horse blood) varying to weak but definite 
No hemolysis 

Serology unknown, but no cross reac- 
tion with Lanccfield Group D (Sherman, 
Jour. Bact., 5J, IQ38, 81). 

Facultative anaerobe. 

Diatifictivo characters ; Minimum tem- 
perature of growth (20®C) and high maxi- 
mum temperature of grow til (47*C);poor 
growth in milk, even with added glu- 
cose; failure (0 ferment luefose 

Sources, Human and bovine feces; hu- 
man mouth, urtnc and ioflammatory eicu- 
dates (pathogenicity not established). 
Andrewes and Horder (loe eil ) failed to 
find It in feces of fox and stoat. 

Habitat; Predominating organism in 
the intestine of horses. 

11. Streptococcus lactls (Lister) L5h- 
nis (Daelenum laetis Lister, Quart. 
Jour Micro. Sei , 15, 1873, SSO; IS, 1878, 
177, Lehnis, Cent f Bakfc , 11 Abt , f 
1909, 553 ) From Latin fac, milk. 

The following organisms arc generally 
regarded as identical with Slreploccveua 
lactis LAhnis Sec Breed, in Jordan and 
Falk, The Newer Knowledge of Bjcteri- 
ology and Immunology, Chicago, 1028, 
383 

Streptococcus aeidi larlici Grotcnfcit, 
Fortschr. d Med., 7, 1889, 121; Micro- 
coccus aeidi paralaelici Ncncki and Sic- 
ber, ATonatschr. f. Chem , 10, 18'^), 532; 
Bacillus No I0,Adamctz,Iandw. Jahrb., 
J8, 18S9, 227; Line bcstimmte Bacte- 
n'enart, Gfinthcr and ThicrfcMcr, Arch, 
f. Ilyg., SS, 1595, 101; SaciHus acidi 
Jneltei Fjtcn, Slons Agrie. Paper. Sta. 
Conn , Ann Hep for IS9C, 1S97, 41 (not 
AlilcliaJurcbactcrium, Hiieppc, Mitt. d. 
Lais. Gesundheitsamte, f, ISSl, 310, 
nhicb is Docillus aeidi taetiei Xopl, Dio 
Spallpiltc, .3 Aufl., 1585, ST); Itaeterium 
gOntieri l.ehmann and Neumann, Balt. 
IKag., 1 Aufl , S, ISOO, 197; Daelerium 



324 


MANUAL OF DETERMINATIVE BACTERIOLOGY 


lactis acidi Leichmann, Cent. £. Bakt., 
II Abt., 1896, 777 (not Bacterium lactis 
acidi RIarpmann, Erganzungshefte Cent, 
f. allgem. Gesundhcitspflcge, 1886, 
117); Der ovalcr Coccus, Freudenreich, 
Cent. f. Bakt., II Abt , /, 1890, 163; 
Bacillus lacticus Kruse, in Flugge, Die 
Mikroorganismen, 3 Aufl., 8, 1896, 356; 
Bacterium lacticus Chester,* Del. Agr. 
E\p Sta., 9th Ann. Kept., 1897, 88; 
Bacillus acidi paralaclici Kozai, Ztschr. 
f. Hyg., S/, 1899, 372; Streptococcus para- 
lacticus Migula, Sj’st. d. Bakt., 2, 1900, 
18; Bacterium lacticum Migula, Syst. d. 
Bakt , 2, 1900, 405, Bacterium truncatum 
Migula, Syst. d Bakt , 2, 1900, 407 
(Bacillus No. 19 of Adametz; Bactenum 
punctatum Chester, Man. Determ. Bact., 
1901, 147; not Bacterium truncatum 
Chester, ibid , 157; not Bacterium trun- 
catum Chester, j6id., 195); Streptococcus 
grotenfcUii Chester, Manual Dctcrm. 
Bact , 1901, 07; Laclococcus lactis Bei' 
Jerinck, Arch. Ne^rl. d. Sci. Exact et 
Nat , Sdr. II, 7, 1901, 213; Streptococcus 
lacticus Kruse, Cent. f. Bakt., I Abt., 
Orig , 54, 1903, 737, Streptococcus gUn- 
thcri Lehmann and Neumann, Bakt. 
Diag , 4 Aufl , 2, 1907, 242; Bacillus 
lactis acidi Senenn, Cent. f. Bakt., II 
Abt., 22, 1908, 8 (not Bacillus lactis acidi 
Marpmann.Zoc cit , 120, nor Leichmann, 
loc. cit , 778), Bacterium leickmanni 
Wolff, Cent. f. Bakt , II Abt., 24, 1909, 
57. 

Spheres . RIany cells elongated In di- 
rection of chain; 0 5 to 1 micron; mostly 
pairs and short chains, with some cultures 
long chains. Gram-positive. 

Gelatin stab: Filiform to beaded 
growth. No liquefaction 

Nutrient agar colonies ; Small, round or 
oval, gray, entire, slightly raised Streak 
culture tends to remain as definite colo- 
nies throughout, confluent in parts 

Glucose broth Turbidity and later 
sediment 

Potato: No visible gronth. 

Litmus milk . Acid , complete reduction 
of litmus before curdling. Young cultures 


entirely i*educed with narrow red band 
at top which widens with ageing. No 
digestion and no gas produced, but whey 
may be expressed. 

Acid from glucose, maltose and lac- 
tose; variable in arabtnose, xylose, mal- 
tose, sucrose, mannitol and salicin. No 
acid from raflinose, inulin, glycerol or 
sorbitol. Occasional strains have been 
noted which fail to ferment lactose (Yaw- 
ger and Sherman, Jour. Dairy Sci., 20, 
1937, 83) and others which do ferment 
raflinose (Orla-Jensen and Hansen, Cent, 
f. Bakt., II Abt., 86, 1932, 6). 

Starch not hydrolyzed. Sodium hip- 
puratc may bo hydrolyzed and esculin is 
split. 

Ammonia is produced from 4 per cent 
peptone. 

Temperature relations: No growth at 
45*C. Some strains survive 60®C for 30 
minutes. 

Chemical tolerance : Growth with 2 per 
cent and 4 per cent NaCl but not with 6 6 
per cent. Final pH in broth 4 5 to 4 0 
No growth at pH 9.0 but grows at pH 9 2 
Tolerates both 0 01 per cent, 0.1 per cent 
and 0 3 per cent methylene blue. Bile 
neither lyses nor inhibits growth. 

Action on blood: No hemolysis; may 
show greening or no action. 

Scrol<«y: Sherman, Smiley and Nivea 
(Jour. Dairy Sci., 23, 1910, 529) have pro- 
duced a species-specific group serum or 
this species. Sluittock and Rlattic' 
(Jour. Hyg., 45, 1943, 173) have desig- 
nated this group as Group N. The above 
authors are in agreement in feeling t 
their studies indicate a close serologiw 
relationship between Streptococcus 
and Streptococcus cremoris. Toxin no 


known. 

Facultative anaerobe. 

Distinctive characters: Growtbat 1 

or below and at 40*C but not at 45 ^ 
rapid complete reduction of litmus 
curdling milk ; growth in presence of 4 F 
cent but not C.5 per cent NaCl ; amm 
produced from peptone; no grow 
pH 9 6 but grows at pH 9 2. 
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Source: Isolated from milk by Lister 
(loc. ci£.)* Milk and imlk products 
Habitat. Not in the udder of cows. 
Plants may bo natural habitat (Stark and 
Sherman, Jour. Bact., 30, 1935, C39). 

Note: The following may be regarded 
as varieties ol Streptococcus {actis; (1) 
Streptococcus lactis var. malligenes Ham- 
mer and Cordes, Iowa Agr Exp Sta Res 
Bull. 68, 1921; (2)5trcptococcu3 lactis vor 
anoxyphilus Hammer and Baker, Iona 
Agr. Exp Sta. Res. Bull. 99, 192C; (3) 
Streptococcus lactis var. tardus Hammer 
and Baker, *6id Also (4) Slreptoeoeeus 
amylolaclis, (5) Streptococcus raffinolacM 
and (0) Sirtpiococcus saccharolaetis Orla- 
Jensen and Hansen, Cent, f Bakt , If 
Abt., SS, 1932, G. 

12 Streptococcus crernorls Orla-Jcn- 
sen. (The Idctic Acid Bacteria, 1919, 
132.) From Ditin tremor, thick juice, 
M. L., cream. 

Synonyms : ? Streptococcus hollandicus 
Wiegtnann, in Kramer, Die Baktcriologie 
m ihren Beziehungen zur Landn irtscliaft 
und den Inndw. Tcchnisebcn Gewerben, 
Wien, 1800; Streptococcus lactis D, Ayers, 
Johnson and Mudge, Jour. Inf. Dis., S4, 
1934,29. 

Spheres : 0 0 to 0 7 micron (often larger 
tliati Streptococcus foctis) , foremne long 
chains, especially in milk, sonic cultures 
in pairs. Gram-positive. 

Gelatin stab: No liquefaction 
Litmus milk . Acid , complete reduction 
ol litmus before curdling iiith red line at 
top braidcning with age; clot separates 
with no digestion of casein , milk becomes 
slimy. 

Acid from glucose and lactose, may 
ferment maltose, salicin and rarely su- 
crose, ratrinoso and nunnitol Arabi- 
nosc, xylose, sorbitol, inuhn and glycerol 
arc not fermented. 

No hydrolysis of sLarch an J sodium hip- 
puratc but sometimes csculm 
Ammonia not produced from 4 per cent 
peptone. 

Temperature relations: Optimum be- 


low 30®C. Minimum 10®C. Maximum 
37®C. Rlay survive 60°G for 30 minutes. 
Thermal death point 65®C to 70®C. 

Chemical tolerance Grows with 2 per 
cent but not with 4 per cent and G 5 per 
cent NaCl. Final pH in glucose broth 
4 6 to 40 No growth at pll 9 G and 92. 
Tolerates 0 01 per cent and sometimes 0 1 


Distinctive cb-aracters • Inability to 
grow at 40*C; reduction of litmus before 
curdling milk ; no grow th m the presence 
of 4 per cent NaCl and at pH 9 2; docs 
not grow well on artificuil media. 

Source- Raw milk and milk products; 
commercial starters in. butter and chceso 
factories. Not known from human and 
animal sources 

The following may be regarded as varie- 
ties of Streptococcus cremorts: (1) Strep- 
tococcus loelts Tar. hollandicus Buchanan 
and Hammer, Iowa Agr. Exp. Sta. Res 
Bull 22,1015, (2) iSfrcpfococeus mannffo- 
eremons Orla-Jenscn and Hansen, Cent, 
f. Bakt, II Abt., 1932, C. 

13 Streptococcus faecalls Andrewes 
and Hordor. (Afieroeoccus ovalis £sch> 
cricli, Dio Darmbaktoricn, Stuttgart, 
I88G, S9, EntCrocoquo, ThiercoHn, 
Ompt rend Soc. Biol., Pans, S4, 1902, 
10S2; Snteroeoccus prolci/ormn Thicr- 
celm and JouK-iud, Compt. rend. Soc. 
Biol , Pans, 55, 1903, CSC; Andrewes and 
Holder, Lancet, t, 190G, 70S-, Strepto- 
coccus /acciuni and Streptococcus ghjeeri- 
fioccusOHa-Jeason, The L-ictic .\cid Bac- 
teria, 1919, 139 and UO, Diplococeus 
enterococcus Ncvcu-Lcmairc, Precis Pa- 
rasitol Hum , 5lh cd , 1921, IS, Strepto- 
coccus oiafis lichmann and Neumann, 
Bakt Diag , 7 .Vufl , f, 1927, 209 and 230; 
Slreitfococcus prolciforntts Hauduroy ct 
al , Diet d Bact Path , Pans, 1937, 
520) Prom Latin /dcr, dregs, residue; 
M L, fccci, excrement; .Xf L faeealts, 
fecal 

Hscherich reclassified his ilterococcus 
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Litmus milk •Acid; curdled, followed by 
reduction of litmus. 

Acid from glucose, maltose, lactose, 
and usually snlicin and trehalose RafK- 
nose, inulin, sorbitol, arabinose, glycerol 
not fermented and mannitol and sucrose 
rarely fermented. 

Starch not hydrolyzed. Sodium hip- 
purate and esculin arc hydrolyzed. 

Ammonia is produced from 4 per cent 
peptone 

Temperature relations • Growth at 
10'’C. Maximum 50®C. Survives heat- 
ing for 30 minutes at 62 8®C and usually 
65 6°C. 

Chemical tolerance : Growth with 2 per 
cent, 4 per cent and 6 5 per cent NaCl. 
Final pH in glucose broth 4.5 to 4.0. 
Growth at pH 9 6. Tolerates 0.01 per 
cent and 0 1 per cent methylene blue. 

Action on blood: Active hemolysis of 
beta type (horse, hunun and rabbit 
blood) ; persistent after 5 years culture on 
media without blood. 

Toxin unknown. Non-pathogenic for 
mice, rabbits and guinea pigs 

Serology Lancefield’s Group D (Sher- 
man, Jour. Bact , 55, 1938, 81 ). 

Facultative anaerobe 

Distinctive characters . Growth at 10®C 
and 45'C; beta hemolysis; failure to fer- 
ment sucrose and mannitol , resistance to 
CO^C for 30 minutes, tolerance of 0 1 per 
cent methylene blue and 6 5 per cent 
NaCl. 

Source- Forty strains were isolated 
from spray process milk powder. 

Habitat: Human intestine, milk and 
milk products. 

*17. Streptococcus anaeroblus Kronig 
emend Natvig. (Kronig, Zent. f. Gyn , 
1895; Natvig, Arch. f. Gyn., 1905, 7G.) 
From Greek an, without, aer, air; bios, 
life; M. L., anaerobic. 

Heurlin (Bakt. Unters.d. Keimgehaltses 
im Gemtalkanalc d. fiebernden Woebne- 
rmnen. Helsingfors, 1910, 122-127) rec- 
ognizes the following varieties of Slrepto- 
coccus anaerobius S. anaerobius 
wlgaris, S. anaerobius typ. vulgaris, S. 


anaerobius gonoides, S. anaerobm 
(^Vegeli^s No 28), S. anacro6iuj microt 
(Lewkowicz), and S. anaerobius carduvs 

Description according to Pr6vot, Ann. 
Sci. Nat., S6r. Bot., 15, 1933, 180. 

Spheres : Average size 0 8 micron, oc- 
curring in chains. Non-motile. Gram- 
positive. 

Gelatin: No liquefaction. 

Semi-solid agar (Vcillon) : After 43 
hours colonics 1 to 2 mm in diameter, very 
regular, lenticular. Gas produced. 
Agar slightly acidified. 

Martin broth : Rapid growth. No tur- 
bidity. Sediment in 24 hours. Medium 
slightly acidified. Feeble production of 
gas. Slight fetid odor. 

Martin glucose broth: Very abundant 
growth. Gas fetid, inflammable, no HjS 
Very marked acidification. 

Peptone water: Abundant flocculent 
growth. Gas produced at expense of pep- 
tone. Medium not acidified. Neither 
indole nor HjS produced. 

Meat and liver broth: Very abundant 
growth. Much gas produced which con- 
tains COj and H». 

Milk : No acid. No coagulation. 

Cooked protein (egg white, meat, liver, 
fibrin and serum) not attacked. Fresh 
fibrin and fresh organs partially disinte- 
grated with blackening, abundant g^, 
very fetid odor due in part to H?S. 

Scrum broth: Abundant gas and letio 


'dor. 

Neutral red broth : Changed to fluores- 
cent yellow. 

Acid from glucose, fructose, galacto. , 
ucrose and maltose. Mannitol an 
irabinose sometimes fermented. 

Optimum pH G.O to 8.0. ^ ,,, 

Temperature relations : Optimum 
0 38*0. Grows at 26*0, but not 

3*0. Survives 5 minutes at GO 
wo minutes at 80*0 Kills m 
ninutes at 80*0. 

Pathogenic. 

Strict anaerobe. jj,. 

Distinctive characters: Very P 
ytic ; gas produced in ® from 

lestniction of the peptone — 


• See footnotes, p. 308. Reviewed by Dr. Ivan C. Hall. 
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Slreploeoecus foclidus by being mor- 
phologically like a typical streptococcus. 
Differs from iSirepIococcus putridua by its 
physiology, bread crurob-like grow tb, and 
the production of gas m all media 
Source: Isolated m cases of putrefac- 
tive gangrene; war wounds , uterus, lochia 
and blood in puerperal infections, ap- 
pendicitis; pleurisy; and amniotic fluid 
Habitat; Mouth and intestines 
Cavities of man and animals, especially 
the vagina. Can invade all tissues 

IS Streptococcus foetldus (Veiilon) 
PrSvot. (Aficrococcus foetidua VeiHon, 
Compt. rend. Soc. Biol. Paris, 45, 1893, 
SG7; not Streptococcus /oetidua Migula, 
Syst. d. Bakt , 5, 1900, 38; Prdvot, Ann 
Sci Nat.,S4r Bot.,f3, 1933, 189 ) From 
Latin Joelidus (better /ctidus), slmking 
Large spheres : 0 8 to 1 0 micron, oc- 
curring normally in short chains, also in 
tetrads, double or zig-zag chains. Non- 
motile. Gram-positive 
Gelatin; No liquefaction. 

Seml-soUd agar (Veiilon) : Slow growth 
At first punctiform; small colonies J to J 
mm 10 diameter, grow ing 1 to 2 cm below 
the surface, regular, thick, lenticular, 
opaque. Gas bubbles produced 
Blood agar: Small broamiaU hemo- 
peptic zone around the colonies No 
true hemolysis. 

Martin broth. Poor growth No tur- 
bidity. Flakes form on wall of tube, but 
rapidly settle to the bottom Little or 
no gas. Very faint fetid odor. 

Martin gluco«e broth- Good growth 
No turbidity. Gas fetid, inflatntnable 
Mcatand liver broth- Rapid, abun Amt 
growth. Abumbnt gas Strong fetid 
odor. 

Milk: Noacid. No coagulation. 
PcploiiQ water. Gas production feeble. 
Indole not formed. 

Neutral red broth changed to fluores- 
cent yellow. 

Fresh organs become green, then 
bl.icken. Much gas prtxiuced containing 
IIjS, later the organs arc gradu-ally disin» 


tegrated; partial bioproteolysis and IIjS 
fermentation. 

Cooked protein notattacked 

Acid and gas from glucose, fructose, 
galactose and sucrose No acid from 
lactose, maltose, arabinosc, glycerol, man- 
nitol, dulcilol or starch. ' 

Temperature relations Optimum 3G® 
to 38*C. Feeble growth at 2C‘’C. No 
growth below 22®C. Killed in one hour 
at (WC or in ten minutes at S0®C. 

Optimum pH 6 5 to 8 0. 

Pathogenic for guinea pigs and mice 

Strict anaerobe. 

Common in fetid suppurations and 
autogenous gangrenous processes. 

Source- First isolated from a fatal case 
of Ludwig’s angina Permephritic 
phlegmon; the fetid pus from Bartholin’s 
gland , ^ngrenc of the lung ; appendicitis. 

Habitat Mouth, intestine and vagina 
of man and animals. 

18a Slrepiococeua foelidua var buccaUs 
Prtvot (Einen Micrococcus der Mund* 
hohic, Ozaki, Cent f. Bakt., 1 Abt., 
Orig , yi*, 1915, 118; .l/icreeoccus Iiuccah's 
Dcrgcy et a).. Manual, Ist cd , 1923, 69, 
PrCvot, Ann Sci. Nat., S6r. Bot., 15, 
1933, 193 ) Prom mouth 

19 Streptococcus putridus Schott- 
muUcr emend. PrGvot (Schottmliller, 
Mittcil a d Grenzgeb d. Med Chirurg , 
SI, 1910, 450, Pri-TOt, Ann. Sci Nat, 
S6r Dot , 15, 1933, 170, ISI ) Prom 
Latin putridug, rotten, decayed 

Synonym Slreplococeui putrifieus 
ScbotiroQllcr, MUneh mc»l Wochnschr., 
€8, 1921, CC2 

Spheres .\icngc size 08 micron, oc- 
curring m chains. Gram-positivc. 

Gelatin: No liquefaction 

Semi-solid agar (Veillon): More or less 
lenticular, rolonics 1 to2 inm indumctcr. 
No gas produced. 

Itlood agar* A blackisli-brown liemo- 
pcptic zone is produced around the 
colonies, with fetid gis (II:S). Colonics 
become brownish, tonictimcs blackish. 

Martin broth : In 0 to 8 hours uniform 
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turbidity which does not precipitate 
completely. No gas. Little odor. 

Martin glucose broth : Rapid abun- 
dant growth. Uniform turbidity. Sedi- 
ment. No gas. Slight fetid odor. 
Black pigment in the sediment. 

Me'at and liver broth: Very abundant 
growth, very marked putrid odor. In- 
complete sedimentation. 

Peptone water Sparse growth. 
Neither gas, odor, HjS nor indole. 

Milk : No acid No coagulation. 

Cooked protein not attacked. 

Deep blood agar Agar is broken by the 
gas (HjS). 

Fresh blood broth. Abundant gas 
which contains a large amount of HiS. 
Blood blackens rapidly, has typic.al 
putrid odor 

Fresh fibrin broth ; The fibrin is broken 
up and partially digested. 

Neutral red clianged to Suorescent 
yellow. 

Lead media blackened. 

Acid from glucose, fructose and mal- 
tose Acid sometimes produced from su- 
crose, mannitol and galactose 

Optimum pH 7.0 to 8 5. 

Temperature relations: Optimum 30* 
to SS'C. Growth feeble at 28*C. No 
growth below 22‘’C. Killed in ten 
minutes at S0®C 

Pathogenic when grown in media with 
fresh tissue and body fluids 

Strict anaerobe. 

Distinctive characters . Putrescence 
but absence of gas in ordinary media; 
presence of gas and HtS in media with 
fresh tissue or body fluids. 

Source . Normal and fetid lochia, blood 
m puerperal fever, gangrenous appeodi- 
citis, gangrene of the lung, in gas gan- 
grene, gangrenous metastases; war 
nounds; osteomyelitis; and from amni- 
otic fluid. Found in sea water by Mon- 
te! and Mousseron (Paris M6d5cal, 1929) 

Habitat: Human mouth and intestine 
and especially the vagina. 

20. Streptococcus lanceolatus Prfivot. 
(Coccus lanceolalus anaerobius Tissier, 


Compt. rend. Soc. Biol. Paris, 1526. 
447; Prfvot, Ann. Sci. Naf., S^r. Hot., 
ISt 1933, 173 and 193; not Slreplococctit 
lanceolalus pasteuri nor Slreplococm 
lanceolatus Gamalela, Ann. Inst. Past, 
£, 188S, 440; not Slreptococcus lanceolatut 
Saito, Arch. f. Hyg., 7S, 1912, 121.) 
Although Pfdvot's name is invahj, it ii 
used until further comparative studies 
have been made. FromLatin lanceoblut, 
having a little lancc, pointed. 

I.nige ovoid cells: 1.2 to 1.4 microns 
svith pointed ends, occurring in short 
cliains in culture and in pairs in exudates. 
Non-motilc. Gram-positive. 

Gelatin: No liquefaction. 

Deep agar colonics ; Very large, lentic- 
ular. Abundant gas produced nhieh 
breaks up the medium. 

Peptone broth: UniYoftn tirrhidif/- 
Granular, glairy sediment. 

Peptone nater: Good growth Gss 
produced. 

Milk: No change. 

Protein not attacked. 

Hydrolyzed albumen reduced to CO:, 
(NILlsCOjondNII,. 

Acid from sucrose, glucose and starch 
No acid from lactose. (Butyric, raleri* 
anic and acetic acid are produced, in tw 
proportions 2:i:trace, from glucose so 
sucrose.) , , 

Non-p.athogenic for laboratory animals. 

Optimum temperature 37*C. 

Strict anaerobe. 

Distinctive characters: Proteolyt^^® 
and saccharolytic; produces amrcOT^ 
from hydrolyzed proteins; 
valerianic and acetic acid produced 
hexoses. No HiS produced. ^ , 

Source: From human feces in a case 
diarrhoea. 

Habitat; Putrefying materials. 


21. Streptococcus micros 
[Streptococcus anaerobius 
i-Kz, Arcb. AM. Exp.. IS, IW . ^ 
PrfiTOt, Ann. Sci. Nat.,S4r. Bot., » 

193; also see Weiss and 

tnf. Dis., 6S, 1938, 181.) From 

Tiicrus, small (old spelling, 
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Very small spheres: 0^ to 04 mlrron, 
occurring in long chains or in pairs Non* 
motile. Gram-positive 
Gelatin: Poor growth No lique- 
faction 

Semi-solid agar (Veillon)* Slow 
growth; colonics at first punctiform, be- 
coming lenticular and later forming proc- 
esses into the medium. Average sue 
0 5 to 1.0 mm in diameter, some reach 
2 to 3 mm growing 2 or 3 cm below the 
surface. 

Blood agar: No hemolysis No hemo- 
pepfolj-sis. 

Marlin broth: Slight particulate tur- 
bidity which slowly settles 
Meat and liver broth: Papid growth 
Abundant sediment. 

Peptone water: Powdery sediment 
^^cdium not acidified. No mdole formed 
Neutral red broth: Cliangcd to fluores- 
cent yellow. 

Milk; Crowawilhdifliculty. Koacid 
No coagulation. 

Acid produced rapidly from glucose, 
fructose, galactose, sucrose and ntaliosc. 
No acid from lactose, arabinosc, glycerol, 
maiiniiot, inuUn and starch. 

I’rotcin not attacked. 

Optimum pH about 7 0. 

Optimum temperoture 30* to 3S*C 
No grow th at 22*C. Killed tn a quarter 
ofan lioufatC0'’C. 

Non-patlipgcnic for mice. 

No toMn and no hemolysin. 

Strict anaerobe. 

Diitinctivc clLaracIcrs Neither pas 
nor fetid odor produced Small sue 
Source- Gingrcne of the lung, locbw 
and uterus In puerpcril sepsis, ap- 
pendicitis. 

HabiLat: Mouth and intestine of man 
and aninuls 

22 Streptococcus parrulus WeinberK, 
Natiiclle and Prfvot lSlffptoccf>.-vt 
parralus n<>n hyar/arirnj llcptci, Ownpt 
rend iV>e, Bid , l'ari<, C3, 19JO, 
Weinlw-rc, Nitiirllc nml Prf'-ot, 
Mierolx^ Anai'n.biM, 1537. 101 1. not 
purrufuj Cent 


f Bakt., I Abt., Orig., WJ, 193S, 195 ) 
From tfitin pan ulus, verj* small, minute 
Small spheres : Average size 0 3 to 0.4 
micron, occurring in short chains, some- 
tiines in jxtirs. Non-motile. Gmm- 
positive 

Gelatin • At 37®C alow grow f li, culture 
at bottom of the tube; no gas Nolique- 
faetkm 

Deep glucose agar colonies: After 48 
hours very tiny, lenticular, w hitish. Old 
colonies become blackened. No gas pro- 
duced. 

Broth Bapid turbiditj- Sediment 
forms in 5 or G days as a whitish, mucous 
mass which clears (he fluid No gas 
Faint liisagrccablc odor. 

Indole not formed 
Milk' Coagulation in 21 hours 
Egg white not attacked 
Feebly attacks glucose and lactose. 
Dues not attack sucrose, galactose and 
dettrin 

Optimum temperature 37*C. No 
growth at room temperature. Will grow 
at 4I*C 
Strict oaaerobe. 

Distinctive elLanefers Diflers from 
Slrfpto(/>ceus micros by its black colonies, 
coagulation of milk and it.s feeble sac- 
cliarolylic power Differs from Slrepto- 
coccus $ntcrTnfdtus bj its black colonies, 
the enwIJness of its elements, feeble rac- 
clarolylic power and the viscous sedi- 
ment in broth 
Siiurcc llespiratoiy tract 
Habitat Unknown. 

Vrilton and Itcpaci idenlifif'd this or- 
ganistn m Sfrep'ococn/s micros, but 
Wcinl>erp, NativcIIc and IWvot consider 
it ns a distinct t;>ecies, allhousb rare 

23 Streptococcus Iniermedtus Pri'^ot 
(Ann. Inst Pa-it , Z3, 1925, 430 ) I'fum 
lAtin tn/crmcrfii/s, interm<^lLite. 

l)»-«cnpti«jn t.akcn in [tirt fnim Pri'^ot, 
Ann Sci Nat , S.’r Ikil , li, I'.iOS. 197. 

Spb»'rr». 05 to 07 mienm, scry lo-g 
rhaini in ciiUure. Non-motile Gram- 
poaittse. 
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Gelatin: Poor growth. No lique* 
faction. 

Semi-solid agar (Vcillon) : After 24 
hours colonies 1 to 2 mm in diameter, reg- 
ular, lenticular; sometimes with complex 
processes. 

Blood agar: No change or slight 
greening. 

Martin broth: Rapid growth. Uni- 
form turbidity which slowly settles. 

Martin glucose broth ; Abundant 
growth. Abundant sediment. Medium 
strongly acidified. 

Peptone water : Particulate sediment. 

Milk: Very acid. Coagulated in 24 
hours, without retraction of clot and not 
peptonized. 

Serum broth (1:2). Rapid growth. 
Coagulation by acidification. 

Proteins not attacked. 

Neutral red broth: Changed to fluores- 
cent yellow. 

Acid from glucose, fructose, galactose, 
maltose and lactose. Acid from sucrose 
by some strains. The acid produced is 
lactic acid No acid from arabinose, 
glycerol, mannitol, dulcitol, inulm or 
starch. 

Optimum pH 6 0 to 8.6. 

Temperature relations: Optimum 36® 
to 38®C Poor growth at 2G®C. No 
growth below 22'’C. Killed m half an- 
hour at 70°C or in ten minutes at SO'C. 

Pathogenic for guinea pigs and mice, 
causing small abscesses; sometimes kills 
in 48 hours. 

No toxin and no hemolysin. 

Strict anaerobe. 

Distinctive characters: Strongly acidi- 
fies media Coagulates milk. 

Source : Lochia and uterus in puerperal 
sepsis; gangrene of the lung; pleurisy; 
bronchiectasis ; appendicitis. 

Habitat: Human respiratory and di- 
gestive tracts and vagina. 

24. Streptococcus evolutus Pr^vot. 
(Streptococcus Sch , Graf and Wittneben, 
Cent. f. Bakt., I Abt., Orig , S9, 1925, 
443; Streptococcus Schxcarzenbeck, Ford, 
Textb. of Bact., 1927, 455; also see Weiss 


and Mercado, Jour. Inf. Dis., 6i, 
1938, 181.) From Latin evolutus, ua- 
rolled. 

Description taken in part from Privof, 
Ann. Sci. Nat., S6r. Bot , 15, 1933, 
199. 

Spheres : 0 7 to 1 .0 micron, average 0 7 
micron, occurring in pairs or in short and 
long chains. Pleomorphic. Often ap- 
pc.ar as short ovoid rods with rounded 
ends- Gram-f>ositivc. 

Gelatin: Liquefaction, 

Deep agar colonies: Lenticular or 
rosettes. Growth occurs about 1 cm 
beneath the surface ; after a transfer the 
second generation may show a ring of 
growth in the middle of this sterile zone. 
This is the characteristic alternate zonej 
appearance. Colonies usually become 
brownish with age. 

Glucose broth: Abundant growth, re- 
sembling bread crumbs- Medium 
strongly acidified (pll 5). A small quan- 
tity of lactic acid produced. 

Peptone broth: Rapid growth. I'o 
general turbidity. Precipitating floccu- 
lent growth on the wall of the tube 
Blood agar: No change, sometimes 
greening. , 

Peptone water: Flocculent gro’irt 
No turbidity. Indole not formed. ^ 
Litmus milk: Acid. Curdled in 
hours, clot retracts and fragmen s 
Slight peptonization with some sfraius. 

Strongly acid in glucose, fructose, 
galactose, sucrose, lactose and ma ose 
Arabinose sometimes fermented, 
white not attacked. 
Pathogenicity: Most strains not p- 
thogonic, some produce slight loca 
ing subcutaneously with little pus 
guinea pigs and mice. 

Optimum pH G.O to 8.5. ^ 

Optimum temperature 36® to 
Nogrowthbelow22*C. 

Strict anaerobe at first, becoiomS 
tative with subsequent transfers. 

Viability short aerobically and 
months anaerobically. . 

Distinctive characters: Gro^i 
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tcrnate zones in agar. Strict anaerobe 
at first, later microaerophilic 

Source: Skin abscess; appendicitis 
Habitat : Respiratory tract, mouth, 
vagina. 

Appendix 1: Descriptions of poorly de- 
fined species, the tavonomie relation- 
ships of nhich are not clear. 

1. Streptococcus sp. Long and Bliss 
(Minute beta hemolytic streptococcus. 
Long and Bliss, Jour E’cp Med , €0, 
1934 , 619; Long, Bliss and Walcott, tbtd , 
033 ) 

Minute cocci, half to tno-thirds theaize 
of Slreploeoecus pyogenes, occurring 
singly, in pairs, short chains and in small 
and large masses. Gram-positive, but 
may decolorize readily. 

Blood agar: Very minute colonies 18 
to 30 microns, surrounded by a marked 
area of hemolysis (beta), easily visible 
before the colony is seen by naked eye, 4 
to 10 times the diameter of the colony 
Under the microscopo colonies are finely 
granular, may appear nrinUed and 
crenated Colonics become visible after 
48 to 00 hours incubation and relative 
area of hemolysis is 3 to 4 times dimeter 
of colony 

Gelatin. Not liquefied. 

Glucose broth: Groiith diffuse, 
abundant. 

Litmus milk Not curdled, litmus not 
reduced. 

Acid from glucose, maltose and su- 
crose, may or m.ay not attack lactose, 
trehalose and salicin No acid from 
arabinose, raffinose, inulin, glycerol, man- 
nitol or sorbitol 

Does not hydrolyze sodium hippurato 
and starch. EscuUn is hydrolyzed 
Ammonia is produced from peptone. 
Temperature relations No growth at 
10°C, very rarely gron th at 45*C. Does 
not survive CO'C for 30 minutes. 

Chemical tolerance Docs not tolerate 
6 5 per cent NaCl Final pH in glucose 
broth 6 4 to 4 0; no growth at pH 9.6 
Methylene blue 0 I per cent not tolerated 
No growth on 40 per cent bilc-blood agar 


Action on blood: Hemolysis marked 
before colony is visible May not pro- 
duce soluble hemolj'sin by ordinary meth- 
ods but does soabundintly by appropriate 
methods. 

Fibrinolysin : No solution of human 

fibrin. 

Sero!<^: Constitutes Group F of 
Lanccficld and Hare (Jour Exp Med , 
61, 1935, 335) Four serological types 
within the group (Bliss, Jour Bact , SS, 
1937, 625). 

Aerobe, facultative anaerobe- 

Souree. Human throat m health and 
disease, accessory sinuses, abscesses, 
vagina, skin and feces 

Habitat: Human upper respiratorj 
tract 

2 Streptococcus sp. Long and Bliss 
(Group II, Long and Bliss, Jour. Exp 
Med , 60, 1934, 633; Group G, Lancefield 
and Ilare, Jour. Exp Med., 61, 1035, 
346, Bliss, Jour. Bact , SS, 1937, 625 ) 

Probably identical with Strepioeocevs 
angtnosus Andrewes and Horder (Lancet, 
S, 1906, 712) but probably other serolog- 
ical types are included in this group 
(Sherman, Bacteriological Reviews, 1, 
1937, 40) 

Spheres: Gram-positive. 

Gelatin Not liquefied. 

Litmus milk. Acid, may be curdled, 
not reduced 

Acid from glucose, maltose, sucrose, 
trehalose and salicin, usually acid from 
lactose, and may or may not from rafli- 
nosc and glycerol. No acid from arab- 
inosc, imilin, mannitol or sorbitol 

Sodium hippurate usually not hydro- 
lyzed May hydrolyze starch and 
esculin. 

Ammonia is produced from peptone 

Temperature relations: No growth at 
10®C and usually not at 45®C. Docs not 
survive 60“C for 30 minutes 

Chemical tolerance: Docs not tolerate 
6 5 per cent NaCl. Final pH in glucose 
broth CO to 4 6; no grow'th at pH 9 G 
Methylene blue 0.1 per cent not tol- 
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erated. May grow on 40 per cent bile- 
blood agar, growth in 10 per cent bile. 

Action on blood: Hemolytic (beta) 
with a wider zone than minute beta 
hemolytic streptococcua. Soluble hemol- 
ysin formed. 

Fibrinolysis: May dissolve human 
fibrin, certain strains strongly, others 
weakly. 

Serology: Constitutes Lancefield’sand 
Hare’s Group 0. Bliss (loc. eit.) has 
shown serological Types I and II within 
the group. May include serological Type 
10 of Griffith (Jour. Hyg , S4, lojl, 
642). Those resembling Streptococcus 
anginosus seem to form a homogeneous 
type ; others seem unrelated to it. 

Aerobic, facultative anaerobe. 

Source. Human nose, throat, vagina, 
skin and feces in health. In human dis* 
ease in puerperal fever with staphylo- 
coccus. Throat of normal domestic ani- 
mals and in animal infections probably 
as secondary invaders. 

Habitat: Human upper respiratory 
tract and vagina. Possibly throat of 
domestic animals. 

3. Streptococcus sp. Brown, Frost and 
Shaw. (Jour. Inf. Dis , 38, 1926, 381; 
Lanceficld, Jour Exp. Med., 67, 1933, 
571.) 

Belongs to Lancefield Group E. 

Gelatin: Not liquefied 

Litmus milk. Not curdled and not re- 
duced 

Acid from glucose, lactose, trehalose 
and sorbitol ; may form acid from sucrose, 
glycerol, mannitol and salicin. No acid 
from arabmose, raffinose or inulin. 

No hydrolysis of sodium hippurate, 
may hydrolyze starch and esculin. 

Ammonia is produced from peptone. 

Temperature relations: No growth at 
10®C and 45*C. Does not survive 60'’C 
for 30 minutes 

Chemical tolerance: Does not tolerate 
<^§,percentNaCl. Fimal pH in glucose 
Cent. ’i9 4J2; no growth at pH 9 6. 

443; iStrcptcIue 0-1 per cent not tolerated 
Textb. oft' 


and not reduced. No growth on 40 per 
cent bilc-bloodagar, nor on lOper cent bile, 

Action on blood: Very hcmolylk; 
strains reported by Plastridge and 
Hartsell (Jour. Inf. Dis., 61, 1937, 110) 
TV'cakly hemolytic. Streptolysin pro- 
duced and outstandingly acid stable 
(Todd, Jour. Path, and Bact , S9, 1931, 
299). 

Fibrinolysin : No solution of human 
fibrin. 

Serology: Lancefield Group E, some 
cross reaction with Group C. 

Aerobe, faculUtive anaerobe. 

Source; Certified milk; bovine udder. 

ILabitat: Probably in udder and dairy 
products. 


4. Streptococcus sp. Hare. (Group 
H, Hare, Jour. Path, and Pact., Vi 
1935, 499.) 

Spheres: Gram-positive. 

Blood agar: Small colonies, 07 to 09 
mm, smooth surface, greenish color tend- 
ing to blacken, hard, almost gritty and 
adherent to the medium. Hemolysis 
seldom complete e.xcept on Broivns 
horse blood agar. On boiled blood agar 
definite greening and so different Into 
Groups E,F and K. 

Litmus milk: Not curdled and not 
reduced. 

Acid from glucose, maltose, sucrose, 
raffinose and salicin ; acid may be forme'l 
from lactose and trehalose. No acid from 
arabinose, inulin, glycerol, mannito or 
sorbitol. _ . 

No hydrolysis of sodium hippurate a 
starch, but may hydrolyze esculin. 

Ammonia may or may not bo pro uc 


ira peptone. . , 

reraporature relations ; No growl 
•C. Growth at 45*0. May a"'"'' 
’C for 30 minutes. , . i 

Chemical tolerance: Docs not ® ® 

- per cent NaCl. Final 
Jth 6.0 to 4.5; no growth at pu 
jthylcnc blue 0.1 per cent not tolmW 
.growth on 40 por cent hilc-hlMi 

VctioQooblood: Hemolysis mcom 
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and some greening. No soluble herool* 
ysin. 

Fibrinolysin: No solution of buman 
fibrin. 

Serology: Group H. 

Aerobe, facultative anaerobe 
Source: Human throat and feces 
Habitat: Human throat. 

5. Streptococcus sp. Hare (Group 
K, Hare, Jour. Path, and Bact , At, 
1935, 499 ) 

Spheres* Gram-poaitivo. 

Blood agar: Colonies 0 8 to 13 mm, 
moist and transparent, with crenated 
edges. Incomplete hemolysis and no 
alplia-prime appearance. 

Acid from glucose, lactose and salicio; 
may form acid from trehalose (doubtful) 
No acid from mannitol or sorbitol. 

Poes not hydrolyro sodium hippurate. 
Choinical tolerance: Final pH in glu* 
COSO broth 5 I to 5 4 Does not grow on 
10 per cent and 40 per cent bilc-blood 
agar. 

Action on blood: Incomplete hemol* 
ysis : docs not produce soluble hemolysin. 
Pouhiful if truly hemolytic strepto* 
coccus. 

Fibrinolysin; Does not dissolve human 
fibrin. 

Serology Group K 
Aerobe, facultative anaerobe. 

Source: Human throat. 

Habitat: Human throat No indica' 
tioD of relation to disease. 

6 Streptococcus acldomlnlnus Ayers 
and Mudge. (Ayers and Mudge, Jour 
Inf. Dis , 51, 1922, 40; 53, lff23, 155.) 
From M. L , derived to mean a minimum 
amount of ncid. 

Description taken from Smith and 
Sherman, Jour. Inf. Pis , 55, 1039, 301 
Spheres: Genemlly occur in short 
chains. Gram-positivc. 

Gelatin stab: Filiform, beaded grow tb. 
No liquefaction. 

Plain nutriontagar: Small round white 
colonics 


Acid from glucose, lactose and sucrose. 
Rlay form acid from maltose, trehalose, 
and mannitol. Sorbitol and saltcin 
usually are not fermented. No acid from 
arabinose, xylose, rafGnosc, inulin and 
glycerol. 

Sodium hippurate is hydrolyzed but 
not starch. 

Carbon dioxide is produced from a 4 per 
cent peptone-infusion broth. 

Litmus millc: Little or no visible 
change. 

Ammonb is not produced from 
peptone. 

Temperature relations: No growth at 
10*C. A few cultures grow at 45*C. 
Do not aurviv'e GO^C for 30 minutes. 

Chemical tolerance : No grow th in 01 
per cent methylene blue Growth in 2 
per cent but not in G5 per cent NaCl. 
Final pH in glucose broth 6.5 to 5 0 
No growth at pH 0 0. 

Action on blood: No heroolysts, alight 
greening (alpha). 

Serology: Negative reactioa with 
ecrums representing Lancefield groups A, 
B. C, D. E.FandG. 

Facultative anaerobe. 

Distinctive character: Small amount 
of acidity developed in fermentation 
tests. 

feourcc: Origimlly 12 cultures were 
isolated from freshly drawn milk. Also 
found in bovine vagina, occasionally in. 
the udder, and on the skin of calves 

Habitat* Known to occur abundantly 
in the bovine vagina. 

The relationship between Slreploeoccus 
ubens Diernhoferand other similar strep- 
tococci J3 not yet entirely clear. Smith 
and Sherman (Jour. Inf. Dls., 6S, 1939, 
301-305) at one time thought that Slrep- 
tocoee»$ uberis and Slreplococeus aei- 
dominimus might be identical. Others 
have regarded Slrtptococcvs ubert$ as 
identical with Group IK, Minctt (Froc. 
12th Internat. Vet Cong., 5, 1931, 511). 

Brown (Proc. 3rd Internat. Ojrg. for 
Microbiol., 1910, 173) describes a new 
apecics, Slreplococcv* lentus (not Slrep- 



33G 


MANUAL or determinative BACTEniOLO(?V 


tococcus lenlus Lehmanti, Dentsch. 
Arch f. klm. Med., 150, 1926, 144) which 
belongs to serological group E. He states 
that a few strains that produced the alpha 
appearance in blood agar corresponded 
culturally with Streptococcus uberis. 

Later Sherman (personal communica- 
tion) had an opportunity to determine 
the serological group of several cultures 
of Streptococcus uberis carefully identi- 
fied by K B. Little and found them to 
belong to Group D. Wiile their char- 
acters vere not exactly the same as tl>e 
conventional Streptococcus faecahs^ he 
feds that these cultures of Streptococcus 
•u6eris v.erc only a variant type of Strep- 
tococcxis faecahs. 

Appendix IL* The following species 
of streptococci are listed chiefly because 
of their historical interest. In tnany 
cases the original cultures are lost and 
their exact taxonomic relationships have 
not been determined. 

Saelenum acetj/lchoUni Habs. (Cent, 
f. Bakt., II Abt , 97, 1937, 194.) Prom 
ensilage. Bcgarded as a stable type of 
Enterococcus 

Dtplococcus hombycis Paillot. (An- 
nales des £piphyt\cs, 8, 1922, 131.) 
Prom the silkn orm {Bomhyx mori) . 

Diplococcus liparis Paillot (Annalcs 
des Epipbyties, 8, 1922, 122) From 
larvae of the gypsy moth (Porlhelna 
(Lymantria) dtspar) 

Diplococcus hjmantriae Paillot- 
(Compt. rend. Acad Sci., Paris, 16^, 
1917, 526.) From larvae of the gypsy 
moth (Porlheirta [Lymantria) dtspar). 

Diplococcus melolonOiae PatHot. 
(Compt. rend. Soc. Biol , Parts, 69, 
1917, 57 ; Annales des Epiphyties, 8, 1922, 
IIS) From diseased larvae of cock- 
chafers Olfelofoniho Tnelolonlfio). 

Diplococcus pierts Paillot. (Annales 
des L’pipiiytes, 8, 1922, 12S.) From dis- 
eased caterpillars of the cabbage butter- 
fly (Piens brasstcae). 

Diplococcus scnrlatinae sangumts 


Jamieson and Edington, (Brit. Med. 
Jour., /, 1887, 1265 ) Prom the desqua' 
ipntionand Wood of scarlet fever patients 

Enterococcus citreus Stutzer and IVso- 
roiv. (Cent. f. Bakt., II Abt., 71, 1927, 
117.) Prom normal pupae of a moth 
{Euzoa segetum). 

hactococcus agglutinans Plevako and 
Bakushinskata, (Microbiology (Rus- 
sian), J, 1935, 523 ; abst. in Cent. f. Bakt , 
Jl Abt., 94i 1936, 61.) Agglutinates 
baker’s yesast. 

Strepiobacilhis tnalae Goadby. (Jour. 
State Med. London,S9, 1922, 417 
coccus walae Thomson and TbomsoD, 
Ann. Pickett -Thomson Res. lob , 5, 
l029, 22.) From the mouth. An aber- 
rjint streptococcus. 

Slreptococcvs aborlus'Cqui Hauduroy et 
a(. (Streptococcus abortus cgut Ostertag. 
Monalsh. f. Tierheilk-, 1^, 1900, 331; 
ifauduroy et al., Piet. d. Bact. Path, 
Paris, 1937, 508.) From aborting mam 

Streptococcus acidi-lactiei Chester. 
(Sphacrococcus acidi laclici Slarpmanoi 
Erganrungshefto d allegemcine Cesund- 
heitspflege, 2, 1880, 121 ; not Streptococeiu 
aetdi laciici Grotenfcldt, Fortsehr d 
Med , 7, 1889, 124; Micrococcus hetievt 
Migula, Syst. cl. Bakt., 5, 1900, 60; Chw- 
ter, Man. Delerm. Bact., 1901, C5J 
From fresh milk. 

Streptococcus aerobius Ileurlin. (Bakt. 
XJntersucb. d. Keimgehaltes im Genital- 
kanale der fiebernden IVochncrinnen, 
Helsingfors, 1910, 60.) From the genital 

ir> \ ( 

Streptococcus acrogencs Wirth. (Cent. i. 
Bakt., I Abt , Orig , 99, 1920, 290.) F«'J’ 
human blood. An aerobic species which 
produced gas in deep glucose agar. 

SIreptococcus atrophilus Trevisan 
generi 0 le specie dclle BattoriaceCjMib’'' 
1S89, 31; not Streptococcus aerophw 
Ifcurlin, Bakt. Untersuch d. bpimfc- 
baltcs »m Genitalkanale dor ftebern ca 
Woehnerinnon, Helsingfors, 1910, 

Prom air. 


• Prepared by Mi‘<s Eleanore Heist, July, 1938, revised by Prof Robert 
Men York State Experiment Station, 00061X1, Hen York, Febru-ary, I9J1. 


S. Dreed, 
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Streptococcus alactosus Smith and 
Brown. (Jour. Med. Res., SI, ]915, 455; 
Rockefeller Inst for Med. Res., Mono- 
graph 9, 1919; 5<rep/ococcus haemolytteus 
II, Holman, Jour. Med. Rea., S4» 1916, 
377 ) From human tonsillitis ; peritoneal 
pus. See Manual, 5th ed , 1939, 352 for 
description of this species. 

Streptococcus albicans Migula. 
(Schmmkcweissor Streptococcus, Tata- 
roff, Inaug Diss., Dorpat, 1891,69;Mig- 
ula, Syst d- Bakt , t, 1900, 22 ) From 
water. 

Streptococcus albidus Ilenriei. (Arb. 
bakt. Inst. Karlsruhe, 1, lleft 1, 1804,53.) 
From Cantal cheese. 

5trcplococc«3 albus Sternberg. O'’'®*®* 
ser Streptococcus, Mjschek, Bakt. Unter- 
sueb. d Leitmeritzer Trinkwasser, Jahr- 
csber. d Oberrcalscbule zu Leitmcritz, 
1887; Sternberg, Man. of Bact., 1833,010, 
Micrococcus olbus Mac6, Trait6 pratique 
de Bact., 6th ed , 1912, 60S ) From 
water. 

Streptococcus allantoicus Barker. 
(Jour. Bact., 40, 1943, 251.) From black 
mud, San Fmncisco Bay. 

Streptococcus alcearis (Preuss) Trcvi- 
Ban. (Cryptococcus olvearis Preuss, 1808; 
Trevisan, I generi o le specie dcllc Bat- 
tertacce, 1SS3, 31.) From an infection 
(foulbrcod?) in bees. 

Streptococcus ambratus Trevisan (Mi- 
crococcoambrato, Pcrroncitoand Ajroldi, 
Giornale d. r. Accad. d Med. d. Torino, 
48, 18S5, 809; Trevisan, I generi ele specie 
dellc Batteriaccc, 1889, 30.) From the 
respiratory tract of a horse. 

Streptococcus anhaemolytieus Holly 
(Streptococcus anhaemolytieus vulgans 
Z-angemeistcr, MOnch. racd IVochnscbr., 
67, 1910, 1203; Roily, Cent f. Bakt , I 
Abt , Orig., Of, 1912, 90 ) Synonym of 
Streptococcus saprophyticus Mandelbaum 
(Ztschr. f. Iljg., 68, 1907, 37; see Brown, 
Monograph No. 9, Rockefeller Inst. Med. 
Res., 1919,87). From vaginal eccretions, 
milk and s.a)>va. 

Streptococcus opAtAicoto Treviann. (I 
generi e le specie dclle Batteriaccc, 18S9, 


30 ) From the lesions of foot and mouth 
disease of cattle. 

Streptococcus aromaficus vmn Beynum 
and Pette. (Directie Landbouw. Vers- 
ing. Landbounk. Onderzoek , 4S, 1936, 
3C0:also see Hoecker and Hammer, Iowa 
Agr. Exp Sta. Res Bull. 290, 1941, 317 ) 
Produces diacetyl and small amounts of 
acetylmctbylcarbinol in milk. From 
cream and butter. 

Streptococcus orfi'euloruffi Flugge. 
(Die Mikroorganismen, 2 Aufl , IMG, 
153} Associated with diphtheria 
Trevisan (I generi o le specie dclle Bat' 
teriacce, 1889, 30) considers this identical 
with Streptococcus dipkleritieus Clohn 
(Beitr. z Biol d. Pflanz., /, Heft 2, 1872, 
IC2). 

Streptococcus asalignus Frost, Gumm 
and Thomas (Jour. Inf. Dis., 40, 1927, 
703 ) From milk. 

Streptococcus auranliaeus Killun and 
Feb^r. (Ann. Inst Past., 1035, 619.) 
From Sahara Desert soil. 

Streptococcus bombycts Sartirana and 
Paccaoaro. (Cent. f. Bakt., I Abt., 
Orig., 40, 190D, 331; probably not Strep- 
tococeus bombycis Zopf, Dm Spaltpilze, 
2 Aufl., 18S4, 52 ) From diseased silk 
worms (Bombys tnort). According to 
Paillot (Les maladies du ver it soic, Lyon, 
J92S, 171) this is the same as Streptococ- 
cus paslonanus ICrassiIstschik. 

Streptococcus bonvicini Chester. 
(Streptococcus della leucaemia, Bonvi- 
cim. Cent f. Rikt , I Abt., ff, 1897, 211; 
Chester, Man. Determ. Bact., 1901, 59.) 
From a cose of leucaemia in a dog. 

Streptococcus boeinus Trevisan. (Mi- 
crococcus botinus Trevisan, Rcndiconti 
Rcalc Inst. Lombardo di Sci. c Lett., Ser. 
II,/#,1879;TrcM5an, I generi c Ic specie 
delle Battcriacce, 1SS9, 30; not .1/icro- 
eoceus bounua Migula, Syst. d, Bakt., S, 
1900,07, not Streptococcus boi inus Broad- 
hurst, Jour. Inf. Dis., 17, 1015, 321; not 
Streptococcus lorinus Frost and Lngcl- 
brccht. The Streptococci, 1010, 50.) 
From human throat; bovine, equine, 
feline and canine fcccs. 

Streptococcus breas von Lingclahcim. 
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Streptococcus fermenli (Trcvisan) 
Trcvlsan. (Micrococcjts fcrmcnlt Trcvi- 
saij. Bait Ital., 1879, 19; Mteroeoceus 
viscosus Fluggc, Die MikroorganUmcn, 2 
Aull., 18S0, 172; Trcvisan, I gencri c Ic 
specie dellc lUttcriaccc, 18S9,31.) From 
a slimy growth in wines. 

iStrcpfocoecHS fisekcli Chester. (Mi- 
croorganismns No. 2, Fischcl, Ztschr. f. 
Ilcilknnclc, 12, 1801 , 7 nnd Cent. f. 

9, 1801, Oil; Chester, Man. Dolcrm. 
Bact., 1901, 69.) From the blooct of in- 
fluenza patients 

5<rcp/ococcMs/oc/if/us Migula. (Stink- 
coccus, Klamann, Allegcm. mod. Ccntral- 
zeitung, 1887, 1317; Diplococcua Jltiores- 
cens Joclidus Eisenberg, Bakt. Dbg., 
1801, 10, Migula, Syst. d. Dakt., 2, 1900, 
38; Streptococcus fluoresecua Chester, 
Man. Dctcrm Bact., 1901, 70; Sireplo- 
coccus fiuorcsccns foetulus Mjqnel and 
Cambier, Trait6 dc Bact., Buris, 1902, 
702 ) From cases of ozena 

Streptococcus ffallcrtoc Chorine. 
(Compt rend Soc. Biol., Baris, 9S, 
1920, 201 ) From the bee moth (Galleria 
mcUonella) 

Streptococcus genttahum Dimock and 
Edv\nrds (Kentucky Agr Exp. Sla. 
Res Bull 2SG, 1928, 102.) Found com- 
monly in the genital tract of marcs. 

Streptococcus giganleus Miguta 
(Streptococcus giganteus urethrae Lust- 
garten and Mannabcrg, Viertclj.ahrsschr. 
f Dermatologic u Syphilis, 18S7, 918; 
Migula, Syst. d. Bakt , 2, 1900, 39.) 
From human urethra and from urine. 

Streptococcus gingivae. (Quoted from 
Annals Pickett-Thomson lies Lab., S, 
1927, IM) Fromhumangumsandtccth. 

Streptococcus granulalua Henrici. 
(Arb. bakt Inst. Karlsruhe, /, Heft 1, 
1894, 55 ) From cream cheese. 

Streptococcus haematosaprus Trevisan. 
(Mikrokokken der Faulniss, Flugge, Die 
Mikroorgamsmen, 2 Aufl , 18S6, 173; 
Trevisan, I generi c le specie dclle Bat- 
tcriacee, 1889, 31.) From putrefying 
blood. 

Streptococcus halitus Heim and Scblirf. 


(Cent. f. Bakt., I Abt., Orig., 100, 1926, 
39.) From deposit on the tongue. 

Streptococcus havaniensis Sleraberg 
(Man. of Bact., 1893, G12.) From acid 
vomit of a yellow-fever patient. 

Streptococcus hcmolgticus I, //and III 
Holman. (Jour. Med. Res., S4, 1916, 
3S8.) From various human infections. 

Streptococcus herbarum Schieblich. 
(Cent. f. Bakt., I Abt., Orig., 124, 1932, 
269.) From green plant materbl. Mo- 
tile. Rcbteil to Slreptocoeeus lochs 
except it is flagellated. IColbmulIer 
(Cent. f. Bakt., I Abt., Orig., ISS, 1935, 
310) identifies tins with Enlerococcus. 

Streptococcus hydrophoborum Trevi«n 
(Sircptococcus bci Rabies, Babes, Ztscbr 
f . Ilyg. , 5, 188S, 181 ; Trcvisan, I gcneri e le 
specie dcllo Battcrbcee, 1SS9, 30 ) From 
liic brain in a c.asc of rabies. 

Strcptoeoceui injluentiae Trevisan. (i 
gcneri c Ic specie dcIIc Battcriacec, 18S9, 
30.) From equine influenza. 

Streploeoeeus injluentas Thomson and 
Thomson. (Grippestreptokokkus, Selig* 
mann, Cent. f. Bakt., I Abt , Bef., W, 
1911, 81 ; Thomson and Thomson, Mow- 
graph No. 10, Fart I, Annals Biekctb 
Thomson Res. Lab., 1033.) iVssocuted 


with influenza. 

Streptococcus inf requens Ilolmi®- 

(Jour. Med. Res., H, 1910, 3SS.) 
various human infections. • 

Streptococcus ktrehneri Chester. 
lococcus, Kirchner, Ztschr. f. ' 

1890, 528; Chester, Man. Determ. Bact, 
1901, 57.) From sputum in cases o 
influenza. , , 

Streptococcus kochii Trevisan. U E 
eri o le specie dcllo Batteriacee, ISS , 
From rabbit septicemia 
Streptococcus lacteus SchrC ter. (hW 
togam. Flora v. Schlesien, 5, 1, 

149.) From the air and dust. . 

(Sfrep/ococcus laclis aromcticus 
and Ram Ayyar. (Indian Jour, e • ' 

e, 1936, 141.) Possibly Streptoco 
cremoris Orla-Jensen. From . . 

Streptococcus lactis innocuus 

(Inaug. Diss., Kid, 1035, M-) 
ripening cheese. 
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Slreploeoccus lagzrheimii var* suffer* 
raneum Migula. (Ilansgirg, Ocsterr. 
Zcitung, 18SS, No. 7 and 8; Migula, Syst. 
d. Bakt.,f, 1900,41.) Trom the 
wine cellar. 

Sirep/ococcus {Diptocoecus) lanceololua 
otium Gacrtner. (Cent, f Bakt , I Abt., 
Orig., 6i, 1910, 540.) From mastitU in 
eheep 

Streptococcus lopilius l!c\tn and ScUUrf . 
(Cent. f. Bakt„ I Abt , Ong., 100, 1920, 
33 ) From the oral cavity 
Streptococcus lenfus Lchm.ann. (Leh- 
mann, Dcutscli. Arch. f. kJin Med , tBO, 
1920, 144; Streptococcus pyogenes (enfus, 
ibiii., 141 jnotStreptocoeeus tentus Brown, 
Bept Proc. Third internat. Ckmgr for 
Microbiol., New York, 1910, 173 ) Prom 
urine, cervix, sputum and carious teeth 
Streptococcus IitauicnsM Flattck 
(Cent. f. Bakt., I Abt., Orig., 1019, 
210; ZlaeteriumliiiarienseFlatJck.tdem ) 
From human fcccs. Motile. 

Strrptoeoccu* lueac Trevisan. (Wicro- 
coccus uJeeris tnoHis de Luca, ISSO.Trevi- 
B.nn,lgcncrielo specie dcllc Battcriacec, 
1SS9. 30 ) From chancroidal ulcers 
Streptococcus (uteus Kiltian and Fehfr 
(Ann. Inst. Past , SS, 1935, 0.19 ) Prom 
S.nli.'ira Uc«crt soil. 

Streptococcus tnagnui licnrici. (Arb. 
bakt Inst. Karlsruhe, t.IIcft I, lS3t, 51 ) 
Prom Brio chccsc 

Streptococcus malaperli Trcvi'.an (Mi- 
crococcus P, Mahpcrt-Nciivine, ISS7, 
TrcvW.xn, I generi c Ic specie dellc Ikil 
tcriicee, ISSO, 30 ) Prom mineml water 
o( hoV epnKRs at Scldangcnlxid. 

Slrtpt"COCcut pialignut Trevisan 
(Sfrcploroccui pyngtnci faali'?nwr nogge. 
Die Mikrcwrjnnis'nen, 2 Aufl , IRSfi, 153, 
Trevisan, I gciiori e 1e specie ddlc Ikat* 
terwece, 1&S3, 30 ) From a dise.wil 
spleen. Prolably identical ft ilh Strepfo- 
rocrut pyofcncs 

Strcpfticoff us moetrrifif f'on* Hutch- 
rrj (Uuteheps, In Boston, PnCt. Itact 
Microbiol, ami Serum Therapy- Trans, 
ot 5th ed., 1913, 013 ) Prom mastitis in 
cattle 

Streptococcus nar^n’iaccui Behliitcr. 


(In Cohn, Kryptog. Flora v. Schlcsien, J, 
1,I8SG,149.) From putrefying blood. 

Streptococcus matherst Muslow 
(Green producing streptococcus, Tun- 
nicltfl. Jour. Amcr. Med. Assoc., 71, 
1918, 1733; Mather’s coccus, Jordan, 
Jour. Inf. Bis., £5, 1919, 30; Muslow, 
ibtd , SI, 1922, 293.) From sputum in 
cases of induenza and pneumonia 

Streptococcus mattmus Weiss (Arb. 
bakt. Inst. Ivarlsruhe, S, Ileft 3, 1902, 
180.) From a bean and carrot infusion. 

Streptococcus melanogcnes Schlcgcl. 
(Berl. ticrarztl Wochnschr. , 1000, No. 23, 
401 ) Produces grayish-yellow pigment 
in gelatin. Associated ftith a disease ot 
horses 

Slreploeoccus memngtliJis Bonomc. 
(Cent f Bakt., 8, 1S90, 172 and 703 ) 
From exuiUtes from cases of cerebro- 
spinal meningitis 

Streptococcus merdarius Trcvis.an. 
(Streptococcus dcs sellcs, Cornil and 
Babes, Bacttrica, 2uil ctl . l&SO, IIS, 
Trcvis.an, 1 generi c lo specie dclle Iht- 
teriacec, )SS9, 31.) From feces. 

Streptococcus niicroapoiJLio Cooper, 
KcUcr and Johnson (Amer Jour. Dls 
of Children, i7, 1931, SSS and 590; lhe«o 
authors also use the trinomial Strepto- 
coccus micro-opoit.io enteritis ) Prom 
human throat and feces in enteritis in 
children Sec Mamnl. 5th cd , 1939, 
331 for description of tins specie*. 

Streptococcus nirat>(tis I’oscoc and 
Lnnt (Phil Trams Hoy Bor.Iiindon, 
IS*. IS92, &IS ) 

Streptococcus niixtiM Bergey cl al 
(Manual, lal cd , 1923 , 49 ) Pnni n 
variety of pjoRcnic mflamnuition.*. 

Streptococcus mortitfi Perr}’ and 
IVher (Jciur .\racr Med .V**w , f,’, 
1920. 933 > Prom MckkI of perrons in 
c.>Tly slagra of inea*!cs 

Streptococcus mortij/ojus Trevi-cin 
(Ificrococrui worl.if/osus Trcvivin. Hcn- 
diconti Hi*ale Inst I>ndiardo dt Pci. e 
Ixtt ,Fer. II, It, IS79;Trrvi*an, I generi 
c le specie delle BittcTL-ieec, ISSJ. 39 ) 
From huiTvin, canine and |*ircinc n ea*!cs. 

Streptococcus nurfseptfeus V. Ungcls- 
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blood in cases of subacute bacterial 
endocarditis. 

Streptococcus saprogenes Trevisan. (I 
generi o le specie dclle Battcriacce, 18S9, 
31.) From putrefying blood. 

Streptococcus saprophylicus Mandcl- 
baum. (Ztsclir. f. Ilyg., 55. 1903, 37.) 
Sec Streptococcus anhacmolyticus vul- 
garis From mucous membranes. 

Streptococcus sehmidli Trevisan. 
(Coccus bci Fadcnziclicnde Mitcb, 
Schmidt-Mulheim, Arch. f. d. ges. Phys- 
iol., 27, 1SS2, 400; Trevisan, I generi o 
le specie dellc BaUcriaccc, 18S9, 31.) 
From ropy milk. 

Streptococcus seiferti DeToni and Tre- 
visan. (Micrococcus bci influenia, Sei- 
fert, in Volkmann, Sammlung Klin. 
Vortrage, 240, DcToni and Trevisan, in 
Saccardo, Sylloge Fungorum, 8, 1889, 
1056.) From sputum and n.'isal score* 
tions of influenza patients. 

Streptococcus sepltcus Miguh. {Strep- 
tococcus septicus liqucfians Babes, Bakt. 
Unter. (i. septische Prozesse des Kindcs- 
altcrs, Leipzig, 1889, 22; Streptococcus 
sepltcus hguefaciens Babes, according to 
Eisenbcrg, Bakt Ding ,3 Aufl., 1891,312; 
Migula, Syst d. Bakt., 2, 1900, 27; not 
Streptococcus sepltcus FlQggo, Dio Mikro- 
organismen, 2 Aufl., 18SG, 154.) From 
the blood and organs of a dise.ased child. 

Streptococcus septopyaemicus Biondi. 
(Ztschr. f. Ilyg., 2, 18S7, 194 and 225.) 
According to Migula (Syst. d. Bakt., 2, 
1900, 6) this is a synonym of Streptococcus 
pyogenes. From human saliva. 

Streptococcus sornlkalit (Adametz) 
Migula. {Micrococcus sornthatii Adam* 
etz. Cent. f. Bakt., II Abt., /, 1895,465, 
Migula, Syst. d Bakt., 2, 1900, 2).) 
From milk and liard cheese. 

Streptococcus sphagni Migula. (Syst. 
d. Bakt., 2, 1900, 40.) From sphagnum 
in the Black Forest. 

Streptococcus sputtgenus Migula. 
(Syst. d. Bakt , 2, 1900, 24 ) From 
sputum. 

Streptococcus slenos Bergey et al. 


(^^anual, 1st ed., 1923, 50.) From a vari- 
ety of human inflammatory conditioos 
Streptococcus slramineus Ilenrici. 
(Arb. bakt. Inst. Karlsruhe, 1, Heft 1, 
1891, 59.) From Schlosskase. 

Streptococcus subacidus Holman. 
(Jour. Med. Hes., S4, 1916, 383.) From 
various human infections. 

Sircplocoecus suspectus Trevisan. 
(Streptococco dell’ ematuria, ‘Piscia- 
aangue' dci bovini ; Trevisan, I generi ele 
specie delle Battcriacce, 1889, 30 ) From 
blood and spleen in cases of bovine hem- 


aturia. 

Streptococcus tenuis Veillon (Arch 
Mdd.Evp.etAnat., 5,1894,161.) From 
human mouth. 

SlreptocDCcuf lerricola van Steenberge. 
(van Steenberge, Ann. Inst. Past., 
1920, 806; not Sfrepfococcu* lerricoloKil- 
lianand Fchtr, Ann. Inst. Past., 55, 1935, 
CIO.) From garden soil. 

Streptococcus tosicatu* (Durrill) Be* 
Toni and Trevisan. {Microeoceui twea- 
lus Burrill, The Bacteria. Illinois In* 

dustrbl Univ., 11 th Ann. Bopl.,18S2j^i2» 
DeToni and Trevisan, in Saccardo, Sjl- 
logo Fungorum, 8, 18S9, 1995 ) From 
diseased plant tissue. 

Streptococcus trifolialus 

(Diplococcus ureae (non pyogenes) n- 

foliatus Hovsing, Die Blasenentzufldan* 

gen, ihre Aetiologle, Patbogenese no 
Behanglung, 1890, 43; Migula, Syst. c 
Bakt., 2, 1900, 29.) From cases 
cystitis. , _ 

Streptococcus lurbidus Lehman 
Neumann. (Bouillon trubende Streps 
kokken, Behring, Cent. f. Bakt , 

193; Lehmann and Neumann, 

Dbg., I Aufl., S, 1800, 125.) 

human infections, especially .p. 

Presumably a smooth culture o 


coccus pyogenes. 

Streptococcus tyrogenus en ) 

akt. Inst. Karlsruhe, /, Iloftl, » 

From cheeses. (Streflo- 

Streptococcus ureae Migma- 
Mceus pyogenes ureae Bovsing, 


(Arb. 
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encntzQndungcn, ihre AcUologie, Patho- 
Rcnesc und Behandlung, 1800, 45 ; Migula, 
Syst. tl. Bakt., t, 1900, 2S, not Strepto- 
coccus ureoeTrevisan, I goncri c le specie 
delle Battcriacce, ISSO, 31.) From cases 
of cystitis. 

Streptococcus unnoa Migula. (Oipfo- 
coccus ureae (non pyojenes) tlovsing, foe 
c«f., 45; Migula, Syat. d. Bakt , i, 1000, 
13.) From cases of cystitis. 

Streptococcus eoeeinae (Cobn) Zopf- 
(Microsphilercndcr Vaccine. Cohn, Arcli 
f path. Anat,, 55, 1S72 , 237, Uicro- 
tphaera t arcirtae Cohn quoted from 
Cohn, Bcilrigo z. Biol, d Pflanzcn, I, 
Heft, 2, 1S72, IGl; Micrococcus rflccmoe 
Cohn, idtm; Zopf, Die Spallpilze, 3 
Aufl , 1885, 52 ) From lymph of cow 
pox pastulps. 

Streptococcus cariccifae Trcvisan 
(Microbio della varieell.a, Barcggi. 18S3, 
probibly in Gas*. Med. it.al Lomb Mi- 
lano, 229-212; Trevisan, I generi c Ic 
specie dclle B.alteriacce, 1SS9,30 ) From 
chleWen-pox pustules. 

Streptococcus ranofae Trcvisan. (Mi- 
crosphlercn dcr Variola, Cohn. Arch f 
path Anat , 55, 1S72, 237, .1/icrococcus 
nriofrte Cohn, 1S73, quoted from Tre\n- 
san, I g<'ncri c lo specie dcllc Baltcnaccc, 
lS8n, 50 ) From lymph of small pox 
puilulca. Regarded by Cohn (IlcitiilRc 
z Binl d rflanicn. /, Hefl 2, IS72, IGl) 
as a variety of Mtcroroceus taccinae 
Cohn 

Streptococcus rariofoc-orinnc (Plaul) 
DcToni and TrevUan. (.l/icrococcus 
roriofac oii'nof n.aul, Das onrsnisirlc 
Contagiumder Schafpocken und dicMili- 
Raii-in d(-i*cU>cn, Leipzig, 1812, DeToni 
atnl Trcvi«n, in Siccanlo, Syllc^e Fun- 
gonim, S, 1*K9, 105S ) From the lymph 
in shrep jwx pustules 
Sfrcpti>eoccus tcrni/ormis SternWrg 
OVurmforniiger Streptococcus, >Lvcl»cV, 
UsVl. Untcra. d. l.eilmcrilscr Ttink- 
ikaiwcr, Jahreab. d. Oljcrmlschule lU 


LcUmcritz, 18S7; Sternberg, Man. of 
Bact., 1893, 611.) From nxitcr. 

Streptococcus tcrsatiUs Broadhurst. 
(Jour Inf. Dis., 17, 1915 , 323 ) From 
throat of dogs, horse and cattle feces, 
etc. 

Streptococcus vini Migula. (l/icrococ- 
cus sflprojenes rini II, Kramer, I*and- 
wirtsch Versuchsstat , 57, 1890, 325 and 
Die Bakt. in ihren Bezichungen z Land- 
nirtacli u. d. landwirtsch -tcchnisch. 
Gewerban, £, 1892, 140; Migula, Syst. d. 
Bakt , S, 1900, 33 ) From wine. 

Slceplococeus ttscosus Lehmann and 
Kcumann (Schleimiger Streptokokken, 
Dchrmg, Cent. f. Bakt , IS, 1892, 193; 
Lehmann and Neumann, Bakt. Dug , 1 
Aud ,2, 1S9G, 125.) From various human 
infections. Presumably a mucoid cul- 
ture of Streptococcus puogenes 

SUeptoeoceut cilithrum Trevis-an. 
(Microcoeco della diarrea bianca dei vltel- 
lini, Perroncito, ISSG, Trevisan, 1 generi 
c le specie delle Battcriaece, 1889, 30.) 
From white darrhoea of c.alvos. 

Streptococcus t-ulgarts Locning 
(Mftnch. med Woehnschr , 67, 1910. 173 
and 217, Streptococcus pyogenes vulgaris 
Thomson and Thomron, .^nn Piekclt- 
Thonwon Res I^b , 5, 1927, ISO.) 
Names applied to Streptococcus pyogenes. 

Streptococcus iccissii Trcvmn (.\tti 
d .\ccad Fisio Mcdieo-Statintic.i in Mi- 
lano, Scr- IV, 5, 1SS5, 119 ) From lung 
ceudstcio pteuropticumona of cattfe. 

Streptococcus tylhi Trcvivin (Toru- 
laefe dc la bi^re nvihdr, F-istcur , Trevi- 
ean, 1 Rcneri c le specie dcllc Ik-ittcriaecc, 
ISS9, 31 ) From ajjoiled l>ccf. 

StrcptoitopA^/fococcus parrufus Hcurlin. 
(licurlin, Bakt Unters d Kcinigeh.iltfs 
im Gemtalluaaalc dcr ficbcrmlcn Woch- 
nerinnen. Ilelsingsfors, 1910, 138 ) 

Fnim genital ean.al Intermcillatc l*c- 
tween Streptococcus onarrotfias Krumg 
and Slflp^>^)coccu^ parrufus Veillon and 
Zuber. 
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Genus III. Leuconostoc Van Tieghcm emend. Ilxickcr and Pederson,* 

(Van Tieghem, Ann. Sci. Nat., 6, Ser. 7, 1878, 170; Dclacoccus Orla-Jcnscn, The 
Lactic Acid Bacteria. Mem. Acad. Sci. Dancinark, Sec. d. Sci., 6, Sor. 8, 1919, 140; 
Huckcr and Pederson, New York Agr. Exp. Sta. Tech. Bui. 107, 1930, 06.) From 
Latin levcus, clear, colorless; M. L. Nostoe, a genus of bluc-grccn algae. 

Cells normally spherical Under certain conditions, such as in acid fruits and 
vegetables, the cells m.ay lengthen nnd become pointed or even elongated into a rod. 
Certain types grow \Mth a cluiracteristic slime formation in sucrose media. Grow 
on ordinary culture media, but growth is cnlianccd by the addition of yeast, tomato or 
other vegetable e.xtracta. Generally, a limited amount of acid is produced, consisting 
of lactic nnd acetic acid ; alcohol is also formed, and about one-fourth of the fermented 
glucose is changed to COj. Levo lactic acid is always produced, nnd sometimes 
dextro lactic acid also. Milk is rarely curdled. Fructose is reduced to mannitol. 
Habitat: Milk, plant juices. 

The type species is Leuconostoc mesenteroides (Cienkonski) Van Tieghem. 

Key to the spcctcs of genua Leuconostoc. 

I. Acid from sucrose. 

A. Acid from pentoses. 

1. Leuconoatoe mesenteroides. 

B. No acid from pentoses. 

2. Leuconostoc dexlranieum. 

11. No acid from sucrose. 

3. Leuconostoc citrovorum. 


1. Leuconostoc mesenteroides (Cicn- 
kowski) Van Tieghem. (Ascococcus mes* 
entcroides Cienkowski, Arb. d. Katurf 
Gesellsch. a. d. Univ. a Cliarkoff, 1878, 
12, Van Tieghem, Ann. Sci. Nat., €, S6r. 
7, 1878, 170, Leuconostoc tndicum Liesen- 
berg and Zopf, Deitr. z. Physiol u 
Morph niedercr Organis., Ilcft 1, 1892, 
19 , Streptococcus mesenleriotdes Migula, 
Syst d. Eakt., S, 1900, 25, Leuconostoc 
agglultnans Barondrecht, Cent f. Bakt., 
II Abt , 7, 1901, 627; Leuconoatoe offer 
Zettnow, Ztsclir. f, Hyg., S7, 1907, 154, 
Leuconostoc opalamtza Zettnow, foe. 
cit ; Bcfacoccus arabinosaceus Orla- 
Jensen, The Lactic Acid Bacteria, 1919, 
152; Leuconostoc arabinoaaceus Hol- 
land, Jour. Bact., S, 1920, 223; 

Bacillus pleofruclt Savage and Ilunwicke, 


Spec. Bept. Food Investigation Board, 
Ixjndon, 1923, 134 j Umoimtac 
Pederson, N. Y. Agr. Exp. Sta. Tech 
Bull. 150 nnd 151, 1929.) From Greek 
mescnterium, mesentery; eidw», 
(like). 

Probable synonym: Leuconostoc soyoe 
Belenky, Bull. Sci., Res. Inst, for 
Leguminous Crops, Moscow (Russian), 
S, 1934, 132. 

Spheres : 0.9 to 1 .2 microns in diameter, 
occurring in pairs and short or ons 
cliains. In sucrose solutions the c 
are surrounded by a thick, gelatinou^. 
colorless membrane consisting of dex ra 
Gram-positive. 

Glucose gelatin colonies ■ Smal , 
to grayish-white, raised, nodular. 


* Revised by Prof. G. J, Huckcr and Prof Carl S Pederson, New 
periment Station, Geneva, New York, September, 293S, further revision, 
1943. 
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Glucose gelatin stab: Growth aloi^ 
entire stab. No liquefaction. 

Sucrose broth: Abundant growth with 
massive formation of siimy material. 
Potato : No visible growth. 

Indole not formed 

Acid from glucose, fructose, galactose, 
mannose, xylose, arabinose, sucrose, and 
generally from lactose, raffinoae, aalicm 
and mannitol. Rarely acid from dextrin, 
starch, inuHn, sorbitol, rhamnose or 
glycerol. 

Nitrites not produced from nitrates. 
Produces slime from sucrose Moat 
pronounced in sucrose gelatin stab. 
Aerobic, facultative. 

Optimum temperature 21® to 25®C. 
Distinctive characters . Active slime 
producer in sucrose solutions. 

Source* Slime m sugar factory 
Habitat : Most active of the genus 
Encountered in fermenting vegetable and 
other plant materials Frequently iso- 
lated from slimy sugar solutions 

2 Leuconostoc deztranlcum (Bel- 
jerinck) Hucker and Pederson. {Lacto- 
coecua dextranicua Beijerinck, Folia 
Microbiologica, Delft, 1012, 377; Beta- 
coccus bovta Orla-Jensen, The Lactic Acid 
Bacteria, Copenhagen, 1919, 152 (Leu- 
conosioc bovis Holland, Jour. Bact , 5, 
1920, 223); Slreploeoccua paracitroporus 
Hammer, Research Bui 03, Iowa Agr. 
Exp Sta., 1920; Hucker and Pederson, 
N. Y. Agr. Exp. Sta. Tech. Bull. 167, 
1930, 67.) From Latin dexter, right; 
M L. dexlranum, dexfran, M L. dex- 
Iranicus, related to dextran. 

Notc* The description of Strepto- 
coccus b, V. Freudenreich (Cent, f . Bidet., 
II Abt , 5, 1897 , 47) renamed Strepto- 
coccus kefir by Migula (Syst d Bakt , S, 
1900, 44) is too indefinite to permit the 
determination of its exact relationship 
to the organisms in this genus It Is 
clear, however, that the Streptococcus 
kefir of these authors and that of Evans 
(Jour Agr. Res , 15, 1918, 235) were very 
similar to if not identical with Letieo- 
nojjoc dexlranicum. Streptococcus dts- 


tendens Hammer (Iowa State Coll. 
Jour. Sci , S, 1927, 5) may also be identi- 
cal with Leuconostoc dexlranicum. 

Sphetea- 0 6 to 1 0 micron in diameter, 
occurring in pairs and in short chains. 
Gram-positive. 

Gelatin stab. Gray filiform growth in 
stab. 

A^r cotonies: Small, gray, circular, 
slightly raised, entire. 

Glucose broth : Slight grayish sedi- 
ment. 

Litmus milk: Acid, coagulation. Fre- 
quently shows slight reduction of litmus 
in bottom of tube. 

Potato* No visible growth. 

Indole not formed. 

N itrilcs not produced from nitrates 

Produce slime from sucrose in rapidly 
growing cultures. 

Acid from glucose, fructose, galactose, 
maltose, sucrose, and generally from 
lactose and mannose. No acid from 
xylose, arabinose, glycerol, rhamnose, 
sorbitol, mannitol, starch, rarely raf- 
finose, inuhn or dextrin. 

Aerobic, facultative. 

Optimum temperature of growth 21* 
to 25*C. 

Distinctive characters : Produces 
moderate amount of slime in sucrose 
solutions. 

Source - Dairy starters. 

Habitat: Found both in plant mate- 
rials and in milk products. 

3. Leuconostoc cltiovorum (Hammer) 
Hucker and Pederson. {Streptococcus 
eitrovorus Hammer, Research Bull. No. 
63, Iowa Agr. Exper. Sta., 1920, Hucker 
and Pederson, N. Y Agr E.xp Sta. Tech. 
Bull. 167, 1930, 67 ) From Latin citrus, 
the citron tree , M. L , lemon or orange, 
hence citric acid , i>oro, devour. 

Spheres: 0,6 to I 0 micron in diameter, 
occunng in pairs and chains. Gram- 
poative. 

Gelatin stab: Filiform growth in stab. 
No liquefaction. 

Agar colonics: Small, gray, entire, 
slightly raised. 
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Agar slant: Small, gray, discrete 
colonics. 

Glucose broth: Slight gray sediment. 

Litmus milk: Slightly acid with partial 
reduction of litmus. 

Potato. No visible growth 

Indole not formed. 

Nitrites not produced from nitrates. 

Grows poorly on ordinary media with* 
out the addition of yeast extract or other 
growth accessory substance. 

Acid from glucose, fructose, galactose 
and lactose. Generally docs not form 
acid from mannose, sucrose, maUose, 
xylose, arabinose, rhamnosc, raflinose, 
glycerol, dextrin, inulin, starch, salicln, 
mannitol or sorbitol. 

Uses citric acid in milk. 

Aerobic, facultative. 

Optimum temperature 20® to 25®C. 

Distinctive character: NoH'Sltme 
producer. 

Source. Dairy products 

Habitat Found in milk and dairy 
products. 

Appendix: This includes species that 
probably belong in this genus. The de- 
scriptions are too meager to permit draw- 
ing any definite conclusion regarding 
their relationship to the three species 
recognized above 

Bacterium laevdlacticum Migula. 
{Bacillus acidi laci'olacitct Schardinger, 
Monatsh. f. Chemie, 11, 1890, 5-14; 
Migula, Syat d. Bakt., £, 1900, 406; 
Bacterium acidi laevolaclict Lehmann and 
Neumann, Bakt. Dmg., 4 Aufl,, S, 1907, 
178.) From well water. 


Lcueonosloc lagerheimii 
(Ludwig, Lehrb. d. niedcren Krjpfog, 
1892, 29; Strejitococcus lagerheimn 

Migula, Syst. d. Bakt., £, 1900, 41.) 
From slimy sugar solutions. 

Micrococcus gelatinogenus Brautigsm. 
(riiarmaceulische Ccntralhallc, 1891, Ko 

30. ) From the air. Forms gum In Kti- 
crosc media. 

Micrococcus gummosus Happ. (Inaug. 
Diss,, Basel, published in Berlin, 1S93, 

31. ) From slimy sugar solutions. 
Myxococeus betae Gonnerniann 

(Oesterr.- Ungar, Zfschr. f. Zuckerind u 
Landw., 15S, 1907, 883.) From sugar 
beet juice. 

Streptococcus eilrovorus-paraeiiroi'orm 
Vas and Csiszdr. ^lilcbwirtscli 
Fortseb., ;3. 1936, C8.) From cream sod 
butler. 

Streptococcus hornensU Boekbeat. 
(Cent. f. Bakt., 11 Abt., e, 1000, Iffi) 
From slimy, sweetened condensed mw- 
A strong dextran former. Belated to 


Lcuconostoc viesenteroides. 

Zoogloeatermo Cohn. (Cohn, Nov. Act. 

Acad. Caes. Leop.-Carol. Nat. Cur., Wi 
1851, 123.) The only species in Ibegen® 
Zooploca as originally proposed, fco® 
running water. Scheibicr used this 
for a zoogloea-forming organism fro® 
slimy sugar solutions in Neue 
llUbenzuckcr- Ind.,/, 1878. 36Candpm^ 
babJyalso in Ztschr. d. Vereins f. 
.uckcr- Ind , 1874, 330. The 1>‘>“ "" 
once apparently is not ! ( 

America. See Buchanan. G^eial ^ 
1005. SSO for a history o 


genu.H Zoogloea 
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Key to the speciee of genus Lactobacillus. 

I. Produce only traces of by-products other than lactic acid. IIomoferraentAtive. 

A. Optimum temperature 37“ to C0“C or higher. Sub-genus ThermohacUmm 

OrlaJensen (The Lactic Acid Bacteria, 1910, ICO). 

1, Acid from lactose. 

a. Optimum temperature 37* to 45*C. 

b. Produce Icvo lactic acid. 

1. Lactobacillus caucasicus. 

2. Lactobacillus lactis. 
bb. Produce inactive or dextro lactic acid. 

c. Microaerophilie. 

3. Lactobacillus helceticus. 

4. Lactobacillus acidophilus. 
cc. Anaerobic in freshly isolated cultures. 

5. Lactobacillus bijidus. 

aa. Optimum temperature 45* to C2*C; usually no acid from maltcee. 

d. Lactobacillus bulgaricvs. 

7. Lactobacillus thcTinophilus. 

2. No acid from lactose. 

8. Lactobacillus delbrueekii. 

B. Optimum temperature 2S* to 32*C. Sub-genus Streptobaeterium Orla-Jecsen 

(foe. ci(., IGO). 

1. Acid from lactose. 

a Produces dextro lactic acid. Often prefers lactose to sucrose sad 
maltose. 

0. Lactobacillus easei. 
aa. Produces inactive lactic acid. 

10. Lactobacillus plantarum. 

2 No acid from lactose. 

. 11. Lactobacillus Icichmannii. _ 

II Produce considerable amounts of by-products other than lactic acid (carbon 
dioxide, alcohol and acetic acid ; mannitol from fructose). Heterofcrroentative. 
Sub-genus 5efa6actcrt«m Orla-Jcnscn (fee. cif., 175).* 

A. Optimum temperature 28® to 32*C. Usually ferment arabinose. 

1 . Docs not ferment rafTinose, and usually docs not ferment sucrose or lac ose. 

12. Loctobacj'/fus brevis. 

2. Ferment raflinose, sucrose and lactose. 

13. Lactobacillus buchneri. 

14. Lactobacillus pastorianus. . 

B. Optimum temperature 35“ to 40®C or higher. Usually does not c 

arabinose. 

15. Lactobacillus fermenti. 


• Also see discussion of Betabaclerium caueasiettnt, p. 358. 
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Minimum IS® to 22®C. Maximum 60®C. 

Source * From milk and cheese. 

Habitat: Undoubtedly widely distrib* 
uted in milk or milk products. 

3. Lactobacillus helvellcus (Orla-Jen- 
sen) Holland. (Bactllus t, von Freuden- 
reich, Cent f. Dakt , II Abt., J, 1895, 
173; also Landw Jahrb. d. Schweiz, 1895, 
211 , Bacillus caset t, v. Freudenreich and 
ThOni, Landw. Jahrb. d. Schneiz, I9W, 
52G, also Orla-Jenscn, Cent. f. Bakt., II 
Abt, IS, 1904, 609; Cascohactcrium e, 
Orla-Jensen, Cent. f. Bakt., II Abt., 
23, 19C9, 337; Tkermobacterium kclvcti^ 
cum Orla-Jensen, Maelkcri-Baktcriologie, 
1910, 35, also the Lactic Acid Bacteria, 
1919, 164; Baciernm casci «, Holland, 
Jour. Bart , 5, 1920, 221 , Holland, ibtd., 
223 ) From Latin Ach-cticus, Sn iss. 

Hods 0 7 to 0 9 by 2 0 to 6 0 microns, 
occurring singly and in chains. Non* 
motile. Gram-positive 

Whey gelatin colonies Does not grow 
readily at temperatures required for 
incubation of gelatin 

Lactose agar colonics Small, grayish, 
viscid 

Milk Acid, with co.igulation , nwy 
become slimy. 

Nitrites not produced from nitrates 

Acid from glucose, fructose, galactose, 
mannose, maltose, lactose, and smaller 
amounts from dextrin The lactic acid 
IS inactive. 

Temperature relations Optimum 40'’ 
to 42'’C. Minimum 20® to 22®C Maxi- 
mum 50°C. 

Microacrophilic 

Source ■ From sour milk and cheese 

Habitat Widely distributed in dairy 
products. 

4 Lactobacillus acidophilus (Moro) 
Holland (Bacillus acidophilus Aloro, 
Wiener khn Wochoschr , IS, 1900, 114; 
also Jahrb. f Kindcrheiikunde, 52, 1900, 
38; Holland, Jour Baet , S, 1920, 215, 
Plocamobaclerium acvlophilum Lehmann 
and Neumann, Bakt Diag., 7 Aufl., 2, 
1927, 510; Thermobacienum tnlesltnale 


Orla-Jensen, Orla-Jenscn and Winther, 
Cent, f. Bakt., II Abt., 9S, 1936, 321.) 
From Latin acidus, sour; M. L. acidus, 
acid and Greek philus, loving. 

Possible synonyms: MilclisTiurebacil- 
lus. Boas and Oppler, Deutsche med 
Wochnschr., 2J, 1S95, 73 ; Diagnostik und 
Therapie d. Magenkrankheiten, H Teil, 
1907, 2C5 (.Lactobacillus boas-oppUn 
Bci^ey et al., Manual, 1st ed., 1923, 243); 
Bacillus extlis Tissier, La flore intestinale 
dcs nourrissons, Paris, 1900, 102; Bacdht 
gaslrophilus Lehmann and Neumann, 
Bakt. Diag., 4 Aufl., 2, 1907, 424 (Boc- 
tcrium gastrophtlum Lehmann and Neu- 
mann, Bakt. Diag., 5 Aufl-,f, 1912,305); 
Bacillus aceiogenus a Disbiso, Cent 1. 
Bakt., I Abt., Orig., JP, 1911, 49; Socilki 
aectogenus 0 Distaso, ibtd., 51; BacdUf 
acetogenus proteiformis Distaso, tbtd., Si! 
Bacillus aectogenus extlis Distaso, tbid, 
53 ; Bacillus paraesilis Distaso, tbtd , SS', 
Bacillus dimorphvs Distaso, dad , So, 
Dnctllus dmorphus var. longa Distaso, 
Cent. f. Bakt., I Abt., Orig., 61, 1912, 
440; (Bacleroides dimorphus Bergey et s) , 
Alanual, 1st od., 1923, 258); Streptolaetl 
lus longus Distaso, slu’d., 439; ThtfS^o- 
bacterium aeidopkUum Hcnneberg, Cent, 
f. Bakt., II Abt , 91, 1934, 102. 

Description of More supplemented hy 
material from Kulp and Rcttger, 
Bact., 9, 1924 , 357; Curran, Rogers and 
Whittier, Jour. Bact., 25, 1933, 595; and 
Bettger, Levy, Weinstein and 
Ixictobacillus acidophilus, Yale biu^- 
Press, New Haven, 1935. 

Rods . 0 6 to 0 9 by 1 5 to 6 0 f 
occurring singly, in pairs and in ® 
cliains nith rounded ends. Noa-mo' 
Dimensions variable (Kulp and ’ 

(Curran, Rogers and Whittier). 
positive; old cultures often Gram-aeg 
live (Moro). _ 

Gclatin r No growth at 20®C b 


faction. ]p 

Wort-agar (Moro) or tomato J 

and Rcttger) plates; Surface ^ ’ 
peripheries a oapilliform nuic o 
delicate, twisted, 
ter appears as a thick, dark, ® 
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mass. Deep colonics, small, irregularly 
’shapeJ, nith fine radiate or ramified 
projections. 

Wort-agar slants- Gronth scanty, 
limited, dry, veil-Iike. 

Wort-broth - After 4S hours, fine, floccu- 
lent sediment. Other acid broths sedi- 
ment nhitish, slight turbidity 
Milk - Slow growth with small inocu- 
lum. Coagulates from the bottom up 
Potato • No growth. 

Acid but no gas from glucose, sucrose 
and lactose (Moro) Acid from glucose, 
fructose, galactose, mannose, maltose, 
lactose and sucrose Some cultures 
ferment raffinosc and trehalose and h.avc 
slight action on dextrin Xylose, arabi 
nose, rhamnose, glycerol, mannitol 
sorbitol, dulcitol and inositol not fer 
mented (Kulp and Pettger) Inactive 
lactic acid and volatile acids formed from 
sugars (Curran, Ilogcrs and Whittier) 
No visible growth m carbohydrate-free 
media (nettger, I.<evy, Weinstein and 
Weiss) 

Optimum temperature 37*0 No 
growth at 20* to 22‘C (Moro) Maximum 
temperature 43* to4S*C (Curran. Hogers 
and Whittier). 

Not pathogenic for laboratory animals 
Microaerophilic 

Distinctnc characters Grons m acnl 
media Unless frequent transfer** arc 
made, organism m.ay become Gram-ncga- 
tivc and rapidly dcaclop characteristic 
degcneniliou forms (Moro) The w>- 
c.alled original strains of Hceilluf oct- 
dophilti^ from the KrdI collection, de- 
scribed anil cilled Micrubaclfrtum 
hclictim bj Orla-Jcn«cn, »Io not Iva'c llie 
char.ictenstics guru by Moro 
Pourco: I'roin the feces of niilk-frd 
inf.ants Al-wi from the feces of older 
persons on high milk or lactose or dcxtnn- 
cont.aiiiing iliots 
Habitat As for source 

5 Lactobacillus blfidus (Ti«sicr) Hol- 
land. (llaciUva biKJiis (pmrtiunif md 
lianllus bi/itlui Trsicr, llechercbes aur 
la fl.arr intcstiii.a1 dcs nourri'>.sons, Paris, 


1900, 85; Bacteroides bijidus Castellani 
and Chalmers, Man. Trop. Med , 3rd ed , 
1919, 9C0, Holland, Jour Pact., S, 1920, 
223, Nocardia bijida Vuillemin, Encyclo- 
pedic Mj'colog , Pans, S, Champignons 
Parasites, 1931, 132; Actinomyces btfidos 
Nannizzi, in Pollacci, Trat. Micopat. 
Umana, 4i 1934, 13; Cohnistreplothrix 
btfidus Negroni and Fisher, Rev. Soc 
Argentina Biol., SO, 1944, 315.) Prom 
liatm fitjfdus split in two, cleft. 

Possible synonj-ms: CoceobaciUus ori- 
formts Tissier, Ann. Inst. Past., SS, 190S, 
189 (Daclertum oviforme Le Blaye and 
Guggenheim, Manual pratique de diag- 
nostique Bactdriologie, Paris, 1914; Bae- 
lerotdea ovi/ormts Levine and Soppcland, 
Iona Engineering Exp Sta Bui. 77, 1926, 
35), Bacillus tenlriosvs Tissier, loc eit. 
(Bacleroidts lentnosus Eggerth, Jour. 
Dact , SO, 1935, 2S1), DiphbactUut 
acvntinalus Distaso, he. eit. (Bacteroides 
ocumtnafus Bergey etal .Manual, let cd , 
1923. 2C0) 

Description supplemented from Weiss 
and Rettgcr, Jour Dact , SS, 1031, SOI. 

Small, slender rods - Axerage length 4 0 
microns, 0 5 to 0 7 by 2 to S microns 
(Wcixs and Rcttger), occurring singly or 
in p.tirs and short cliaina, parallel to each 
other, x'cry' variable m appearance. 
Branched and club form** develop msome 
culUircs Non-motilc Gram-posilivo 
but stains irregul.irly m old cultures 
(Tissier). 

Little or no gron tli m carlohydrate-free 
ogir (Weiss and Rcttger) 

Deep sugar -ngar coloiucs • After 3 days, 
solid nitli slightly irregular cilge, n hit ish. 
Crow up to 3 cm from the surfiice forming 
a ring Average dnmrter 3 rnin. No 
ri” 

Sugar broth- Good gro«th Turbid 
mtliin 3 iL-ijs Clears with fiocrulcnt 
prceipiLite. 

Milk' Good growth with large inocu- 
lum No roagul.ation (Tioiier). Mayor 
may not coagul.ate milk (Weiss and 
llettger) 

Acid but no gas from glueii*c (Tissier). 
Acid from gluen«c, fructose, galiclo*e, 
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sUcroiG, ittJiI/n nnd usually trom dextrin, 
starch, maltose, raflinosc and trehalose. 
A lew strains form acid from lactose and 
eahein. The acid co isista of inactive 
lactic acid and IS to M per cent of x’ol.itile 
acid (Weiss and Ilcttger^. 

Optimum temperature 37®C. May 
show slight growth at 20’C Killed at 
CO’C in 15 minutes 

Non-patfiogeiiic for mice orguinoa pigs. 

Strict nnaerobo (Ti-'sicr). Strict nn^ 
aerobe in [irnnary culture hecoming 
microaeroplnlic (Weil's and itettger). 

Distinctive characters: Ififurcatioiis 
and club-fahapcd forms (Tissier), jurticu- 
larly in infant fccca and in prinwry 
culture (Wewsand llcttgorj. 

Source I’rom fcccs of nursing Infants. 

llabitat • Very common in the feces of 
infants. May constitute almost the 
entire intestinal flora of breast-fed in. 
fants Also present m smaller numbers 
with bottle fed infants. I’oAsibly more 
W'ldcly distributed tiun indicated in the 
intestines of warm blooded aiiim.ils 

6a LaclobaetUus paraOifidus Weiss 
and IlcttgcT ihacUrtum btfuium Orla* 
Je.ison, The I-actic Aoul Ilactcria, 1919, 
19i, liaclcro <lca bifieius (Group 2) 
Kggerth.Jour liact ,50, 1935, 295, Lcc/o- 
bacillus bifidui II or LactobaciU is para- 
bifidii3 Weias and flcttgcr. Jour. Bact., 
55, 193S, 17', Jour Inf. Di«.,e5, 19.TS, 115.) 

This is the mo c anaerobic \aricty of 
the bifid organisms from feces ond seems 
to be more commo i in the intestine of 
.adults. In contrast to Laclobacdlus 
bi/idus, it produces moie volatile acid as 
well as dc.xtro lactic acid, and ferments 
arabinose, xylose and molezitosc but not 
mannose. 

6 Lactobacillus bulgaricus iLucrssen 
and Kuhn) Holland. (.Bacillus A, Gri- 
gorolT, Revue M(5d. Suisse romande, S5, 
1905; Bacillus butgahrus Luerssen and 
Kuhn, Cent. f. Bakt., II Abt , £0, 1907, 
241; Thermobacteri on bulgancutn Orla- 
Jensen, The I^actic Acid Bacteria, 1919, 
164; Holland, Jour. Bact., 5, 1920, 215; 


Acidobaelcj'tum hulqaricum Schfirf, C?nf. 
1. Bakt.. I Abt., Orig., 97, 1925, 116; 
/*/ocamohflcffr/Mm lulgaricvm Lehnunn 
and Xcununn, Bakt. DIag., 7 Aufl., I, 
1027, 51 1 .) From I,atin bulgaricus, of or 
related to Bulgaria, 

J*fob.able synonyms; Laclobacillut 
longns Beijcrinck, Arch. n(?crl. d, sci. 
cx.act. ft nat., Sdr. 2, 7, 1901, 212 (not 
Laclobaeillus longus Bergcy ct al, 
Maiiu.il, 4111 ed., 1931, 312); Baeltrium 
casei fdans Gorini, Rend. U. Ace. Lincei, 
2!, 1912, 472; Cent. f. Bakt., II Abt , Jf, 


1913,1. 

Description of Luorssen and Kuha 
supplemented by GrigorolT, loe. cd; 
Coheiub', Conipt. rend. Soe. Bleh Pjds, 
6S, 190C, 361 ; launtze, Cent. f. B.akt , I! 
Abt., St, 190S, 737; Bertrand and 
Ducliacek, Ann. Inst. Past., 1900,402; 
White and Avery, Cent. f. Bakt., 11 Abt , 
2S, 1910, JGl ; B.ific, Jour. Bact., 5, 19I8» 
420; Orl.a-Jcnscn, The lactic Acid Bac- 
tcri.a. 1919, JW; Kulpand Bettger.Jour 
B.act., 0, 1921. 357; Sherman and 
Jour. Dairy Sci., 19, 1930, 491. 

Bods; Slender rods with rounded eadr, 
often in cli.afns. Xon-moti/e. Onsi- 
jwsitivc, older cultures showing cn 
stained portions (Luerssen and K&W- 
Wlicy gelatin: Xo liquefaction 

and Aver}'). 

Colonies; Flat, yellowish-white, - 
3 mm. Old cultures liavc dark centers 
Deep colonics globular (Luecssen an 


ley ng^r colonics: Circular to intg:* 
White and Avery) 

Ik. Co.agulation at 37®C. Ao 
ecomposition of c.asein. 

Lafo- Yellow-white colonics (W^” 
nd Kuhn). Xo growth (Gngoto U 
endy), (White and Avery)- 
lole not forme<l (Grigorofl), ( 

-.-.fPi 

irites not produced from ni ' 
3Ult.s on acid production from ® “ 
Glucose, lactose and 
rcntly always fermented 
arabinose, sorbose, tarct 

^1 inulin and stare 
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*re n<-\rf fcrm^otrr! I.nrly wnrlirr* 
(GignrofI) (Cohrn<lj » imtfJ frrmrnti 
tion of Insrlow*, rmI 

Ijitcr uorlkcrs arnJ Dudim 1. , 

(Orla-Jcn'^n), (Itaf-oi, ^Ku!p arnl II<tt 
F^r), (Pbfrm\n and llixJc'- rnitntl tin 
aWr or nrcitivc n "iilH on (iurri>««* n»il 
lt>*o and frurto'O 

lofm-* litgli ariditx tn n-ilL ILr 
lartir and m irwrinr (finc'‘r*>ff Urr 
trand andDucKirri), lAMitr m*! \v« n < 
or Ict-o (U'Litrnnd Axm . <>rU Jot -on 
with iinaM fjainmin of vi>J»nlo nf»d 
(U'hiJo and .Uorj') 

Arrrditc or anaomLic I.oor«««n .nn«J 
KQhn) <Ulni« «ti'l 

Axprj'). Anflorrd'io in fr«*»fi ••'Nto'ii 
(Phprtnan anl 110.1^0) 

Opiinium totnponiturc •Ij «•> >' * 
Mmimum tS'C (l.«or>./*n aid Ivdii* 
Di'liricinp fluifnftppi' Tim oj-oom"* 
at prcipnt it ffEardnl b« Mioludiic tlo 
h'Rh trmi'craturo orpni*rr.i •••■Uto'l 
from milk wijh rfifTioulij Tln-o (rf 
went kIucti'o, (tiLioLi'P and l»oi 

usually do not fcrnimt puon**p nwlti-c 
of unhoatcii fnjof<i«« aLon fpc»lil> »’■’ 
lalpil. 

Source: Onjtinallj i<oUt<>l from >«*g 
hurt. 

ILibitaf I’rolnMy prr^cnl in n«n> 
milk prTKlupt.t if held at high trm|>or3 
turc. 

7 . Lactobacillus thernjopbllus \>rr» 
andJohmon (Jour Hirt , 5, ' 

From Greek thfrmos, heat ami phitui. 
loving 

Descriplkin of Ayers and JoJin*oM 
supplemented bv niatenal from tlttrUon, 
Jour. Dairy Sn , IS, JOTJ, 393 

Ilods: 0.5 by 3 0 niicmn* Stains 
irregularly. Xon-motile tCliarUnni 
Graia.p«>fitivo 

Gelatin stab - No liQUcfaclion 
Agar pbte Small colonies 
Agar slant • Slight, tran«lucent growth 
(Charlton) 

Broth. Turbid (Charlton) 
latmus milk.: Acid 


Nitritn not pro.liieeil fnoit lulralci 
(Ou-irltonl 

Arid fixsni Rl«r'-«e, lict<»<*, sucr^'e, 
sl.-ifeh ar.d trace fnirn gljftnd. No 
arid frtni nilirin, nuiifiitol, mflin' ‘c or 
inulin (.\}ep* .ird Jdif.vm) .\cid 
fttmi friirt<Me, gnticfo»e, mnnf-e, nwJ. 

raffinc'e .and drsirin No acid 
fnun aribiix'i'e, a>I"*e, gljferoJ, rham- 
aalirin, iimlm nr mannUnl. iVvtro 
lactic aenl /onre*! (CLarlbm) 

Thia la the tlierniiiphilir Lictolmcilliis 
ulttainM fnim ptvstciinttsl imlk which 
cau*^ pin i»/int ct-Iotmt on agar pLites 

Tecr.iwrature rehlion* Optimum tem 
^•cr■»ture 50* to CJA’C .Minimum 30*0 
Maaimum fA'C Tliernvil death point 
71 (‘ for 30 minidea or RJ’C for 2J 
minutea 

Facultatiae fttiicruV Gnma l«e«t 
aerobicnlly 

Niurcc fnmi pa.«teunrefl milk. 

Uabitat KtKinmmly frum jtwlcunred 
milk 

b Laetobselllus delbrusclUl (I.cieh« 
tnanni llegerinck (liaeiliti* lUlhrCrku 
la'iehm.ann. ( ent f Fikt , II .lit , f, 
I’OO. 2M, JiaetUus ccvlij'.cona fen^isji. 
n’lS I Afar, Cent f liakl , II .\bt , I, 
1*-'^. IM. l!oeillut (.>) ocidi/foni Migula, 
Sysc d Jlakl . S, 1900, SOI, Hei;erinelc, 
.\rcli nil'll d SCI caactes et nat., 
Ilsirlem, SiTr 2, 7. I?01, 212; Thtrr-.o- 
tocfcpium ttTtaU Orla-Jen*^.a, The lactic 
.\cid Uicieria, 1919, 101, liactUm ceidi- 
fiffim longunmua Itolland, Juur Bact , 
5, 1920, 210, /.or{ol,aci(fi-s ocidMTccai- 
/en^issietus llnlLiiid, thi'l , 21G, Lacto- 
Mei/fua (trtaU Holland, ibut , 223; 
Ijactobntlm'jri dclbrutkt tsic) x.an Steen- 
Wrge, .\rn Inst Fast , Si, 1920, S20 ) 
Named for Frof. M DcIbrGck, German 
l«ctcrioV'gi«t 

Descnption of Lcichmacn supple- 
menteil by material from Ilenncberg, 
Cent f Bakt , II Abt , //, 1903, 151 

Rods 0.5 to 0.S by 2 0 to 9 0 microns 
(Ileancberg), occurring singly and in 
abort chains Non-motile. Gnim-posi- 
lire. 
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Gelatin colonies: Small, gray, circular, 
not liquefied. 

Ag:ir colonics: Small, fiat, crenated. 

Agar slant - XarroH', translucent, soft, 
grayish streak 

Broth • Slightly turbid. 

Afilk; Unchanged. 

Is'itritos not produced from nitrates. 

Acid from maltose and sucrose (Leicb- 
mann) and glucose, fructose, galactose 
and dc\trin. No acid from xylose, 
arabiiiose, rhamnose, lactose, raffinose, 
trcKalose, inulin, starch, mannitol or 
a-mcthyl-glucoside (Hcnnebcrg). Levo 
rotatory lactic acid is formed. Forms 
I G per cent acid m mash. 

Tins is the high temperature organism 
of fermenting mashes. In fresh isol.a- 
tions It apparently has a highcroptimum 
temperature than when held in pure 
culture. 

Optimum temperature 45®C. 

Microaerophilic 

Source From sour potato mash I'n 
a distillery 

Habitat Fermenting vegetable and 
grain mashes 

9 Lactobacillus easel (Orla-Jcnscn) 
Holland {Bacillus a, v Freudcnrcich, 
Ann d Microg , f , 1S90. 2GG, also Landw. 
Jahrb d Schweiz, 1891, 20; BactUui 
easel a, von Freudonroich and Tho li, 
Landn Jahrb d Schi>eiz, 1904, 526, also 
Orla-Jensen, Cent f B.ikt . fl Abt , IS, 
1904, 009, Cascobaclcritim rvlgare Orla- 
Jensen, Maellerj-Bakteriologic, 1916,35; 
Strcptobactcrium casei Orla-Jensen, The 
Lactic Acid Bacteria, 1919, I6C; Dae- 
lenum casci a, Holland, Jour Bact., S, 
1920, 221, Holland, tbid) From Latin 
casevs, cheese. 

Bods Short or long chains of short or 
long rods Non-niotile. Gram-positive. 

Milk. Acid with coagulation in 3 to 5 
days or longer, may become slimy 
Forms about 1 5 per cent lactic acid 

Utilizes casein and therefore important 
in cheese ripening. 

Acid from glucose, fructose, mannose, 
galactose, maltose, lactose, mannitol and 


salicin. May or may not ferment su- 
crose. Mostly devtro lactic acid formed 
though a small amount of levo lactic acid 
may be formed. Only lactic acid pro- 
duced with a trace of other by-produitj 
This is the more common lactic acid 
rod found in milk and milk products, 
Orh-Jensen distinguishes it from Laclo- 
bacillus planlarum in that it p.tiduccs 
dextro lactic acid and usually fcrmects 
lactose more readily than sucrose or 
maltose. 

Temperature relations : Optimum 30°C. 
Minimum 10“C. Maximum 37® to 40*C 
and with some strains 45®C 
Microaerophilic. 

Source; From milk and cheese. 
Ilabil.at: Probably more widely dis 
Iribuled than indicated by isolations 


10. Lactobacillus plantarum (Orla-Jea- 
sen) Jlolhnd. (Streptobacterium ph^- 
tarum Orla-Jensen, Tho Lactic Acid 
Bacteria, Copenhagen, 1919, HA; noi* 
hnd, Jour. Bact., S, 1920, 225 ) fwffl 

I^lin pfonta, sprout; M. L , a plant 

Prob.ible sj-nonyms; Bociihw 
acidt II Weiss, Inaug. Diss , 

159S; Cent. f. Bakt., 11 Abt , 5, 18"' 
699 (Laclobacillus pabiiliacidi Ber^) 
ct al., Manual, 1st cd , lOr^t 247) r ® 
etllus ewcMrncris fermenlati 
Ztschr. f. Spirilusindustifo, SS, 1903, -> 
Cent f. Bakt., 11 Abt., II, IMS, 't* 
(Lactobacillus cucutuens Bergcy ^ ’ 
Manual, let ed., 1923, 250)1 
icortmannit Hcnncberg, Cent, i- ' 
II Abt., 11, 1903, 1C2 (loctobo^ 
xcortmannii Bergey et al., 
ed., 1930, 2SS); Bacillus hsleri pn 
berg, Ztschr. f. Spiritusindustrie, - . 

1903, 22; Cent, f- Bakt , H ' 

1903, 161 (Laciobaclcnum 
Steenberge, Ann. Inst. Past., -f> . 

814; haclubactUus listen iJ, 

Manual, 1st ed , 1923, 24S); 
macrcki Henneborg, loc. j,{ , 

leichmanni IJ Henneborg, 

Bacillus beijerinckii Henneborg,^ 
f. Spiritusindustrie, 1903, 
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Cent f. Bakt , II Abt , //, 1003, 159 
(Lactobactllus beijcrinckh Bergcy et al , 
Manual, 1st ed., 1923, 2-JS) , Lactobacillus 
penlosus Fred, Peterson and Anderson, 
Jour. Biol. Chem , 48, 1921, 4I0, Jour 
Biol. Chem , 53, 1922, 111, Loctobaeillus 
aTabino$us Fred, Peterson and Anderson, 
Jour. Biol. Chem, 48, 1921, 410, Bac- 
terium busae csiolicae Tschekan, Cent 
f. Bakt , II Abt . 78, 1929, S9 (Lacto- 
bacillus busacasiatieus Bergey ct al , 
Manual, 3rd cJ., 1930, 2SS), Baclenvm 
trassicoe Wehmer, Cent f Bakt , II 
Abt , 10, 1903, C28 (Lactobacillus bras- 
stcae LcFcvrc, Abst. Bact , C, 1922, 25) 
Description from Orla-Jcnsen supple- 
mented by material from Pederson, Jour 
Bact., 31, 1936, 217 

Bods: Ordinarily 0 7 to 10 by 3 0 to 
8 0 microns, occurring singly or m short 
chains, with rounded ends Under favor- 
able growth conditions these organisms 
tend to be short rods Under adverse 
conditions they tend to be longer, for 
example, in tomato juice agar at 45*C 
(Pederson, N. V. Agr Exp Sfa Tech 
Bull. 150, 1929) In fermenting vege- 
tables, the organisms tend to become 
longer as the acidity becomes greater 
The organisms are usu.ally longer m milk 
than ill broths. DifTcrenccs in mor- 
phology are well illustrated by OrU- 
Jensen. Non-motile Gram-posilivc 
Celatin-ye.aat cxtract-glucose stab 
Filiform growth No liquefaction 
Agar slant; Growth, if any, is vcr>' 
faint 

Broth: Turbid, clearing after a few 
dajs. A few strains flocculate 
Litmus milk; Acid, usually coagubted 
Nitrites not produced from nitrates 
The majority of strains form acid from 
glucose, fructose, mannose, gnlactosc, 
nrabinosc, sucrose, maltose, bclose, 
rafllnose and salicin, and to a Ics'cr ex- 
tent, from sorbitol, mannitol, dextrin, 
gljccrol and xylose Rh,amnosc, starch 
.and inulin usually not fermented. 

Lactic acid (usually iiwctive) with 
only snaall quantities of acetic acid and 
carbon dioxide is formed in the fermenta- 


tion of hexose sugars Acetic and lactic 
acid are produced from the pentoses. 
Forms up to 1.2 per cent acid in broth. 

This species is the inactive lactic acid- 
producing rod from fermenting materials 
but is closely related to Lactobacillus 
caset. It ferments sucrose and maltose 
AS readily as lactose 

Salt tolerance: Usually grows in salt 
up to 5 5 per cent. 

Temperature relations* Optimum tem- 
perature SO'C. Minimum I0°C. Maxi- 
mum 40*C. Thermal death point 05® to 
75®C for 15 minutes 

Microacrophilie. 

Sources from which isolated: Milk, 
cheese, butter, kefir, feces, fermenting 
potatoes, beets, corn, chard, bread dough, 
sauerkraut, cucumber pickles, tomato 
pickles, cauliflower pickles and spoiled 
tomato products. 

Habitat Widely distributed in nature, 
particularly in fermenting plant and 
animal products 

lOa Lactobacillus ptanlarvm vat, r«- 
densis Breed and Pederson (not Peter- 
son). (Jour Bact , 5(i, 193S, C67.) This 
chromogenic organism isolated from 
cbccsc IS one of two species responsible 
for the development of rusty spots in 
chccsc. It is impossible to determine 
whether the incompletely described 
species Bacillus rudensis Connell, Ca- 
nadian Dept of Agric , Dairying Sera ice, 
Ottawa, Report for 1897, 7 is identical 
with this variety of Lactobacillus plan- 
{arum or with Lactobacillus brevts var 
rvdensis (see species No. 12,i) This 
clironiogcncsis is produced in starch 
media under anaerobic conditions. 

11. Lsctobaclllus lelchmannll Dcrgcy 
et al. (Bacillus feicAmanni I, Henne- 
berg, Zlschr. f. Spiritusindustrio, iff, 
1903, 22; see Cent. f. Bakt., 11 Abt , 11, 
1903, 1G3; Bergcy ctal , Manu.il, 2nd cd , 
1925, 160 ) Named for Prof. C. I-eich- 
insnn, a German bacteriologist 

rrobablc synonym* Bacillus letch- 
fnonnt III, Hcnnebcrg, loc etl 
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Rods : O.G by 2 0 to 4 0 microns, occur- 
ring singly and in short chains. The 
cells show two or more deeply-staining 
granules Non-motile Gram-positive. 

Gelatin stab • No liquefaction. 

Agar colonies Small, clear with white 
centers. 

Agar slant. Limited, grayish streak, 
better growth in stab 

Broth. Turbid. 

Nitrites not produced from nitrates. 

Acid from glucose, fructose, maltose, 
sucrose, trolialosc, and slight amounts 
from galactose, mannitol and o-mcthyl- 
glucosidc. Lactose, raffinose, .arabinosc', 
rhamnose, de\trm and inulin not fer- 
mented. Forma 1 3 per cent lactic acid 
m mash 

Optimum temperature 30*C. Maxi- 
mum 40* to 40*C 

Microacropliilir 

The species is apparently similar to 
LaelohactUus delbruccht but has a lower 
optimum temperature 

Source From compre.‘!scd yciist and 
from fermenting milk 

Habitat Dairy and plant products 

12 Lactobacillus brevis (Orla-Jcnscn) 
Bergey et al. {Bacillus y, v. Freuden- 
reichjLandw Jahrb.d Schweiz, IS91, 22, 
Bacillus casei y, v Frcudcnrcich and 
Fhoni, Landw Jahrb d Schweiz, 1904, 
526, also Orla-Jensen, Cent f. Bakt , 
fl Abt , IS, 1904 , 004, BeCabacterium 
breve Orla-Jensen, The Lactic Acid Bac- 
teria, 1919, 175, Bergey et al , Manual, 
4th cd., 1934, 312 ) From Ixitin brevts, 
short. 

Probable synonyms Bacillus brasstcae 
fermcniatae Ilcnneberg, Ztschr f Spiri- 
tusindustrie, 1903; Cent f Bakt., II 
Abt., 11, 1903, 167 {Laclobactllus fer- 
mentalac Bergey et al , Manual, 1st ed , 
1923 , 252) , Bacillus ■pnnis fermenlati 
Ilenneberg, Ztschr f Spiritusmdustrie, 
S5, 1903, Cent, f Bakt, II Abt., 11, 
1903, I6S {Lactobacillus 'panis Bei^y 
et al , Manual, 1st ed , 1923 , 251), Bacil- 
lus acidophil-aerogenes Torrey and Rahe, 
Jour Inf. Dis., 17, 1916, 437 {Lactobaetl- 


lus acidophil-aerogcnes, Holland, Jour. 
Bact., 6, 1920, 21G); Laclobactllus penlo- 
aceticus Fred, Peterson and Davenport, 
Jour. Biol. Chem., SO, 1919, 357; Peterson 
and Fred, ibid., 4^, 1920, 273; Lactobacil- 
lus pcnloaccticus var. magnus Iwasaki, 
Jour. Apr. Chem. Soc. Japan, 16, 1910, 
148, Lactobacillus Ipcopcrsict Mickle, 
Abst. Bact., 8, 1924 , 403; Mickle and 
Breed, New York Agr. Exp. Sta. Tech. 
Bull. 110, 1925; Pederson, ihid., Tech 
Bull. 150 and 151, 1929; Baclerium soya 
Saito, Cent. f. Bakt., II Abt., 17, 1907, 
20 (Laclobacillus soyas Bergey et al , 
Manual, let cd., 1923 , 251). 

Bacillus caucasicus von Freuden- 
reich. Cent. f. Bakt., 11 Abt., S, 1S9", 
J35 and Dclabaclcnum caucasicum Orli- 
jensen. The Lactic Acid Bacteria, 1919. 
173 were isolated from kefir grains 
and considered to be the organism Kern 
isolated in 1SS2. They arc gas-producing 
lactobacilli but are less active toward 
sugars than Laclobacillus brevis. 

Description supplemented by material 
from Pederson, Jour, of Bact , 193S, 

105. 

Rods; 0.7 to 1 0 by 2.0 to 4 0 microns, 
with rounded ends, occurring singly w 
in short chains, and occasionally in long 
filaments which may show granulation 
Non-inolile. Gram-positive. 

Gelatin: No liquefaction. 

Agar slant Growth, if any, faint 

Broth: Turbid, clearing after a few 

Milk • Acid produced hut no clot except 
with some freslily isolated strains 

Does not attack casein as a rule. 

Is able to utilize c.alcium lactate as 


source of carlxjn. 

Acid from arabinose, xylose, ^ ' 

fructose, galactose and maltose, 
vary in fermentation of lactose, sue ’ 
mannose and raflinose Salicin, ^ 

tol, elycerol, rhamnose, 'If ‘""j ' |,y 
and starch seldom fermented, 
shows a particularly vigorous ferme 
tion of arabinose. . „»pfic 

Lactic acid usually 
acid, ethyl alcohol and carbon 
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formed in fermentation of aldohcxoses 
Mannitol produced from fructose. Ace- 
tic and lactic acid produced from the 
pentoses. 

This species includes the large group 
of gas-producing lactic acid rods ordi- 
narily characterized by a marked fer- 
mentation of pentoses, particularly 
arabinose. They usually also ferment 
fructose more readily tlian glucose 

Temperature relations Optimum 30“C. 
Growth poor below 15® and above 37®C 
Maximum 38°C. 

Source : From milk, kefir, cheese, 
feces, fermenting sauerkraut, ensilage, 
manure, soils, sour dough, and spoiled 
tomato products. 

Habitat : Widely distributed in nature, 
particularly in plant and ammal products 

12a. LaclobaciUiti irevts var. rudcnsxs 
Breed and Pederson (LaeiobactUus ru- 
denu$ Davis and Mattick, Proc Soc 
Agr. Bact., 1036, 3 (this organism is pre- 
sumably the same as Bacillus rudensta 
Davis and Mattick, Jour. Dairy Res , /, 
1020, 50); Breed and Pederson (not 
Peterson), Jour Bact., Sd, 1933, C67.) 
This chromogenic variety isolated from 
cheese is a causative agent m the pro- 
duction of rusty spot in cheese From a 
study of cultures, it is regarded as a 
chromogenic variety of Lactobacillus 
brevis See also species No 10a. 

13 Lactobacillus buchnerl (Ilenne- 
berg) Cergey et al. (Bacillus buchnen 
Henneberg, Cent. f. Bakt , II Abt , 
It, 1D03, 163, Bergey et al , Manual, Ist 
ed , 1923, 251.) Named for Prof E. 
Buchner, a German bacteriologist 

Probable synonyms • Bacillus wehmen 
Henneberg, Cent f Bakt , II Abt , //, 
1903, 165 (Lactobacillus toekmeri Bergey 
et al , Manual, Ist cd , 1923, 249), Ba- 
cillus kayducki Henneberg, Cent f. 
Bakt., II Abt , //, 1903, 163 (Laetobaeil- 
lus kayduckti Bergey et al.. Manual, 1st 
ed , 1923, 253); Bacterium mannilopoeum 
Midler-Thurgau, Cent. f. B.akt , II Abt., 
SO, 190S, 396; ibid., SS, 1912, 129; ibid.. 


48, 1917 (Lactobacillus mannilopoeus 
Pederson, New York Agr Exp. Sta. 
Tech. Bull. 150 and 151, 1929, Lacto- 
bacillus mannilopoeus var fermentus 
IwBsakI, Jour Agr. Chem. Soc. Japan, 
16, 1910, 148) 

Description supplemented by material 
from Pederson, Jour Bact., SS, 1938, 107. 

Rods 0 35 by 0 7 to 4 0 microns, occur- 
ring singly, in pairs and cliains or in fila- 
ments 25 microns or longer. Non-motile. 
Gram-positive. 

Agar colonies • White to yellowish, ad- 
herent 

Agar slant Growth, if any, faint. 

Broth: Turbid, clearing after a few 
days. 

Litmus milk: Usually unchanged but 
may be slightly acid with no reduction. 

Nitrites not produced from nitrates. 

Acid usually from arabinose, xylose, 
glucose, fructose, galactose, mannose, 
sucrose, lactose, maltose and raffmose. 
Mannitol, sorbitol, glycerol, rhamnose, 
salicin, inuhn, dextrin and starch fer- 
mented by a few strains 

Lactic acid usually inactive. Acetic 
acid, ethyl alcohol and carbon dioxide 
formed in the fermentation of aldo- 
hexoscs Mannitol produced from fruc- 
tose. Acetic and lactic acid from pen- 
toses. 

Strains of this species might be con- 
sidered intermediates between Lacto- 
bacillus breits and Lactobacillus Jermenli. 

Forms 1 3 per cent lactic acid in mash 
and 3 7 per cent alcohol. 

Optimum temperature 32® to 37®C. 
Minimum 10® to I5®C. Maximum 44® 
lo 4S®C. 

SourceiFromsourmash, pressed yeast, 
molasses, wine, catsup and sauerkraut. 

Habitat Widely distributed in fer- 
menting substances 

14. Lactobacillus pastorlanus (Van 
1/ier) Bergey et al. (Saccharohaciltus 
pastorianvs Van Laer, Cent. I’Histoirc 
dcs Ferments des Hydrates de Carbone, 
Acad. Roy. do Beige, 1S92; Bacillus pas- 
iorianus Mae<5, Traitd Pratique de Bact , 
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4th cd., 1001, 057; Lactohaclertum pas- 
toriannm van Steecberge, Ann. Inst. 
Past., 54, 1020, 816;Bergcyetal., Manual, 
1st cd., JD23, 216.) Named for I^teur, 
French chcnust; from Latin pastor, a 
herdsman. 

Probable synonyms: iSaccAara5oci7/M 
pastorianus var. 5ero/inensts Hcnnebcrg, 
Cent. f. Bakt , H Abt., 8, 1902, 180 
{Lactobacillus berolinensis Bcrgoy ct al., 
Manual, 1st ed , 1923, 216); Bacillus 
lindneri Ilenneberg, Wochnschr. f. Bmu« 
erei, 18, 1901, No. 30; Cent, f Bakt., II 
Abt., 5, 1002, 1&4 {Lactobacillus Itndneri 
Bergcyctal., Manual, Ist cd ,1923,245); 
Bacillus fasci/ormis Scbonfcid and Rom- 
mel, Wochnschr. f. Braucrei, J&, 1902, 
No. 40; abst. in Cent. f. Bakt., II Abt., 
9, 1902, 807 (5accAaro6a<‘«7/us berolinensis 
fasciformts Ilenneberg, ilandfa. der Gs- 
rungsbakteriologio, 2, 1020, 123; Bacillus 
belorinensis (sic, evidently intended for 
Bacillus berohnensts) Otani, Cent. f. 
Bakt., II Abt , lOl, 1030. HO). 

Description supplemented by material 
from Henncberg, Cent f. Bakt., II Abt., 
5, 1002, 184; Shimwell, Jour Inst. Bren*- 
ing, 41 1 1035, 4SI , and Pederson, Jour 
Bact , S5, 1038, 107. 

Rods . 0 5 to 1 0 by 7.0 to 35.0 microns, 
occurring singly and in chains Non- 
motile. Gram-positivc. 

Gelatin colonies- No growth 

Beer wort gelatin stab- Beaded to 
arborescent growth. 

Beer wort agar colonics . Small, gray, 
raised, filamentous. 

Agar slant Little or no growth; better 
in stab. 

Broth : Good growth in yeast extract. 
Turbid 

Litmus milk Acid, 

Nitrites not produced from nitrates. 

Acid from arabinose, glucose, fructose, 
galactose, maltose, sucrose, dextrin, 
raffinosc, trehalose and mannitol and 
slightly from lactose and starch. Noacid 
from xylose, rhamnose or inulin. Forms 
1 5 per cent acid in mash. Also forma 
CO 2 and alcohol, lactic, formic and acetic 
acid. 


The species includes tlie ordinarily 
long rod types from spoiled beers. Ap- 
parently the same variations in regard to 
sugar fermentation may be found as are 
noted for similar species. 

Optimum temperature 29* to 33'C. 
Minimum 11®C. Maximum 37°C. 

Microaerophilic. 

Source : From sour beer and from dis- 
tillery yeast. 

Habitat; Probably more widely dis- 
tributed than indicated by isolations. 


15. Lactobacillus fennentl Bcijeriock. 
(Beijerinck, Arch, nderl. d. sci. exactes 
ct nat,, Sdr. S, 7, 1901, 212; Smit, Ztschr. 
f. Garungsphyslol., 6, 1916, 273; Icclo- 
baclerium fermenlutn van Stceflbeige, 
Ann. Inst. Past., S4, 1920, 816.) From 
Latin /ermentum, /erment, yeast. 

Probable synonyms; Bacillus i, von 
Freudcnrcich, Cent. f. Bakt, II Abt, 
1, 1895, 173; also Landw. Jahrb d- 
Schweic, 1895, 21 1 ; Bacillus casti S, von 
Freudcnrcich and ThSni, Landw. Jab^b 
d. Schweiz, 1904, 526; also Orla-Jeasen» 
Cent. {. Bakt., II Abt., 15, 1904, 600; 
Belabaclerium longum Orla-Jensen, Tb* 
Lactic Acid Bacteria, 1919, 174 (Lada* 
bacillus longus Bergey et al., Manual, 4t 
cd., 1934, 312); Bacterium gagonu Mu* 
Icr-Thurgau and Oaterwalder, Cent 
Bakt., II Abt., 48, 1917, 1 {Laciobactim 
gayonii Pederson, New York Agr. W 
Sla. Tech, Bull. 150 and 151, lO^Ol; 
Baclerium intermedium Muller-Thu^ 
and Osterwalder, Cent. f. Bakt » ^1 ' 

48, 1017, 1 {Lactobacillus intermtd^m 
Bcigey etal., Manual, 3rd ed., 1930, * » 

Bacillus ttderholdi Henncberg, Cen • 
Bakt , II Abt., 11, 1903, 166. 

Description supplemented by ma e 
from Pederson, Jour. Bact., S5, 193^ • 

Rods • Variable, usually short 
rinck), 0,5 to I.O by 3.0 to 15“ 

(Smit), sometimes in pairs or c 
Non-motilc. Gram-positive 

Yeast extract-glucose-geiatm-. 

form, no liquefaction 
Agar colonies: Flat, circular, 
translucent like droplets of water. 
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Agar slant : Growth, if any, acant> 

Broth. Turbid, clearing after a few 
days 

Milk: Unchanged or slightly acid. 

Nitrites not produced from nitrates 

Reduction of litmus, methylene blue, 
indigo carmine, sodium thiosulfate 
NaiSOj is reduced to HjS (Smit) 

Acid usually from glucose, fructose, 
maltose, sucrose and lactose (Beijennck) 
and mannose, galactose, and raffinose, 
some strains ferment xylose, usually 
does not ferment arabinose, rhamnose, 
sorbitol, mannitol, inuHn, de\tnn, starch 
or salicin (Pederson). 

Lactic acid, usually inactive; acetic 
acid, ethyl alcohol and carbon dioxide are 
formed in the fermentation of aldehexoses 
(Smit), (Pederson). Mannitol is formed 
in the fermentation of fructose (Beiie- 
rinck), (Smit). Acetic acid and lactic 
acid are produced from pentoses if they 
are fermented (Pederson). 

These are the higher temperature gas- 
producing rods. They usually do not 
ferment the pentoses but when they do, 
the fermentation is seldom as active as 
that produced by strains of LaclobactUiu 
brevis. 

Temperature relations Optimum 41* 
to 42*C. Minimum 15* to 18*C. Maxi- 
mum 48® to 60®C. 

Microaerophilic. 

Source; From yeast, milk products, 
fermenting dough, potatoes or vegetables, 
tomato products and ivinc. 

Habitat" Widely distributed in nature, 
particularly in fermenting plant or ani- 
mal products. 

Appendix !;• The following species 
probably should be included in the genus 
Lflc/obacdh/s. Many arc duplicates of 
the species described in full, but the ma- 
jority arc 60 poorly characterized tliat 
they cannot be properlj' identified. 


Acidobactenum aerogenes Schlirf. 
(Stabchen Ka, Heim, Cent f. Bakt., I 
Abt , Orig , 9S, 1024, 252, Schlirf, Cent, 
f. Bakt., I Abt, Ong., 97, 1925, 114; 
Plocamobactenum aerogenes Lehmann, in 
Lehmann and Neumann, Bakt. Diag , 
7 Aufl , S, 1927, 509 ) Possibly Lacto- 
bacillus brevis Bergey et al. Produces 
acid and gas from glucose. From dental 
caries, mouth cavity and intestine. 

Aeidobaclerium laelis Hcim. (Heim, 
quoted from Schlirf, Cent. f. Bakt., I 
Abt , Orig., 97, 1925, 113.) Schlirf says 
that this species is probably identical 
with Bacillus necrodentalis Goadby. 
Horded by Lehmann (in Lehmann and 
Neumann, Bakt. Diag , 7 Aufl , £, 1927, 
507-508) as identical with Bacillus acido- 
philus Moro; or it may be identical 
with Strcplobacierium casei Orla-Jensen 
From dental caries, deposit on tongue 
and in intestine 

Aeidobaclerium merer Schlirf. (Stfib- 
chen Kc, Heim, Centi f. Bakt , I Abt., 
Orig. 95, 1924, 252, Schlirf, Cent, f 
Bakt , I Abt., Ong., 97, 1925, 114 
Ploeamobacterium moroi Lehmann, in 
Lehmann and Neumann, Bakt. Diag., 

7 Aufl , S, 1027, SOS ) From the in- 
testine. Similar to AcidobaeteTium lac- 
fi*. Kuchinka (Cent. f. Bakt , I Abt., 
Ong , H4, 1939, 370) reports this or- 
ganism as occurring in two cases of 
mcmngitis- 

Dacillus bifidus aerobius Ilcurlin. 
(Bakt Unters d Kcimgohaltcs im 
Gcnitalkanafc d fiebornden W'oehnerin- 
nen llclsinfors, 1910, 93 ) From the 
genital canal Resembles Bacillus bi- 
fidus communis Tissier 

Bacillus bifidus copifatus Heurlin. 
(Bakt Unters. d. Kcimgelialtcs im 
Gcnitalkanalc d. ficbemden Wflchnerin- 
nen Helsingfors, 1910, 175.) Prom the 
genital canal. 

Bacillus carprjlhuns Kindraizuk. 
(Ocsterr. Molkcrcl Zeit., 59, 1912, 257.) 


* Arr.ang''(l by Prof. C S Pederson, New York State rxperiment St.ation, Geneva, 
New York, March, 1915 
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From the sour milk of the Carpathian Bacillus laclicus (not Bacillus laclkus 

region. Presumably Laclohacillus huU Kruse, in Flugge, Die Mikroorganismea, 

gartciis. 3 Aufl., 2, J896, 356 as this is Slreptccocm 

Bacillus circulaTis minor Hcurlin. laclis I/Chnis). Jotten (Joe. cil.) and 

(Dakt Unters d. Koimgehaltes im Thomas (Jour. Inf. Dis,, 43i 192S, 2JSJ 

Genitalkanale d fiebernden Wochnerin* consider this species identical with 

non Helsingfors, 1910, 170 ) From the Lactobacillus acidophilus (Moro) Hoi- 

genital canal. Anaerobic. land. From the secretion of the normal 

Bacillus nccrodcntalts Goadby. vagina. See Bacillus crassus Lipschutz 
(Go-adby, Microorganisms in dental ca- Bacterium gracile Mullcr-Thurgau 
ries, Dental Cosmos, 4^, IQOO, 213 ) (Cent. f. Bakt., II Abt.,*fO, 1908, 396, 
From dental caries Muller -Thurgau and Osterwalder, ibid, 

Bacillus orenhurgii Korowitz-WIas- S6, 1012, 157; ibid, 4S, 1917, 1; Lacto 

sowa. (Cent f Bakt , 11 Abt., 64, bacillus gracile Borgey et al , Atinual, 

1925, 338.) From kumys (Caucasus). 3rd ed., 1930, 297.) This organism which 

Presumabl}’ Lactobacillus bulgarieus. n*as isolated from wine is probably not a 
Bacillus orientale Batchmsky lactobacillus. It may belong to the 
(Batchinsky, Arch <l Gcsellsch. d. genus Leuconosloc (subculture examined 

Naturf St Petersburg, .(5, 1911 ; quoted in 1936, C. S. Pederson), 

from HorowitzAVIassoum, Cent f Bakt., Bacterium granulosum Behmann and 
11 Abt , 64, 1925, 330.) From kumys In Neumann. (Kernchenbacillus, Luws- 
Ufa (U S S R ) Presumably iacfohacj/- sen and Kuhn, Cent. I. Bakt., II .Abt, 
lus bulgarieus. SO, 1907, 241 ; Lehmann and Neumann, 

Bacillus sardous Gri\oni, (Annali di Bakt. Diag ,5 Aufl., 1912, 306.) 

Med Navale, //5, 1903, 223 and Cent. f. yoghurt (Bulgaria). Presumably 
Bakt , II Abt , IS, 1903, 951 , Bacterium bacillus bulgarieus. 
sardum miciurati Bianco, II Ccsalpioo, Bacterium lactis commune Hoben- 
8, 1912, 33 ) Prom gioddu (Sardinia), nadel. (Arch. f. S5, 1916, 23'.) 
Presumably Lactobacillus bulgarieus From feces Similar _ to Lactooaci 

Bacillus vaginae Kruse (Scheiden- acidophilus (Moro) Holland 

bacillen, Doederlein, Das Sclieidensckret Bacterium mazun Weigmann, Gru ^ 
und seine Bodeutung fur das Puerperal- and Huss (Milchsaurebaklerium n 

ficber, Leipzig, 1892, 32; Kruse, in Flu^e, Mazun, Diiggeli, Cent. f. Bakt , II ' 

Die Mikroorganismen, 3 Aufl , 2, 1896, IS, 1905, 595; Weigmann et al., 

35S; Bacillus vaginalis longus Heurliu, Bakt., II Abt., 19, 1907, 

Bakt Unters d Kcimgohaltcs im Gcni- imzun (Armenia). Presumably “ 

talkanale d fiebernden Woehnerinnen. bacillus bulgarieus. ^ I 

HolsingsioTS, 1910, 170; BactlJuspoffinalis • Bacterium vermiforme 
Jotten, Arch f Hyg , 91, 1922, H9. Tran. Roy Soc. London, ISJ-, 
SLabehen Ke, Heim, Cent f Bakt , I Bacillus vcrmijormis Migula, >'s - . 
Abt , Orig , 93, 1921, 252; Acidobaclertum Bakt., 8, 1900, 652; Belabaclenum 
docderleimi Ileim, quoted from Schlirf, forme Mayer, Inaug. Diss , , 

Cent f Bakt , I Abt , Ong, 97, 1925, Utrecht, 1938.) Originally isobteci^^,^^ 
lOi; Plocamohactcnum vaginae Lehmann, the ginger beer plant 
in Lehmann and Neumann, Bakt Piag , This is presumably A s ime 
7 Aufl , 1927, 510, Z/ac/obflcW/Ksdoerfcr- lactobacillus. thaw’d 

lein Gillespie and Rettger, Jour. Bact., Bactcroidcs aerojadens 
36, 1938, C23 ) Kruse (Allgcmeine Mi- Bactcroidcs hiformis Uggert 1 . 
krobiol., 1910, 287) considers this species Bact , SO, 1935, 282-283.) 
a “langon MilchsaurebacUIus” all of Possibly lactobacilli but t etr 
nhich he would group under the name ships are not definitely known. 



F\M!M L\tTOB«TfcKI\<*K.\K 


3G3 


LaclohactUus bctaJcibruecln Kitahaia 
(BuU Agr. Oicm Soc. Japan, Tak\o, /6‘, 
J9J0, 12.3.) Tram ccrc-il rtuiili 
L<iciob<ictllu$ cnneiis Kit.i!»ara {lor 
eit.). From cereal rtiasli 
Lactobacillus ctlialiis (Itic 

cU.) I'rom cereal nuish 

LactobaetU'ts meymatht rmoplulu* 

Buck. (Amor. Jour l'ul» Hcilfh 3.?, 


1012, 1230 ) A Ihrrmopliihc ignmih nt 
52“ and 62®C) prcsuntalih spore fonumg 
Iwcillus istilatod from {u^lcuriro<l mtlk 
Lactcibaeillus Jructoiiiram t’Iwrlli>i», 
Xcl'son and Workman (l»v'» Sun- 
Coll. Jour. Sci., 9, 10.31, I ) I rum sihd 
dressing. Similar in Laclabacill'is hni is 
i.fle/oWi((iia hilfiantii Iki’igii'i vind 
Crucss (Food Ilo‘-earrli. /, loili. 113 » 
Thisorgani.sm «as I'-oI Ked fnim w»ir I’Ui 
is not roiaplctel^ <le«cril>od .tml *«' ‘’.m 
nnt lio cnni]iared wilU prcviou-h de 
scfilieij species 

J-^clolaetllus hvochi OPim hitlobofit 
hyochi wr. 1, Ofani. 
hl/ochi >ar. 2, Ot.iiu. L/icluIxtctU"* J'i'f 
mntoius Olani/ UcUihacUlus alcohol 
pAiBia Otani, dm\ Lcctobnnths snpro 
prnrt Otani. (Jour FaeuMj «-l '»:”<• • 
HokUiflo Jn/p Vniv . Si. Ft-W. J ' 
T liese orgariMiM wore isnl ito<i frsnii ^ ikc 
With the {nsfiitile evocptioii <»f tlie is"* 
llicy arc «***' 

Lnrl'^aciUiis jilatiMnirri nr cId-oK reHtol 
rjHTiei. j 


I^oclobaeillui 0 'lontoliili<‘>‘> Ih'dr'P*’'^ 
(llocillut aculaphdus (xIcntolylHU* I 
oud //, 3(cIft(o«l, Julies and I-awru’’ 
UirloM.Uril Jour Fsp Mt*'* "U'l F.ilh . 
•*. 1022. Ul ; lioeilhs aci-lophlo* .W.mlo 
j}',, l^rlot'actll'iK 

tvlicm arnl LacUaallus 

'1) I>ei J, //nn.l ///. It-Hlnguei. 

Oent. Jiiur., if, 1022. AVdl' s of"** 
»-’lificvi .Meltit<.«li, Junes nii'l I.srirw* 

Firlon, lint. Jour Fsp -'le-I and Fail* 

S. I'rji. 17,^. aei.!.'rhil'i»-*-f'” 

l‘'l'j.iifut Ijnlofi and l'*r ' 

‘‘•■.Kj.ur ihf, ./s. 

J end //. 

«“"l IVinr iMrl. and 

•’ '1 H , Ipy., 6 'ks.) In-m denial wno# 


Ty;>o I rrsenddes am! is jiossibly idonti- 
cal with Dncillut aci-lophtlus Aloro and 
Donjerlein's Inrillus (./lacillui ra/jinac 
Krubcl See lloscliury, Ikact. 

8 )‘>n, ls*> and Arch of F.ilh., SS, 1911, 
41.3 T»po II shows csinsidcrahle plco- 
iiuirphisiii. short roec.iI forms appearing 
Ul the «v»re alkaline media (Mclnt<i“h, 
J.iiiii's .irul Lnz.arus-Jlirlow , I$nl Joiir. 
1 \p Mod and I’ath.. S. 1921, IVJ). 
lt(»os I. 11 and III of llodrigiicz (loe. 
n! I do iifit eorrfS{X)nd with Tyt>cs I and 
J I of Melnlosl) et al or witiv liiegrou])- 
mgs of Ilowc and ll.iteli (Jour Med 
Ili-s . W 1917, ISJ) 
l.nclt'haeilhis pants aenh Nikoliev 
(Uiss Ibniehiingsinst lUkerei indu«t , 
1 S S B . S, l'i33, 3-11.) Four jwvh- 
Miiis fnmi bmd dough desigiwtod i'y 
the l.reek letters, a. $, y, nnd y. 

ljuiohocill'is sake Kafsgiri, Kitalnra, 

{ «ik.i(wi ami Siiri'e (Hull .Vgrlc 
( hem .Nw Jijuii. 10, JMl. IW ) Fniiii 
nil'll u*e«) in the iintiiif.irltire of aake 
Mmil.ir to l^etofinnllus plnnlnrim, 
/.orf'Jioriffii* rvfos'M Kifilwra (Itull. 
\gr Clieni Sir J ifiaii, Tok.io, /(?, I'MIl, 
lyi I rniin erred »l.^«h 
/.iirOJ'flft. riiim nrrrisuie \.ui Sli'cti- 
Wrge iNi.n Inst r.i»t . Si. J'W. Mir, > 

1 n<m l-eer 

/.oet'Jwietf lion rKnylnmerntiini \-3n 
.s*i«*eid>erpe tfoe eif , vi2> Fnim Is^r- 
wort 

/.orM'Oe/friuw //niiei xaii Steeidsrge 
■ hs- rit , M2* Fo'in 1 «-«t wort 
/.net J*«e/rrjum r/vr.'prniiw >-an Steen 
l■erJT d.ir rif . ‘>121 I’nrii Is or wort 
i^rUJiorternir'i ^racf Sieefil-rrj:o 

»f,< nt.MIt rrmii Isvr wort 
/>*rf •twireu.n midim.f'iliewn >^n 
Moonl* 'g" tl'< rit , Ml) From l«^r. 
•ort 

ei .Itiisli.'ijrnun « in 
‘•ter'ilKTiT’ <f*e • '•121 Fron l»^r. 
witri. 

/r_VriS» MO 

SteerJ-rry*-, tf e.t , S J | j f r^O i l>e>-r- 

WOft. 
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Laclohaclerttitn parctfcrmenlans van 
Steenbergc (loc. cil., 812) From bcer- 
nort. 

Lactohaclerium tcrricola van Stecnbcrge 
(loc. cil., SOG). From garden soil. 

Laclolacterium viscogenum van Stcen- 
berge {loc cit , 814). From boer-nort. 

Strcplobacillus {clients Rist and 
Khoury. (Hist and Khoury, Ann. Inst. 
Past., 16, 1902, 70; Hactllua lebeni 
Kuntze, Cent. f. Bakt , II Abt.,f/, 1908, 
744, Strepiohacillui Icbcnsis a and $ 
Lbhnis, Cent f. Bakt., II Abt , S2, 1900, 
553; Slreptobacillus Ichenia ttscosus and 
Streplobacilhis Icberna nonvtacostis Se- 
verin, Cent f. Bakt , II Abt., 24, 1909, 
4SS; Bacterium {clients Lehmann and 
Neumann, Bakt. Diag., 5 Aufl., 2, 1912, 
308 ) From loben (Egypt and Near 
East) Presumably LaclobaciHus {*«{• 
^artcus 

Slreptothrix liadht Chatterjee (Cent, 
f Bakt , I Abt , Orig , 6S, 1910, 111.) 
From sour nulk (dadhi) of India Pre* 
sumably Laciolacillus hulgaricvs. 

Thcrmohaclcrium gugurl Orla-Jensen 
(Yogliurt bakterium, Kuntze, Cent, f 
Bakt , II Abt., 21, 190S, 737, Orla-Jensen, 
The Lactic Acid Bacteria, 1919, 164; 
Laclohacillua gugurl Holland, Jour. B.act., 
6, 1920, 225.) Prom jughurt (Bulgaria). 
Presumably LaclobaciHus bulgancus. 

7'hcrinobaclerittm malhtacoUe Cecilia. 
(Le Lait, 20, 1940, 385-390 ) From 
sncctened condensed milk. Possibly .a 
spore-former 

Appendix II:* The genus Leptotrichia 
Trevisan, 1S79 is no longer recognized ns 
a valid genus While the confusion nuth 
Leptolhrix Kutzing, 1S43 was corrected 
by Trcvisan’s work, the identity of the 
type species, Leptotrichia buccalis, is un- 
certain Few of the species tliat Iiave 
been placed in Leptolhrix and Lepto- 
trichia are well enough described to be 
recognized with certainty 


All descriptions of Lcploirichia bvccaltt 
published earlier than ISSO are based on 
microscopic observations only. This is 
also true of the three species of Ltfto. 
tkrix recognized by Miller (Die Mikra. 
orgatiismen der Mundliohle, I>eipzig, 
18S9, C9-S0). TJie species that lie dis- 
tinguished in this w.a 3 ' arc recognized in 
the seven editions of Lehmann and 


Neumann’s Baktcri'ologische Diagnostil 
published from ISDC to 1927. Chester 
(Manual Determ. Ikact., 1901, 371) also 
follows Miller’s ideas in regard to the 
nature of the species of I^eplolhrix 
These authors felt that the identity oI 
(he true Leplolrtehia buccalis was doubt- 


ful. 

On the other hand, Vignnl (Arch, de 
Physiol, norm, ct path., 8, 18 S 6 , 337) 
Isolated wKit he thought to bo this or* 
ganism, and it is his description that » 
used with minor cliangcs by Lisenbcrg 
(Bakt Di.ag.. 3 Aufl., 1S91, 134),Migu3i 
(Syst. (1. Bakt., 2, 1900, 445) and mall 
editions of Bergey’s Manual (I®* 
1039) up to the present edition. A stud} 
of Vignnl’s work shows,, however, that 
(lie filamentous organism that he isolate 
and grew readily in broth, agar and ge atia ^ 
cultures was in all probability ® 
the common spore-formers. It grci\ 
rarely on the plates inocubte 
material from the mouth. i As 
shown in his drawing ana desenp ' 
it liquefied gelatin rather quid > 
the formation of the cha.racteristic 
kled pellicle of a spore former ^ 
after, Arustamow (Wratsch, Iw « 

3 and 4; abstract in Cent f. ’ 
e, 18S9, 349) isolated a similar acw • 
filamentous organism that gre'V re 
at 37"C on agar and gelatin, bnl he t» 
noted large numbers of very tiny ^ 
of a micraaerophilic bacterium 
may have been the lactobaml i . 
bacilli-like organisms of later a 
Even recent excellent reviews oi 


* Completely rearranged by Prof. Robert S Breed and Prof Carl S. Federsoo, 
York State Experiment Station, Geneva, New York, March, 1945. 
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Leptolhrix falciformis Beu^t. (Dents! 
Cosmos, SO, IDOS, 594; Jour. Dent. Res., 
36, 4937, 379 ) From the mouth. 

Leptolhrix fiUJormts Castellan! and 
Chalmers. {Bacillus {Leptolhrix?) pyo- 
genes filiformts Flexner, Jour. Exp. Med., 
3, 1896, 211; Castellani and Chalmers, 
Man. Trop, Med., 3rd ed , 1919, 10C8.) 
From the genital tract and thoracic cavi- 
ties of a rabhit mth an acute pleuritis, 
pericarditis, pneumonia and acute 
endometritis. Gram-negative. Not re- 
garded as identical with Bacillus piU- 
formis Tyzzcr (Jour. Med. Res , S7, 
1917, 307) which is a spore-former. 

Leptolhrix gigantea Miller (Miller, 
Ber d. dcutsch bot. Gesell.,J, 1883,221; 
Leptotrichia gigantea Trevisan, I generi e 
le specie dello Dattenacce, 18S9, 10; 
Rosmussenm gigantea Do Toni and Trevi- 
san, in Saccardo, Sylloge Fungorum, 8, 
18S9, 930.) From jiyorrhcea in dogs, 
swine and sheep. This name was 
applied to a mixture of species. 

Leptolhrix haemoglobinopkila sporulens 
Mackenzie (In System of Bact , Med. 
Res. Council, London, 8, 1931, 99 ) From 
cerobro-spioal fluid. A Gram-negative 
spore-former, 

Leptothnx innominata Miller, (Die 
Mikroorgardsmen der MundhoUle, 18S0, 
51, Leipzig; BscudoUplothnx innominata 
Prdvot, Ann Inst Past , 60, I93S, 301 ) 
Prdvot {loc. cit ) regards this species as 
type for his new genus Pseudoleplothnx 
Proposed to include all filamentous forms 
from the mouth that resemble Leptolhrix 
buccalis Robin 

Leptolhrix inscctoruin Robin (His- 
toire nalurcHe dcr vC*g5taux i^rasitcs, 
Pans, 1853, 354 ) From the rectunis of 
insects. 

Leptothnx maxima buccalis Miller. 
(Miller, Deutsche med Wchnschr , /4, 
18S8, 612; Lcplotr:chia maxima Trevisan, 
1 generi c le specie de!!c Battcriacee, 1889, 
10; liasmussenta maxima De Toni and 
Trevisan, in Saccardo, Sylloge Fungorum, 
8, 18S9, 930; Leptolhrix bvccahs Chester, 
Man. Determ Bact., 1901, 371; Bacillus 


tnaximus Goadby, Mycology of tie 
Alouth, 1903, 191.) From the moutl 

Leploihrix parasiiica Kutzing. (Kut- 
zing, Bot. Zeitg., 1847, 220; quoted from 
Winter, in Die Pilze, Rabecho/st’e 
Kryptogamcn Flora, 2 Aufi., 1, ISSO, 
57; Bacterium parasilicum Billet, Bull 
Sci. de la France et de la Belgique, Para, 
£t, 1890, 199.) From a brownish deposit 
on algae. 

Leptolhrix prepuliaXis Viceatioi. 
(Atti Accad. Med. Chir. di Napoli, (5, 
1^0-91, quoted from Vicentini, Bacteria 
of the Sputa, Trans, by Stutcr and 
Sateghi, London, 1897, 89.) From lie 
urethra. 

Leptolhrix pyogenes cunicuU Muses- 
telJo. (Muscatello, 1899, quoted froja 
Nannizzi, in Pollacci, Tratt. Micopat^ 
Umana, 4, 1034, 57 ;Leplolriehiae»nUvli 
(sic) Nannizzi, ibid., 57.) From spon- 
taneous suppuration in a rabbit. 

Leptolhrix racemosa Viceotl^*’ 
(Vicentini, AttI d. r. Accad. Med-Chk 
di Napoli, 4$, 1892, 459; Leptotnehi 
racemosa Nannizzi, Inl Pollacci, Tratt. 
Micopat, Umana, 4, li934, SD.) 
the moutli. CJonidia-liKe bodies 


described. See Vicentini, Bact. of I 
Sputa, Eng. Trans, by StuW and Saiegw, 
Ixmdon, 1897 and Wifliams, 
Cosmos, .(/, 1890, 330. ' 

Leptolhrix racemosa ( lincenti (s‘ 
Mackenzie. (Leptothrix, 

Tract , 74, 1905, 197;1 Mackenzie, J 
System of Bact., Med. Res. 
London, 8, 1931, 94 .) j From 
empyema. Appears to be the 
as Vicentini’s organism^ , 

Leptolhrix vaginalis DonnC K ’ 
quoted from Nannizzi, , 

hficopat. Umana, 

vaginalis Nannizzi, ibtd., 56.) 
phyte from the vagina. ^ 

Leptolhrix vaginalis von 

(Ueber Scheidenmykosen, Samroi. 

Vortr.n.F.,1895,No.l37.) Fniniaf^- 

of vaginal mycosis. 

Lcplalhrtz variabihs ^ Micro- 

(Rasmussen, Om Uryckning o ^ 
organismer fra Spyt of sunde 
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1&S3; //, Zopf, Die SpallpiUc, 

3 Aufi.> 18S5, 107; Lepioinchia tariabibs 
Trcvisan, I gcneri c Ic specie dcHe Bat- 
teriacac, 1SS9, 10 ; Kamustenia tflria6i/i# 
Dc Toni and Trcvisaiij in Saccardo, 
Sylloge Fungorum, 5, 18S0, 931 ) From 
ealh’a. 

Ilatmusicma aneept Dc Toni and 
Trcvisan. {Ltpiathrix I, Rasmussen, 
Om of Micrcwrganismcr fra 

Spyt of Bundo Mannesker, 18S3, liacUn- 
apsts rasfnu9»eni Trevi.«an» .Mti della 
Accad. FiaiO'Mcd .Stat in Milano, Ser 
IV, S, ISSj, 103, !i<sctilu3 rasNiuwnt 
Trcvisan, I gencri c Ic Bpccic delle llat- 
tariacce, ISS9, IS; Dc Tom and Ticvmii, 
in Saccanlo, Syllogc Fuagoruni, S, l8v\9, 
030; LtpMrichia oncgpa Kantnzti, in 
PoHacc!, Trait. Mlcopol Umnna, i, 
1931, 51.) From saliva 

Appendix Ills* Many species of anaero- 
bic, Cmm-jiiisitive, non spofeTorminc, 
Ui^cly parasiUc rods lave been de 
aerii>cd. Tliesoaroajmil.ir in man> anja 
to the species included in 
Prdvot liM arranged these in the follow- 
mg genera Stcieral are inaffecputclj 
studied and scarcely ileservc «ei>gRi 
lion. Some, ns indicated, ma> U-ioog 
m other genera, eg, sjinrc formers 
bcionging in genui Clojimfiwm S(»me 
fpocies proilucc gw in luigar bmtiw or 
hai e olher clanictcn^tiea (e r , nrotililyl 
llat arc unusual for the linulies ll».at 
inclufte Gram-positiw, non-spore form 
mg rod^. 

Gtnut t Eubseterium PrtTot 
(Ann. Ifwt. Past . CO, IDJS. C9I ) 

Son motile, «lmcht or curved n«!« 
r«uaU> occurring sMigly, in pnirs or >iry 
short rkniM. Soer sliou tiranclung 
Not eajr'tibipil. Grsni'I«o<Uive An- 
aen-hiC 

) /nflnni (Ktein) 

IV^ivt (liaetHut fi>(!ani Kh-wi, 


Laocct, J, lOOS, 1S32; Pr^vot, Ann. Inst. 
Past . CO, 193S, 294 ) From salted 
ham 

2 h'ub<i<icr*itm niotii {llauduroy ct 
al ) Prifvot (Anaerobe Bacillus, S'losi, 
Cent f Bikt, I Abl, Orig , S8, 1911, 
193, flacfcroiifra niont IlautJuroy ct al , 
Diet d Bact. Path, 1937, 03; Prdvot, 
Ann Inst Past , CO, 193S, 291 ) From 
suppurative plcuritis 

3 Eiibflrimum rcrlafc Prdvot. (Uq 
biicitic fliadrobic, Gtxwton, Compt rend, 
tw Biol , Par«, 102, 1020, 43; Boc- 
lerendea reciaht Jlauduroy ct al , Diet, 
d Pact Path , 1927, 72; Prdvot, Ann. 
Inst Post , CO, 193S, 201 ) From rectal 
ulcer 

4 A'e/barfmiiTn phiti Prtvot (nacd- 
lui It, Ob«t, Jour Inf Dis , ti, 1919, 
159 nml l&S, Prdvot, .Vnn Inst P.i8t , 
»,0. PMs. 7M ) Tmtn stumarh of aanJinca 
.Hid fn>in liicir fisxl <small rrusUiceans) 

a /;«5orltriiirn guartuiri Prdvot 
f \iuerob \o I\ . Hudcila, Ztsrlir. f. 
Ifxg . 41 . 4r4,l'rdM>t Alin Inst 
. Rp. IW, 29t I I mm intoslirioof a 

rhiM 

fi //ainlt/m JWvol. 

>\i>ier»>t» No V, Itixlelii, Zt«chr f 
I!\K . il. IWJ. 17.1, IVvm, Man de 
fill'* ct Ih'trriji Moniigr-iplue lust 
Pist , 1910, r»» ) 1 n>m uitc«tine of .a 
. I»t<i 

7 f. w&oc/criM»‘i IVtfmt 

^rurifis Ickdnie afi<l 

Ibwnshil, (’oriijil rend Sjc PioJ , 
I'jn*. 57. 19(T,, 1025 . I’r/vot, \nn Ir.ot. 
P.i«t . CO, 1935 395 I {‘p>m n hn-nan 

fcl«'tnafli 

5 l.uCnelcriMn frjiiurtrii PrCvsil (*ee 

l:aetlbi$ fotlacrrn butiriri/t IIu'lij ). 
N«* ob«cn rd 

0 Kutfirtrrtvyn l,>Tiietwi il)el»ir.n) 
IWviit il’aftllut t-'it'.r'ru* I>.'«ifio, 
fsm f IMt , 1 \hl Ong.r.* 1M2, 
I cclrroifcs lVfV«v Ct al , 

MtnuvJ. ift nJ , 1921. Ann 


• ArTat)c«.5 br I’ruf IJoVrt S Jtrwl. New ^ oTl Slale .‘•InJum, CfO'ya, 

New March, I9f, 
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Insl. Past., CO, 1938, 295.) From human 
feces. 

10. Euhaetcrium aerofaeiens (Ficgcrth) 
Prdvot. (Baclcratdcs aerofactens 
gert}], Jour. Bact., 30, 1935, 282; Pr6vot, 
Ann. Inst Pa-st.. 60, 193S, 295.) From 
hunun focos. 

11. Eubacterium hifortne (Kggcrth) 
Pr^’V’ot. {Baclcroidts fej/orwiis Eggcrlh, 
Jour Bact., SO, 1935, 2S3; Pr^X’ot, Ann, 
Inst Past , 60, 193S, 293 ) From human 
fcccs. 

12. Fiibactrrium Itmosnm {E^crth) 
I'r^vot. {Eacteroides Imosua Eggcrlh, 
Jour. Bact , SO, 1935, 290; Prdvot, Ann. 
Inst. Past , CO, 103S, 295 ) From human 
feces. Pederson (Jour B.'jcl., SO, 1915, 
47S) secured a culture of this species from 
Eggerth, and found Uiat it fcrmenlcd 
glucose with the production of higher 
fatty (presumably butyric) ncids and 
lactic ocid The species should probably 
bo placed lO Dulynbaclertum Barker. 

13. EubacUnum disci/ormans (Mas* 
sini) Prdvot. {BnctUus dtsei/ormans 
Mnssini, Ztschr f gesammte Exp. Med., 

1913, 81. Privot, Ann Insi Vast., 60, 
193S, 295 ) From respiratory system and 
skm 

14 £'«6actcrii/m poccthxdcs (Rogcrond 
Gamier) Privot (Bacdlws poccilotdca 
Roger .and Gamier, Bull ct Mem. Soc 
M^d. des Ildpitaux Pans, S, 1906, 870; 
Prdvot, Ann Inst. Past., 60, 193S. 295 ) 
From intestine 

15 Eubacterium typhi cxanthemaiici 
Pn5vot (ecc Corpnebaclertum lypht 
Topley and Wilson) 

17 Eubacterium minutum (Tissier) 
Pr4vot {Bacillus anaerobtcua mmutus 
Tissier, Recherches aur la fiorc intcstinalc 
des nounssons, Paris, 1900; Baderoiiles 
minuliis Hauduroy et al , Diet, d Bact 
Path , 1937, 64; Prdvot, Ann. Inst Past., 
^0, 1933, 295 ) From intostincof breast- 
fed infant 

18 Eubacterium parvum (Choukd- 
vitch) Pr4vot. (Coccobaallus anaere- 
bicus parvus Chouk^vitch, Ann. Inst. 
Past , £S, 1911, 250; Prdvot, Ann. Inst. 
Past., 00, 1933, 295 ) From large in- 
testine of a horse. 


19. jS'w5oc/cn'K)n lenium , (Eggcrtl 
Prdvot. (Bacleroides knlas Egserll 
Jour. SO, 1935, 2S0; Prdvot, Aai 
Inst. Past., 50,1938,295.) From hum 
feces. 


Genus a. Catenabacterium Precot 
(Ann. Inst. Past., GO. 193S, 231 ) 


ICon*molile, straight or curved rods 
{Isually grow in long chains or fikments 
Ko branching. JCot capsulated Gnsn 
positive. Anaerobic. 

1. C7atcna5act‘’riuin hclminlhoUcs 
(Lcwk-owlcz) Prdvot. (Bacillus 
tkoidcs Lcwkowicz, Arch, de Exp, 
IS, 1001, C3I; Prdvot, Ann. Inst. Past, 
€0, 1938, 293.) From mouth of breast- 


fed infant. 

2. CaUnobacUrium filmcnlcsta^ 
Pfdvot. (Jongano, Compt. rend, Sjc 
B iol., Paris, 1909, 112 and 122;Pf6vet, 
Ann. Inst. Past , CO, 1038, 293 ) Tm 
intestine of a rat. 

3. Colrnobactcriiim foftu’ 

(LoVti, Ann. Ig. Spur., 1?, 190?, ?j 
Pf<5vol, Ann. Inst. Past., 60, 1933, 2% ) 
From human appendix and intcshsff 

4. Coltnabaclen’uin calenafotne (E|’ 
eorth) PriTOl, {Bacicntdt, «(«• 
/omis Eggerth, Jour, Bact , JO, 

2S6i PriSTOt, Aun, Inst. Past , 00, 
296.) From human feces. 

5. Cotenobactcrima ntffrww (BeP®®'-' 
Prdvot. (Strcptobociffu* (janjrraos P“ 
wenan's Ropaci, Compt. rend. Sac. ' 
Paris. 61, 1910, 410; Pr^vot, Ann. 
Past., 50, 193S, 296.) From g-mgren 
tissue found in a lung. 


GmusIII. EamibMterlum 
(Ann, lost. Past., 60, 103S, .31 > 

.jon-motilo, straight or / 

Ih frequent branclung. hot MP 
ed. Gram-positive. j,, 

. Ram,bacten<m romo!»«i 
1 Zuher) PrJvnt, (Bar*’ 
illon and Zuher, Areh. L, 

It. path., to, ms, J«’ ». 

losa VuiUemin, Encyclop ‘ jj; 
., Paris, S, Clramplgaoas Pam 
i X10. a6./fnamuces rainosu 
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nizzi, in PolIacci,Tratt Micopat Vniana, 
4, 1034, 42; Fusiformts ramosna Topley 
and Wilson, Princ Pact and Immun , 
2nd ed., 1936, 358, Hauduroy et at , Diet 
d. Pact. Path., 1937, 71 regard Bacillus 
poeetlotdes {Eubaclerium poecilotdes) 
as a synonym; Prdvot, Ann Inst Past , 
60, 193S, 290 ) Commonly found m 
appendicitis 

2 Ramibaclerium ramoaoidcs (Ilunc- 
bergl Prdvot. (Bacillus ramosoidea 
Runeberg, Arb a d path Inst d Un»v 
Helsingfors, 3, I90S, 271, see Cent / 
Bakt , I Abt , lief , 43, 1991), 605, Pr6vot, 
Ann Inst Past., 60, 1938, 2^C » From 
peritoneal flmd in appendicitis 

3. Jtamihactervm pseuduTomoium 
(Distaso) Prdvot (Bacillus paeuda 
ramoaus Dishiso, Cent f Bakt , I \bl , 
Orig , 62, 1912, 441 , Bacteroidts psfHdo- 
ramoaua Bergey et ai , M.mu.il, 1st ed , 
1023, 259; Pr6vot, Ann Inst Past . 
60, 1938, 290 ) Fibm human feces 


Genus IV. Claobacterlum Frivol 
(Ann Inst Past , 60, 1933, 294 ) 
Wotile, straight or curved rods Pcri- 
trielwms Xot capsuiaicd Cram-p«»si- 

live Anaerobic/ 

!• CillohaeleritA momltforme (He* 
paei) Pr^vot. (Kacdlvs moniliformis 
Repaci, Compt. rind. Soe Biol , Pans, 
1910, 216; Pr«iT)t, Ann Inst Post, 
60, 193S, 290.) I'rom the respiratory 
system. 

2. Cillobacteriun eniiocardiCts (Rou 

tier and Rraunberjer) Pr6>ot (Bacillc 

BG, Roulierand Iraunberger, Compt 
rend. Foe. ;>uis, 1/5, 1031. 6II. 
Prdvot. Ann Inst.' P.v«t , bO, 1938. 250 ) 
from febnle endocarditis 
3 Ctllobacltfinui nirningitis I’rrfvot 
fSlanim S V., GUdn. Muclia and Muller, 
Cent f , I _ Ong . 41, 1500. 
145 and 093; Prdvot Ann Inst Past . 
60, 191S, 207 > Frorn mcmnsAis follow- 
ing chronic otitis ( 

4. Cd/o6actfnw»n apn/idi/ormc Prifvol 
(sec BaciUiia tenuis tpaliihformts Vis- 
'••“"O. S-niU to belong to BaeiHua vdchit 
group hut no spores observed. 


5 Cjlfobocferinm mulltforme Pr5vot 
(see BactUua mvltiformia Distaso). Said 
to belong to Bacillus u'clekit group but 
no spores observed. 

Genus F Bifidobacterium Orla-Jensen 

(Orla-Jensen, Le Lait, 4, 1924, 469; 
Bifidihaclertum (sic) Prdvot, Ann Inst 
Past , CO, 1938, 303.) 

bfon-motile rods which may be swollen. 
The ends may be bifurcate or double bi- 
furcate, Oram-positivc Anaerobic. 
This genus 13 regarded as otic of four 
genera of lactic acid, rod-sh.apcd bacteria 
by Orla-Jensen, and he states that the 
organisms in the genus form devtro 
rot.atory lactic acid. It is placed m the 
Order Aelmami/eelalei by Prdvot. 

1 Bijidibaetcrium bifidum (Tissier) 
Prdvot. (Prdvot, Ann, Inst Past , 60, 
1933, 303 ) See LaclobactUus btfidus 
(Tissier) Holland. 

2 Difidibaclenum appcndieilia Prdvot 
(Bacillus er Z/?tti, Ann Ig Sper , /£>, 
1909, 75, Pr^vot, Ann Inst. Past., 60, 
1938, 3(0.) From an infected appen- 
dix 

3 BtfidibactenumconatellatuTn (White) 
Pnlvot (Bacillus constcllatus White, 
Jour. Path and Bact., 34, 1021, C9; 
Prilvot, Ann Inst. Past , 60, 1938, 
3W ) From the intestine of bees. 

4 Bijidibaeteriuin mlcslinafts Prdvot. 
(Bacillus tnlcstinalis luberevli/ormia 
Jjcobsen Also uses Bacillus tuberculi- 
formts and Bocillu? tuberculijormia m- 
leUtnalts, Ann Inst Past , 32, 1903, 
315, Pr^vot, Ann Inst P.ist , 60, 1938, 
303 ) From feces of an infant 

6 Bifidibaeleriiim eornutum (Distaso) 
Prdvot. (Bacillus cornulua Dist.aso, 
Cent f Bakt , 1 Abt , Orig , 63, 1912, 
413, Bncteroidcs cornulua CaslclUni and 
Ctialmera, Man Trop Med., 1919, 900, 
Prdvol, .krm Inal. P.ist , CO, 1938, 303 > 
From human mouth .and inlcstinc. 

G Bifidibaclenum bifurcalum IVdvot 
(Bacillus bi/urcalua gnaagenes Cliouk6 
vitch, Ann Inst. I’.ist , S3, 1911. 31S; 
Prdiut, Ann Inst. P.iat., CO, 1918, .191 } 
From intestine of a horse. 
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Genus II. Mlerobacterium Orla-Jensen.* 

(The Lactic Acid Bacteria, 1919, 179.) From Greek mikros, small andM. L. hoe- 
terium, a small rod. 

Small rods. Non-motlle. Gram-positive. Produce lactic acid but no gas from 
carbohydrates. Surface Eroi\ th on media is good- Produce catalase. Usually heat- 
resistant. Found in dairy products and utensils, fecal matter and soil. 

The type species is Microbaeterium laclicum Orla-Jensen. 

Key lo ike species of ^enus Microbacterium. 

I. Acid from starch; survives 85“C for 2} minutes. 

1. Microbaeterium laeiicum. 

II. No acid from starch; BurvivcB71.6“C for2J minutes. 

2. Microbaeterium flavum. 


1. Microbaeterium lacticum Orhx-Jen- 
Ecn. (The Lnctic •‘^cid Bacteria, 1919, 
179, Corj/ncbocleri'um lacitcum Jensen, 
Proc. Linnean Soc of Xen‘ So. Wales, 
B9t 1934, 50 ) From Latin lac, milk; 
M. L.. pertaining to milk. 

Sm.all thin rods. 0.3 by 1.0 micron, 
may have coccus-like appearance. Non- 
motile. Granular. Gram- positive. 
Angular and pallisadc arrangements of 
cells are characteristic 

Agar slant •. IVhite or at times slight 
greenish-yellow growth, adherent 

Gelatin : No liquefaction. 

Milk: Acid, coagulation variable 

Nitrites usually not produced from 
nitrates. 

Indole not formed 

Acid from glucose, fructose, mannose, 
galactose, maltose, lactose, dextrin and 
starch. No acid from xylose, arabinose, 
rhamnose, or ralfioose Dextro lactic 
acid formed. 

Catalase is produced 

Temperature relations. Minimum 
lO'C. Optimum BO'C. SLaximum 35®C 
Survives 85®C for 2i minutes in skim- 
milk. 

Aerobic to facultative anaerobic. 

Source - From cheese, milking equip- 
ment, grass, human and bovine feces 


Ofb-Jensen (loc. cit., ISO-151) iclentiBes 
the Bacxllus acidophilus cultures ob- 
tained by him from the Krdl collection 
as belonging to this species. The charac- 
ters of the iCriil cultures deviate from 
the characters of Bacillus acidophilus si 
given by Moro 

Habitat: Human anii bovine intestinal 
tract and probably soil. 


2. Mlcrobaclerlumfl<vum OrlaJensen- 

(Orla-Jensen, The Lac^c Acid Bacteris, 
1919, 181; 

Proc. Linnean Soc. oflNew So. 

69, 1934, 34.) Fro/' 
yellow. gt , 

Rolls : 0.5 by 1 to^^ucrons- Gncujr 
and therefore somiM oes confused inw 
micrococci. Non-mAAe. Gram-positvfe 
Agar: Surface gronjlh usually ye ^ 
and viscid. 

Gelatin: No liquof. ction 
Broth containing ^0 per cent 
Grows as flaky preci dilate. , 

Milk: Slight acidit.t with no cosgw 


Nitriles produced Ifrom nitra es 
Indole not formed ' 

Acid from glucose, fructose, ' 

galactose, rafTmose and tnanrno. ‘ 
acid from xylose, ar^ibinose, r 


* Arranged by Prof. C. S. Pederson, New York Slate Exp®*'j®cnt Station. 
New York, June, 193S; further revision by Dr. M. L. Speck, Ballimn^®. ^ ^ 
Sept., 1043. , 



FAMILY LACTOBACTEltlAGEAE 


371 


sorbitol, iauJin, starch, or 8:^icia 
Devtro lactic acid formed 
Catabso is produced. 

Tcmjjc future relations • Optimum 30*C. 
Maximum SS^C. Minimum 20®C. Sur- 
vives 71.6*C for 2J but not 10 minutes 
Aerobic to facultative anaerobic 
Source • From milk, cheese, butler, 
milking equipment, bovine feces 
JJnbitst' Bovine intestrna) tract and 
probably soil 

Appendix: BTiile Orla-Jensen lias 
placed the followin'; species in the genus 
Mterobaclerium, the description is in- 
complete and the or^nism differs from 
the other species in the penua m several 
important characters Tliereforc it is 
placed in this appendix. 

Slierobaclenum liquefatieni Orla-Jen- 
sen. (OrU-Jena«n, The Lactic Acid 
Bacteria, lOlO, I82j Cerj/n«6a<'<<fi«m 
Uquefaeiena Jensen, Proc. linaean 
See of New So. Wales, S9, 1934, 49 ) 
From Latin liquto, to bo liquid; /«c«e, 
to make. 


MoTphoh^cahJy resembles Mtcrc- 
bacterium laeticum. 

Agar . Surface grow th is faint yellow ish- 
grecn. 

Gelatin : Llquclted. 

Milk: Rennet coagulation in 1 to 3 
necks ; the casein is peptonized gradually. 

Catalase is produced. 

Temperature relations : Optimum SO^C, 
Withstands heating to 80*0. 

Action on carbohydrates has not been 
described, OrlsJensen states that very 
little acid is produced. 

Source From milk and more frequently 
from cbecBC. 

Habitat- Presunwbly dairy products. 

Norrr The following species may 
belong bore- Bactenum caseolj/tieum 
Kitaliara, Jour Agr. Chetn Soc Japan, 
Tokyo, 14, 193S, 121 and 1461. A Gram- 
positive, acid-forming and proteolytic 
rot^scid by the author to be related to 
Aficroboelerium figue/actens 
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Genus III. Propionlbacterium Or/a-/cTwcn • 

(Cent. f. Bakt., II Abt., 22, 1000, 337.) From M. L., propionic, and haclenum, a 
small rod or stick. 

Non-motile. Non-spore-forming. Gram-positive bacteria grooving under anaero- 
bic conditions in neutral mcdki as short diphtheroid rods, sometimes reaeiubhui 
streptococci ; under aerobic conditions with heavy inoculum grow ing as long, irregular, 
club-shaped and branched cells. Mctaclironmtic granules demonstrable with 
Albert's stain. Ferment lactic acid, carbohydrates, and polyalcohols nith the forma- 
tion of propionic and acetic acids and carbon dio.xidc. As a rule strongly catalase 
positive, Boinetimea ncakly so. Strong tendency ton-ards anaerobiosis ; development 
very slow, macroscopically visible colonics generally not discernible in less than 5 to 
7 days.f Nutritional requirements complex. Development best in yeast extract 
media with addition of lactates or simple carbohydrates. Optimum temperature 
SO^C. Found in dairy products, especially Imrd cheeses. 

The type species is Propiontbacfcrtutn/reudcnrcicftu van Nicl. 

Key to the species of genus Proplonlbacterlum. 

I In yeast cvtraet-glucosc medi.a gronth occurs in the form of small streptococci- 
Dirty cream -colored growth in stabs, xvith slight surface grow th of same color. 
Sucrose and maltose not fermented. 

A Not (ermenling lactose. 

1. Propionibacterium freudenreichii. 

B. Fermenting lactose. 

' 2. Propionibacterium shermanii. 

II In yeast extract-glucose media growth occurs in the form of typical short ro®® 
diphtheroid appearance. Distinct surface growth in stabs. Sucrose an 
maltose are fermented. 

A. Gronth brownish-red. 

1. Ferments raflinosc and mannitol, but not sorbitol. 

3. Propionibacterium rubrum. 

2. Ferments sorbitol, but not rafBnose and mannitol. 

4. Propionibacterium thoenii- 

B. Growth in stab crcam-colorcd. 

1. Surface growth crcam-coIored. 

a. Ferments 1-arabinoscand rbaronoso. 

5. Propionibacterium eeae. 

2. Surface groxxth yellow to orange. 

a. Growth in liquid media flocculcnt, as if agglutinated. 

6. Proptontbacterium pelerssonti. 

aa. Growth in liquid media dispersed, smooth. 

• Revised by Prof. C- B. van Niel, Hopkins Marine Station, Pacific Grove, Cdi 
fornia, June, 1938; further revision by Prof. Van Niel, January, 1944. 

t In an atmosphere containing 5 per cent carbon dioxide, growth is en ,^^{(,0 
aerobically and anaerobically . Contrary to the claim made by Krebs an 
(Biochem Jour , 55, 1941 , 676) a differential effect of carbon dioxide tension o 
and anaerobic development has never been observed. 
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b. Do not ferment dcktna, cb’WGcn or sUrch. 

T. /'ropibniiaeffrtum jmirfiiV. 

8. Propionitocffrium rofinosaeeum. 
bh. Ferments dextrin, plycoRCQ ntjd atnreh. 

9. PropiQnil>aetcriiin tfcAniVun. 

HI In ycMl e\tract-Kluco*c tncdU Krottth occurs in the form of highly inrgulir 
erlU, g'ning tiic appearsnee of involution forms. Distinct eurface growth 
in stabs. Itotli d- and !• arabinose ate fermented. 

A. IinoUitlon forms Urge, enollen apherra. Surface growth orango-jellow. 
IXies not ferment x> lose and rh-smnoee. 

10. Propitmibflc/rriufn oralinojum. 

It. In\-ohition forma long, irregular rods. Furfsce growth cream-colored. Fer- 


ments xylose and rhamnose. 

II. 

1 Proplonlbacterium freudenrelchll 
tan Niel. (/iar/rrjuw art'll jiroptontd o, 
s-on Freudenreich and OrU-Jensen, 
Cent f. lUbt., II Abl . f7, 1W6. 6K; 
/Jar/rrium otidi propioniei >-af. fatevr% 
Tlw'jni and Alletruvnn, Grnt. f Uil.t . If 
Abl., 15, lOlO. 50j san Nicl, TIic Pro- 
pjonic Arid lUetcrw, Haarlem, 19?^, IC2, 
Wrrkman an<l Hrown, lUet., M, 

P'0, 397.) XamM for Dluonrd iron 
Freudenreich, the SwUs Ineteriolegtsl, 
who l*oUte<l this ipccies 
Dcrriptlon taken from iin Kiel, and 
NVrtktasnand Ilnran 
Hin.iU ipherieal cells, 0 J to 0 C micrun, 
»ry**sly in ^nirs and cVirt clujns Ijtlle 
dperence In rnorphnlogy between growth 
Irmn ari.serT't)ic aolid nie<la and neutral 
or acid Iiqui<l media. Aemtiie gn»*th 
irrnr-iUr, cliili-«liaj«e\l an<l btaneliM!, 
l.,'g rul*. Non motile FIpow r-wt*' 
rlinir-Jitie granules. Hrsm j»i«ltiic 
Y«-s.H t<-Ulin Isftste stab; No luj’je. 
Isrl'n'O. 

VrMt ag>r Uclate •lah* Dirty grajisb- 
crrs-nY •UstI -pna-nt Jn stall ; very slight 
»url»e«- gorath of *artw pnl'r. 

li-j 11 1 Dutir'tly turUd with 

g-as nil crrw.T, »^li-.»r.t 

1 jtn -IS r ilk‘.*‘light tl'Sfl nwnt.fsJrt 
Nm rn»f.Ute-I 

'»ltr.*.<'S t»t I 

l»f-er*» Urtif aril Ijraxse 
g’j-rs~i,d ' jd- ly***! ■«»,*' j''»e.fp-f 


Propionfiiflftrnum ptntoiaetun. 

tosc, nvannoce and galictose with the 
formation cbielly of propionic and arctic 
acids, and catlion dioxide, 

-\fid from erj-thritol, aclonitol, inositol 
and e*culin. No arid from amiTiUlin, 
d-and l^irahinoec, dextrin, duleilol, gty- 
eogen, inulin, Uetnee, mslloec, m.snnitol. 
metefitrcc,melib5arc, prr«fltol, rafTioopc, 
rliamnose, mernee or xyleec. 

.Viwierobic. 

Dijtlnetivo eltafselcn: Inahility to 
ferment any of tic di«.sctlian'tlet when 
iftoeuUtetl in yrtwl extrart-augar hicsIls. 

Soiree Fprfn dairy prwlurU; rww 
fn.atVet milk, Swi*s cheese. 

Ilabtlal* Dairy pnsJucU. 

2. Profloslbaetcrtum ibcmanll ran 
N»ef f/ffleffri'tt"s oeifi prcpiVnici d, 
Sherman, Jour. lUet , C, I'r;i, ran 
Niel.Tl.e Propionic .\cid PiJietena, llaar. 
lem, 10;^, IWj Wrrktrjin ar^J Hrown, 
Jwir. Ivaet., K, Pit, «nn ) Nar->e<l for 
J. M hlterrran. tlic Arvrieaa larteriol- 
wl*> le-late"! tl.'t ajirrie* 

Ik-^eriptinn taken femi van Ni'l, ar^l 
Wrri-ananl l’.*'rwn. 

S—iall sySerjeal r*li», H i to 0 h triefr-ti, 
rewtiy In jnirs avl |i*<rt f» *:»,• IJttle 
s!«^er»■^f» i-i r-'tj'fr 1 gy tetar<n g~’»th 
Ir*^ a'a^r-l »e w'.l e^lia a*.! twr.t*al 
♦•f sie»l Pie-lia A»n’fe g~-wth 

irreg'-Ur, sl.hs’a;*-! a*il 
f-»ti Nen r~i tile vj, « reta'lfe,. 
tAl** g'ae.Jm C*a>s paitirr. 
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Probably from silage. 

Habitat: Dairy products. 

C. Propionibacterium peterssonli van 
Niel. {Baclertum acidi propionici c, 
Troili-Petcrsson, Cent. f. Bakt., II Abt., 
S4, 1909 , 333; van Niel, The Propionic 
Acid Bacteria, 1923, 163; Werkman and 
Brown, Jour. Bact., £6, 1933, 40G.)Namcd 
for Gcrda Troili-Petcrsson, the Swedish 
bacteriologist, who isolated this or- 
ganism. 

Description taken from van Niel, and 
Werkman and Brown. 

Cells in neutral media spherical, 0.8 
micron, occurring as short streptococci 
in clumps In carbohydrate media which 
turnacid during development , rod-shaped 
cells in clumps, 0 8 by 1.5 to 2 0 microns. 
Aerobic growth, heavily swollen and 
branched rods. Non-motilc. Show 
metachromatic granules. Gram-posi- 
tive. 

Yeast gelatin-lactate stab No lique- 
faction 

Yeast agar-lactate stab: Crcam-colorcd 
growth, dry and wrinkled, resembling 
that of Mycobacterium spp. 

Liquid media: No turbidity, sediment 
a coherent layer, cream-colored 

Litmus milk; Acid, coagulated. 

Catalase positive ; aerobically de- 
veloped growth very slightly so. 

Indole not formed. 

Nitrites not produced from nitrates. 

Ferments lactic and pyruvic acids, 
glycerol, dihydroxyacetone, glucose, fruc- 
tose, mannose, galactose, sucrose, malt- 
ose and lactose with the formation of 
propionic and acetic acids, and carbon 
dio.xide 

Acid from esculin and salicin. Noacid 
from d- and 1 arabinose, cellobiose, dex- 
trin, dulcitol, glycogen, inulin, perscitol, 
pectin, rafiinose, rhamnose, sorbitol, 
starch or xylose. 

Less anaerobic than Proptombacterium 
freudenreichtt and Propionibacterium 
shermantt. 

Distinctive character’ Growth in 
liquid media in clumps, giving the cul- 


tures the appearance of a^lutinated 
bacteria. So far, the only species among 
the propionic acid bacteria possessing 
this cliaracteristic. 

Source : From cheese and soil. 
Habitat’ Dairy products. 

7. Propionibacterium jensenll tan 
Niel. (Bacterium acidi propionici t, 
wn Freudenreich and Orla-JenscD,Ccnt 
f. Bakt., ir Abt., 17, 190C, 532; van Niel, 
The Propionic Acid Bacteria, 1928, 163; 
Werkman and Brown, Jour. Bact , fS, 
1933, 4(M.) Named for Prof. S. Orb- 
Jensen, the Danish bacteriologist, who 
isolated this organism. 

Description taken from van Niel, and 
Werkman and Brown. 

In neutral media spherical to ahort 
rod-shaped cells, often in pairs or short 
chains, 0.8 by 0.8 to 1 5 microns, of typi- 
cal diphtheroid appearance. Morphology 
little influenced by developing acidity. 
Aerobic growth, irregular long reds, 
swollen and branched. Noft-molile 
Metachromatic granules. Gram-posi- 
tive. 

Yeast gelatin-lactate stab: No lique- 
faction. , 

Yeast agar-lactate stab : Cream-eolore 
growth in stab, orange-yellow, dome- 
shaped surface grouth. 

Liquid media: Turbid in early stagesi 
cream-colored, smooth sediment. 

Litmus milk: Coagulated, acid. 
Catalase. Strongly positive. 

Indole not formed. 

Nitrites not produced from nitrates 
Ferments lactic and pyruvic ao‘ ^ 
glycerol, dihydroxyacetone, glucose, r 
tose, mannose, galactose, sucrose, ma 
ose, Lactose and sometimes 
mannitol with the formation of propio 
and acetic acids, and carbon dioxi e 
Acid fromndomtol, arabitol, erjt ri^^^ 
esculin, inositol and trelialose. 
fromarabinose, cellobiose, dextrin, 
tol, glycogen, inulin, perseitol, pe 
rhamnose, salicin, sorbitol, stare 
xylose. 



FAMILY liACTOBACTEMACEAE 


377 


Less anaerobic than Propiombacterivm 
freudcnreichit 

Distinctive characters Morphologi- 
cally similar to Propiombaetertum r«- 
brum and Propionibaetenum thocnti 
from which it is chiefly distinguialied by 
the failure to produce a red pigment 
under anaerobic conditions The yellow 
surface growth distinguishes Proptont- 
bacleriiim jensenti from Proptonifcoc- 
tertvm zeae, as also the inability of the 
former to ferment I-arabinose and rham- 
nose. 

Source- From cheese and butter. 
Habitat: Dairy products 

8 Proplonlbaeterium raffloosaceom 
Werkman and Kendall. (Propionibat- 
terium jentenn var raffinosacium van 
Kiel, The Propionic Acid Bacteria, 1928, 
1G2, Werkman and Kendall, fowa Slate 
Coll Jour. Sci., 1931, 17; Werkman 
and Brown, Jour Bact , 2S, 1933, 402 ) 
From M. L raSiTtosum, the sugar raffi- 
nose. 

Description taken from van Kiel, and 
Werkman and Brown 
Cells in neutral media sphertc.nl to 
short rod-shaped cells, 0 8 by 0 8 to 1 5 
microns, of typic.al diphtheroid appear- 
ance In medm in which acid is pro- 
duced the cells arc somew hat longer rod* 
slini’ed, to 2 microns in length Aerobic 
growth irregular, long rods, swollen and 
br.inchcd Kon-motile Metacbromatic 
granules Gram-positive. 

Yc.nsl gelatin-lactafe-sUb- No hque- 
fiction 

Yc.ist ngar-Iactate-st.ab Crc-am-colored 
growth in stab; distinct, orange-yellow 
surface growth 

Liquid media Turbid in early stages, 
cream-colored, smooth sediment 
Litmus milk. Coagulated, acid 
Cat.al.ise positive; aerobically grown 
only very slightly so 
Indole not formed. 

Nitrites not produced from nitrates 
Pcrmonls lactic and pyruvic acids, 
glycerol, dihydroxj-acotono, glucose, fruc- 
tose, awnnose, galactose, ecHobiosc, malt- 


ose, lactose, sucrose, rafRnoso and manni- 
tol with the production of propionic and 
acetic acids, and carbon dioxide. 

Acid from adonitol, amygdalin, ara- 
bitol, crythntol, esculin, inositol, mclczi- 
tose, saliein and trehalose No acid 
from d- and l-arnbinose, dextrin, dulcitol, 
glycogen, inulin, melibiose, perseitol, 
pectin, rhamnose, sorbitol, starch or 
xylose. 

Less anaerobic than Propiontbacterium 
/reud^nrelchll. 

Distinctive characters: Differs from 
Propiontboctertum jensenit m its some- 
what greater length and the ability to 
ferment oellobiose and salicin; the be- 
haviour of Proptontbaclertum jentenit 
toivards rafHnosc and mannitol is not 
constant, and hence cannot be used as a 
differential character Werkman and 
Kendall have reported different agglu- 
tination reactions for Propiontbacterium 
jensemt and Propiontbacterium raJTino- 
caecum 

Source From buttermilk. 

Habitat: Dairy products. 

9 Proplonlbaeterium (ecbnicum van 
Niel (Vno Niel, The Propionic Acid 
B.-ictcrw, 1928, 164, Werkman and Brown, 
Jour Bact , SG, 1933, 401 ) From Greek 
technicvc, technical, M L , of industrial 
significance 

Description taken from van Niel 

In neutral media spherical cells, 0 8 
micron, in pairs and short chains In 
acid media short rods, 0 6 by 1 0 to 1 5 
microns, often in pairs, with typical diph- 
theroid appearance. Aerobic growth in 
the form of irregular Jong rods, swollen 
and branched. Non-motilc Mcta- 
chromatic granules. Gram-positive. 

Yeast gelatin-Iact.atc-stab: No lique- 
faction. 

Yeast agar-lactatc-sLib : Crcam-coIorcd 
dcxclopmcnt in stab, w ith distinct y cilow 
surface growth. 

Liquid mcdi.a. Turbid in early sLages, 
cream-colored, somcwliat floecuicnt sedi- 
ment. 
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Litmus milk: Coagulation, acid. 

Catalase positive. 

Indole not formed. 

Nitrites not produced from nitrates. 

Ferments lactic and pyruvic acids, 
glycerol, dihydroxyacetone, -arabinose, 
glucose, galactose, fructose, mannose, 
lactose, maltose, sucrose, raffinose, dex- 
trin, glycogen and starch with the 
formation of propionic and acetic acids, 
and carbon dioxide 

Acid from esculin salicin and mannitol. 
No acid from dulcitol, inulin or xylose. 

Anaerobic, but less so than Propiont- 
bacteriuvi jreudenreichii. 

Distinctive characters: The ability to 
ferment the polysaccharides dextrin, 
glycogen and starch. 

Source : From Edam and Tilsit cheese. 

Habitat' Dairy products 

10. ProplOQlbacterlum arablnosum 
Hitchncr. (Hitcbner, Jour. Bact , SS, 
1932, 40; S8. 1934, 473; Werkman and 
Brown, Jour Bact , SS, 1933, 410.) 
From M. L arabicum, gum Arabic ; M. L. 
arabtnosum, arabinose. 

Description of culture isolated by 
Hitchner. 

Cells in neutral lactate media spherical, 
0.8 micron, in pairs and short chains. 
In acid media swollen spheres and ellip- 
soidal cells occur, mostly 2.0 by 3 0 lo 
3.5 microns, often in pairs and short 
chains. Non-motile. Metachromatic 
granules Gram-positive. 

Yeast gelatin-lactate-stab: No lique- 
faction. 

Yeast agar-lactate-stab : Cream-colored 
growth in stab, with distinct orange- 
yellow surface growth. 

Liquid cultures: Turbid in early 
stages, cream-colored, smooth sediment. 

Litmus milk: No coagulation. 

Catalase very slightly positive. 

Indole not formed. 

Nitrite production not recorded. 

Ferments lactic and pyruvic acids, 
glycerol, dihydroxyacetone, d- and l- 
arabinose, glucose, galactose, fruet(»e, 
mannose, cellobiose, maltose, sucrose. 


raffinose and mannitol with the produc- 
tion of propionic and acetic acids, acd 
carbon di'o.xide. 

Acid from sorbitol. No acid from 
dulcitol, xylose, rbamnose, salicin or 
inulin. 

Anaerobic, but less so than Propioni- 
baclerium freudenretchii. 

Distinctive characters: The develop- 
ment of spherical involution forms in 
acid media, the almost complete absence 
of catalase, the ability to ferment both 
d- and l-arabinose, but not xylose and 
rhamnose. 

Source: Not definitely stated. 

Habitat; Dairy products. 

Note: The strain obtained from Dr. 
E. B. Fred produced only minute 
amounts of acid from lactose and starch. 
It is questionable whether these carbo- 
hydrates are fermented. 


11. Proplonlbacterlum penfosaceinn 
van Neil. iBacillus oeidi propionia 
von Freudcnrcich and Orla Jonsen, Cent, 
f. Bakt., II Abt., J7, 1906. 632; van Njel. 
Tho Propionic Acid Bacteria, 192v«, Iw; 
Werkman and Brown, Jour. Bact , «, 
1933, 408.) From M. L. pentosum, a 
pentose. . 

Description taken from van Nicl, ana 
Werkman and Brown. . . 

Id neutral Lactate media cells sphenca'. 
0.8 micron, in pairs and short chaiw. 
In media developing acidity long, »rre 
lar rods, swollen and branched, to ■> 
microns inlength. AeroblcgrowthiW 
ular, swollen and branched, long • 
Non-motile. Metachromatic gran 
Gram positive. . 

Yeast gelatin-lactate stab: ^o 19 

faction. ..^inred 

Yeast agar-lactatc stab • Cream-c 
development in stab, with abundac . 
cream-colored .^lurfacc growth. 

Liquid media : Turbid in early sts. 
smooth, creamy sediment, ropy- 
Litmus milk: Coagulated, acid- 
Catalase: Slightly positive. 

Indole not formed. 
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Nitrites and free nitrogen produced 
from nitrates. 

Ferments lactic and pyruvic acids, 
glycerol, dihydroxyacetone, d- and l-ara- 
binose, xylose, rharanose, glucose, galac- 
tose, fructose, mannose, cellobiose, lac- 
tose, maltose, sucrose, raffinose, mannitol 
and sorbitol with the formation of pro- 
pionic and acetic acids, and carbon 
dioxide. 

Acid fromadonitol, arabitol, erythrilol, 
csculln, inositol, salicin and trehalose 
No acid from dextrin, dulcitol, glycogen, 
inulin, perseitol or pectin. 

Anaerobic, but less so than any of the 
other species of the genus 
Distinctive characters ; The formation 
of long, Tod-ahspcd involution forms in 
acid media; the absence of pigment pro- 
duction, and the ability to ferment d- 
and l-arabinosc, rhamnoso and xylose 
Source • From Emmental cheese 
Habitat: Dairy products. 

Appendix: Cultures of the folloivtng 
species havo not been available for study 
It is probable that these duplicate pre 
viously described species 
Propiombaderium amyloaeeum var. ««• 


ranticum Sakaguchi, Swasaki and Ya- 
tnada. (Bull. Agric Cbcm. 8oe. Japan, 
17, 1941, 13.) From cheese. Hesembles 
PropiojiibaeUrium pentosoceum closely. 

Propicnibacterium eoloratum Sakaguchi 
et at. (loe. eil.). From cheese. Re- 
sembles PropionibaeteTitim (Aoenti. 

PrcpiambaeleTium globositm Sakaguchi 
et at. (loc. eit.). Prom cheese. Re- 
sembles Propionittaeferium therTnanii. 
Said not to ferment glycerol and ery- 
thntol. 

Proptonibaclerium japnntcum Saka- 
guchi ct al (foe. eil.). From cheese. 
&id not to ferment glycerol and ery- 
thritol. 

Propionibacterium orientum Sakaguchi 
et al. (foe cil.). From cheese. Fer- 
ments l-arabinose. Resembles Proptont- 
bacUtium sAermonn. 

Janoschek (Cent. t. Bakt., 11 Abt., 
t06, 1944 , 321) has suggested a key for 
the identification of the species in this 
genus. This is based on ebromogenesis 
and cultural characters He recognizes 
three additional species i ProptonfAae* 
terium easti, 7Vepieni6aef«r»um pifuf. 
(osum and PropionihatUrium »an- 
ffuineum. 
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Genus IV. Butyrlbacterlum Barker and Haas.* 

(Jour. Bact., 4'i^, 1944, 301.) From the chemical term, butyric and M. L. bacterivrn, 
a small rod, 

Non-motile, anaerobic to microacrophlUc, straight or slightly bent rods. Cram- 
positive. Ferment carbohydrates and lactic acid forming acetic and butyric acids, 
and carbon dioxide. Generally catalase negative but sometimes weakly posithe 
Intestinal parasites. 

The type species is Bufj/rtfiaefenum rc««;ert Barker and Haas. 


1. Butyrlbacterlum rettgerl Barkerand 
Haas. (Strain 32, Lewis and Bettger, 
Jour. Bact., 40i 1940, 298; Barker and 
Haas, Jour. Bact., 47, 1944, S03.) Named 
for L. F. Rettger, The American bac- 
teriologist. 

Rods: Straight or slightly bent, non- 
capsulated. 0.7 by 2 3 microns. Occur 
singly, in pairs and short chains. No 
branched cells observed but some cells 
have ewoUea club-shaped eods. Non- 
rootile. Gram-positive, 

Glucose-cysteine agar: Colonies cir- 
cular, entire or dnely irregular ma^n, 
tiansiucent, often with opaque center, 
grayish-white with yellowish tinge, con- 
vex when small, later umbonate, glisten- 
ing, smooth, finely granular. Develop 
slowly attaining a diameter of 1.5 mm in 
7 days. 

Tryptone-yeast extract-lactate agar: 
Colonies similar to above except lai^r 
(2 mm in 4 days at 37°C). Pulvinate 
rather than umbonate in cross sections. 

Glucose-cysteine-broth : Abundant tur- 
bidity and sediment No pelitcle. 

Agarstab (IGngandRettger’smedium, 
Jour. Bact., 44» 1942, 302) ; Heavy gton^h 
in 2 days. Gas production often causes 
slight splitting of agar. 

Acetic and butyric acid and COj pro- 


duced from glucose and maltose. Occa- 
sionally a small amount of visible gas is 
produced. Lactic acid fermented read- 
ily without visible gas. AraVmose, 
xylose, lactose, sucrose, trehalose, rham- 
nose, mannitol, sorbitol, dulcitol and 
glycerol are not fermented. 

Not proteolytic. 

Indole and hydrogen sulfide not formed. 

Temperature relations : Optimum 37‘C. 
Maximum 40 to 45®C. Mmimuni 15 C 

Generally catalase negative. 

Anaerobic. 

Source; From intestinal contents of a 
white rat. , 

Habitat: Presumably found genersHy 
in the intestine of mammals. 


Notes: Pederson (Jour. Bsct.,60.WiS, 
178) has found that cultures of tw 
jpecies described by Eggerth (Joui- 
Bact., SO, 1935, 2S9 and 290) 
ligher fatty (presumably butyric) aci s 
vnd lactic acid from glucose. Tbes® a 
lamed Bacferoides ai>idus and B. Ur^iosu^ 
,y Eggerth. Probably these 

jclong in the genus Bufi/rtbacleTium. 
Bacillus codat-cm bulyrictis u 

[Cent. f. Bakt., I Aht..S4, lS9S,3.4)i^f 
ilso belong in this genus. 


♦Prepared by Prof. C. S. Pederson. New York State 
Geneva, New York, January, 1945; reviewed by Dr. H. A. ar e , 
California. 
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FA3IILY VIIL CORYNEBACTERIACEAE LEHMAKN AND NEUMANN. 
(Bakt Diag., 4 Aufl., f, 1907, 500.) 

Non-motile (motile m Ltslerta) rods, frequently banded or beaded nith meta- 
chromatic granules. May show nurkcd diversity of form. Branching cells have 
been observed in a few species but these are uncommon. Generally Gram-positive 
but this reaction may vary depending on the nature of the cells IVhcre pigment is 
formed, it is grayish-yellow to orange or pink iu color. Aerobic to microaerophilic. 
Anaerobic species have been reported Gelatin may be liquefied and nitrites may be 
produced from nitrates. Animal and plant parasites and pathogens Also from 
dairy products, soil and water 

Key to the genera of family Coryoebaeterlaceae. 

I Aerobic to nucroacrophilic, non-motile (or questionably motile) rods w'hich are 
variable in form Animal and plant parasites and pathogens, with some from dairy 
products, soil and water. 

Genus I. Corynebaeterium.p 3SI. 

11. Small aerobic rods with 1 to 4 flagella. Causes a monocytosis in wurm-blooded 
animals. 

Genus If Lialena, p 40S 

III. Microaerophilic, non-motile rods to long filaments Pathogenic on warm-blooded 
animals. 

Genus III. Erysipelothrix, p 410. 

Genus /. Corynebaeterium Lehmann and Neumann.* 

(Lehmann and Neumann, Bakt Dmg ,1 Aufl ,f, 1896,300, C’t>rj/«efAri* Czaplcwskb 
Deutsche mod Wchnschr , £6. 1900, 723, Corynemonas Orls-Jenscn, Cent f. Bakt.» 
II Abt , S3, 1909, 3tl, Corynolaetenum Endcrlcin, Sitzber Gosell. Naturf. Prcuncle, 
Berlm, 1917, 300, Ploeamobaclenum Loni, Wiener khn Wchnschr, S3, 1920, 730. 
From Greek Koryne, club and .M L baeUnum, a small rod. 

Slender, straight to slightly curved rods, with irregularly stained segments or 
granules. Frequently show pointed or club-shaped swellings nt the ends Snapping 
division produces angular and palisade (picket fence) arrangements of colls Non- 
motile with possible exceptions as stated in the text. Gram-positive to variable, 
sometimes young cells and sometimes old cells being Gram-negative Granules in- 
variably Gram-positive. Generally quite aerobic, but microaerophilic or even anaer- 
obic species occur. Catalase positive They may or may not liquefy gcUtin, and 
mayormay not produce nitrites from nitrates They maj’or may not ferment sugars, 
but they seldom produce a high acidity Many species oxidize glucose completely to 
CO» and 11,0 without pnxlucing visible gas. Some pathogenic species produce a 
powerful oTotoxin. This group is widely distributed in nature. The best known 
species arc parasites and pathogens on man and domeatic animals. Other species 
Imc been found in birds and insects and thegroup is probably more widely distributed 
in the animal kingdom than this. Several species are well known plant pathogens 
while still other common species are found in dairy products, water and soil 
Tlic type species is Coryncbaelerium dip htheriae (FlOggc) Ijchmsnnand Neumann . 

• Rearranged by Prof K. G D. Murray, McGill Unixersity, Montreal, P. Q, 
Canada and Prof. Robert S. Breed, New York State Experiment Station, Genera, 
New York, M.-irch, completelj revi«ed by Prof. ll. G. D Murray, Montreal, 
Prof Rof>crt S Ilrt'o.!, Ooiiexa and Prof. Walter II. Burkholdf-r, New York Slate 
College of Agriculture, Ithaca, New York, Fcbniarj-, 1915. 
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Key to the specter of genus Corynebacteritua. 

I. From human sources.* Non-motilc.f 

A. Aerobic. No Jiquefaction of gelatin. 

1. Acidfromglucoseandusuallymallceeandgalactose. Usually no acid frora 

sucrose. Causes diphtheria. 

1. CoTynebacterium diphiheriae. 

2. Not as in 1. 

a. No acid from carbohydrates. 

2. Corynebacterium pseudodiphlheriticum. 
aa. Acid from glucose and sucrose. 

b. Highly pleomorphic, \arying from cocci to rods. 

3. Corynebacterium enzymicum. 

bb. Hods with polar staining milb club fornu, diphtheroid in sp- 
pearaucc. 

4. Corynebacterium xerose. 

bbb. Rods as above but characteristic salmon pink growth cn 
coagulated blood scrum. 

6. Corynebacterium hoagii. 

B. Microaerophilic to anaerobic. Growth feeble or none at all on gelatin. 

6. Corynebacterium eenes. 

■ II. From domestic and laboratory animab. NoD*molile. 

A. Acid from glucose. 

1. Grows poorly if at all on ordinary gelatin and agar. Slow liquefsetioQo' 

scrum gelatin and coagulated blood serum. Causes suppurative pw* 
cesssa in cattle, swine, and other animals. 

7. Corynebacterium pyogenes. 

2. No liquefaction of gelatin or blood scrum. Grows poorly, if at all, ^ 

ordinary gelatin and agar. 

a. Cause of pyelonephritis in cattle. 

8. Corynebacterium renole. _ , 

aa. Found in caseous nodules resembling those of tuberculosis, 

in sheep, horses and some other animals. 

9. Corynebacterium pseudolubercvlosis- 
aaa. From caseous nodules in mice. 

10. Corynebacterium kutscheri. 
aaaa. Causes a septicemia in mice. 

11. Corynebacterium murisepticum. 

B. No acid from carbohydrates. No liquefaction of gelatin. 

1. From milk and bovine udder. 

12. Coryncfcacterium boots. 

• Habitat relationships are used because comparative studies of the species in 
genim are still completely lacking. narticU' 

t The reports of motile species in this genus present a puzzling 
larly as the motile species of plant pathogens placed in the genus are po sr . 
Some students of the group feel that, if motile species really exist, they s 
placed in a separate genus. Others feel that a more careful study ° ^ ^er« 
polar flagellate species will show that these species really belong elsew 
authors have reported motility, this fact is indicated in the text. It shou 
that similar uncertainties exist in regard to described cases of motili y a 
streptococci and lactobacilll. 
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2. From pneumonia in foals. 

13. Corynehacterium equi. 

III. From insects. Non-motile. 

A. No acid from carbohydrates. Slow liquefaction of gelatin. 

14. CorynebaeUrium pauromelabolum. 

IV. riant pathogens. Non-motile. 

A. Nitrites not produced from nitrates 

1. Colonics cream-colored. Slow liquefaction of gelatin. 

a Bluish granules in growth. Attacks alfalfa. 

15. Coryiubaelerium fnsidjosum. 
aa. No bluish granules Causes ring rot of potatoes. 

16 Corynebaelerium sepedonicum. 

2. Colonies yellow 

a. Noliquefactionofgetatin Causcsawiltandcankeroftomatocs. 

17. Corynebaetefium miehiganen$e. 

B. Nitrites produced from nitrates. Slow or no liquefaction of gelatin. 

1. Colonies yellow. Attack members of the grass family. 

IS CoryTtehaelenum rolAayt. 

19 Coryntboetenum agropyri. 

2. Colonies orange Parasitic on sweet peas, etc. 

20 <7orjfne6fle/erium Ja»eian$. 

V. From soil and water Liquefaction of gelatin in all cases but sometimes very 
slow (7 weeks). 

A, Acid from glucose Non-molilc. 

1. Nitrites not produced from nitrates 

21. Corynehaettrium heUolum. 

2. Nitrites produced from nitrates 

a. Cellulose digested. 

22 CorynthacUrium fimi. 
aa. Cellulose not digested. 

23 CoryntbaettTium fumesceas. 

B. No acid from glucose. Some indication of motility in No 25, 

1. Cells coccoid to short, straight or curved rods 

24. Corynehacterium simplex. 

2. Young cells curved rods in parallel bundles These m.ay grow out into 

filaments with branching. 

25 Corynebaelerium filamtnlosum. 


1. Corynebacterlum dipbtherlae 
(FlQgge) Lehmann and Neumann (J/»- 
crojporon dipklherieum KIcbs (proto- 
type), Vcrhandl. d. Congr. f inncrc 
Med., S, 1SS3, 143; die KIcbs’seben 
EWbehen, Ldfller, Mitteil. a. d. kaiscrl 
Gesundheitaamto, ISSI; Uaeillus rfipA- 
theriae FlOcge, Die Mikroorganisrocn, 
2 Aufl., ISSO, 2i3; Pacima lor^ert 
Trevi»an, I generi e la specie dcHe Bat- 
leriaccc, 1SS9, 23j Ixihniann and Neu- 
mann, Bftkt. DLag., 1 Aufl., t, 1S20, 350; 


Bactersum diphlherxae Miguta, Syst. d. 
Dakt., 2, 1900, 499.) From Greek diph. 
thera, a picco of leather; M. L, the 
disease diphtheria. 

Common name Diphtheria bacillus; 
Klcbs-LoclUer b.acillus. 

Itodi. varj-ing greatly in dimensions, 
OJ to 0 S by 1.0 to 8 0 microns, occurring 
singly. The rods are straight or slightly 
curved, frequently swollen at one or both 
ends The rods do not, as a rule, stain 
uniformiy with tnetbylcQe blue but 
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show alternate bands of stained and un- 
stained material and in addition one or 
more mctachromatic granules which nro 
best shown by special stains. Non-mo- 
tilo. Gram-positive but not intensely so 
in older cultures. 

Gelatin colonics: Slow development. 
Very small, graj’ish, lobulatc. 

Gelatin stab • Slight growth on surface 
and scant growth in stab. No liquefac- 
tion. 

Agar slant: Scant, grayish, granular, 
translucent growth, with irregular mar- 
gin. 

Blood-tellurite media: Produces gray 
to black colonics. 

Colony forms: Smooth (S)colonyform: 
Round and umbonato or convex, with 
even margin and smooth surface. 
Opaque when viewed by transmitted 
light, glistening and somewhat moist in 
appearance when viewed by rcdcctcd 
light Colonics about 1 to 3 mm in 
diameter. Growth frequently slowed or 
inhibited by the presence of potassium 
tellurite in the medium. 

Rough (R) colony form • Flat, margin 
is very irregular. Surface is pitted and 
very uneven. Very little light reflected 
from surface Translucent when viewed 
by transmitted light. Colonies about 
1 to 6 mm in diameter. 

Intermediate colony forms: Several 
colony forms are found in this group 
since the term includes all forms be- 
tween the pure S form and the pure R 
form. Sr forms very nearly approach 
the S colonies and the sR forms nearly 
approach the pure R forms. Tho SR 
form shows properties distinct from 
either the S or R forms. The colonies 
arc 3 to 5 mm in diameter. The margin 
usually shows indentations. The sur- 
face is raised but not convex; it may be 
nearly level or show a central elevation 
surrounded by a concentric depression 
and elevation. 

Dwarf (D) colony form: Colonies very 
small, about 0 2 mm or less in diameter. 
Margin round and even. Surface convex. 

All of the above colony forms have been 


isolated from cases of diphtheria (Mor- 
ton, Jour. Bact., 40, 19-10, 7C8ff.). 

Broth: Uniform turbidity produced 
by S form, pellicle produced by SR 
form, sediment produced by the R forn 
Litmus milk: UncLanged. 

Potato : No visible growth. 

Blood serumiGrowth grayish to cream- 
colored, moist, smooth, slightly raised, 
margin entire. May be bright yellower 
occasionally reddish (Hill, Set., IT, 1903, 
375). 

Indole is not formed. 

Nitrites are produced from nitrates. 
All strains form acid from glucose afld 
fructose ; some strains also ferment plac- 
tosc, msUose, sucrose, dextrin and 
glycerol. , 

Does not hydrolyze urea (Merkd, 
Cent. f. Bakt., I Abt., Orig., 14T, 
39S). . . ^ 

A biglily poisonous exotoan is pni' 
duced in fluid media. This toxioreprt' 
sents the principal disMse-proaueicf 
agency of tlie organism. Toxin produc- 
tion may fail in othenrisc tjP’c 

strains. . ^ 

A highly potent antitoxin can M pw 

duced by repeated injection of toxm 
cxpcrimcnl.'il nnimals. The anti on 
jwsscsses both curative and pro co 
properties. , , bio 

Serological types : In a 
strains of Corynebactenum . 

Murray (Jour, Path, aud 
439-45) ™ ablo to classifj 
into 11 serological t}'pcs and 22 
remained unclassified (Morton, 

Rev., 4, 19-lfl» , jBacti 

McLeod ct al. (Jour. j ® el, 

aL 1931,067; tfcid., SS, 1933, 
j, 1933, 293) describe three type 
Iiave been confirmed by ®ther ^ 
these are distinguishable y 

on McLeod’s hlood-telhinle ^ 

they are antigenically i,etwceB 

types, there is some differen 
their toxins (Etris, Jour, 

1934, 220) and the seventy of 
associated with the tyP®' . 

Corynebacterium diphtheriae yp® 
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grons with dark gray, daisy-head colo- 
nies; ferments dcvfrin, starch and glyco 
gen; is not hemolytic, has \ery few small 
metachromatic granules ; forms a pellicle, 
granular deposit and there is an early 
reversal of pH in broth. 

CoTynebacterium. diphlhcriat type mitia 
grows in convex, black, shiny, entire 
colonies; no fermentation of starch and 
glycogen and is variable with dextrin, 
hemolytic; metachromatic granules arc 
prominent; dilTuse turbidity, infrequent 
pellicle and there is a late reversal of pll 
in broth. 

Coryncbactenvm diphthenae type tn- 
itermediua grows a small, flat, utnbonalc 
colony with a black center and slightly 
crenated periphery; not hemolytic, bar 
ring of bacilli is accentuated , there is no 
fermentation of starch and glycogen, and 
is variable with dextrin , forms no pellicle, 
a fine granular deposit and there is no 
reversal of pH in broth. 

Ten years of observations in alt parts 
of the world liavo shown (McLeod, Bact 
Rev , 7, low, 1) that a small percentage 
of strains does not correspond closely to 
nnyof these three typos Variant strains 
arc found most frequently in regions 
w here the diphtheria is of mild or modcr 
ate severity 

Aerobic, facultative 

Optimum temperature 3-V to 30*C 
Crows well at 

Source: Commonij from membranes m 
the pharynx, larynx, trachea and nose 
in human diphtheria; from the seemingly 
hralthy pKarynx and nose in earners, 
occasionally from the conjunctiva and 
infected supcrflci.'il wounds Found oc- 
easion-ally infecting the nawl passages 
and wounds in horses. lias been de- 
scribed from natural diseases m fowl. 

llabit.at' The c.ausc of iliphlhcrw in 
man. rathogenic to guinea pigs, kittens 
and rabbits. For action on other animals 
SCO Andrewset al .Diphtheria I^onilon, 
Itt23, 170 ff. 

2. Corynebacterlum pscudodlphtberit- 


Icujn Lehmann and Neumann. (Bacillus 
der pseudodiphthcrie, Locfller, Cent. f. 
BaLt , S, 1SS7, 105, G von Hofironn- 
Wcllcnhof, Wien. mod. Wochcnschr., 
S8, 1SS8, C5; Lehmann and Neumann, 
Bakt Diag , 1 Aufl., F, 1S90, 361 . Banllus 
paevdodiphthenevs Kruse, in I'lOgge, 
Die Mikroorganismen, 3 Aufl , S, ISOO, 
476, BaeCertum pscvdodtphthenltcum 
Migula, Syst. d, Bakt , S, 1900, 
503; ilyeobacterivm paexidodtphlhcricum 
Chester, Man. Determ Bact., 1901, 355, 
Baetllus hoffmantt (sic) Holland, Jour. 
Bact , B, 1920, 21S; Corynchactcriupi 
hoffmanti (sic) Holland, thid., 220; 
CorynehaeteTium psevdodtphlhcnae Hol- 
land, xhid , Corynchaclertiiw pseudodiph- 
iherteum Bcrgcy et al , Manual, 2nd rd , 
1925. 393 ) From Greek pseuduf, a 
falselicod; M. L , the disease diphtheria 

Common name: Pseudodiphtheria ba- 
cillus or Hofmann’s bacillus. 

C.xcclient historical discussions of this 
and related organisms are ghen by Bcr- 
gcy, Comparative Studies upon the 
Pseudo-diphtheria or Hofmann’s Ba- 
cillus, the Xerosis Bacillus, and tlie 
LoclBer Bacillus Contrib from Lib of 
llyg , Univ of Penn., No 2. 1S9S, 19-54 
and by Andrewes et al , Diphtheria 
Ixindon, 1923 , 3S2-3S8 

Bods, w ith rounded ends, 0 3 to 0 5 by 
0 8 to 15 microns, fairly uniform in 
size, without swollen ends Not barred 
but even staining interrupted by trans- 
verse, medial unstained septum; granules 
usually absent Non-molile. Gram- 
positive 

Gelatin colonies Small, grayish to 
cream-colored, smooth, bomogrneous, 
entire. 

Gelatin stab Slight surface growth 
with little growth in stah No liqticfnc- 
tion 

Agar colonics- Opaque, grojish fo 
crram-eolored, smooth, homogeneous, en- 
tire 

Agar slant Moist, smooth, white to 
crcam-eolorcd, entire growth 

Ixirfller’s blcxxl serum As on agar. 
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Broth: Slightly turbid with slight, 
grayish sediment. 

Litmus milk: Unchanged. 

Potato : Slight, creamy-white, smooth, 
entire growth. 

Indole not formed. 

Nitrites produced from nitrates. 

No acid from carbohydrate media. 

Hydrolyzes urea (Merkel, Cent. f. 
Bakt., I Abt., Orig., U7, 1941, 398). 

Aerobic, facultative. 

Optimum temperature 37®C. 

Not pathogenic. 

Source: From oral cavity of 26 out of 
45 control cases. 

Habitat : Normal throats. 

3. Corynebacterlum enzymlcum (McI* 
Ion) Eberson. (An unusual diphtheroid 
bacillus, Mellon, Med. Record, New 
York, Bt, 1916, 210; Bacillus emymteus 
Mellon, Jour Bact., S, 1917, 297 ; Eberson, 
Jour. Inf. Dis., SS, 1918, 29.) From 
Greek en, inside of; syme, leaven; of an 
enzyme. 

Rods, beaded and club-shaped, defi* 
citely pleomorphic, showingcoccoidiorms. 
Non-motile. Gram-positive. 

Gelatin stab Slight surface growth. 
No liquefaction. 

Glucose agar: Bacillary form shows 
very small colorless colonies. Coccoid 
form shows heavy, yellowish-white, moist 
growths. 

Blood agar : Same as on glucose agar. 

LoefHer’s blood scrum: Fine, moist, 
confluent growth. 

Glucose broth: Bacillary form shows 
granular sediment Coccoid form shows 
diffuse, luxuriant growth. 

Litmus milk: Acid, coagulated. 

Potato : No growth 

Indole formation slight. 

Slight production of nitrites from ni- 
trates. 

Acid from glucose, maltose, sucrose, 
dextrin and glycerol. 

Aerobic, facultative. 

Optimum temperature 37®C. 

Pathogenic for rabbits, guinea pigs and 
mice. 


Source: Lungs, blood and joints. 
Habitat : From human sources so far as 
known. 


4. Corynebacterlum lerose (Neisser 
and Kusebbert) Lehmann and Neumann. 
{Bacillus xerosis Neisser and Kusch- 
bert, Breslauer artzl. Ztschr., No. 4, 
1883; Xerosebacillen, Kusebbert, 
Deutsche med. Wochnschr., 10, 1SS4, 
321 and 3il; Pacinia neisseriTre\i!sa, 
1 gencfi e le specie delle Batteriacee, 
1889, 23, Lehmann and Neumann, Bakt 
Ding., 2 Aufl., S, 1899, 405; Bactenm 
xerosis Migula, S 3 ' 8 t. d. Bakt., S, liXH), 
485.) From Greek xerus, dry. 

An c-xcellcnt historical discussion of 
this organism is given by Andrewes et al , 
Diphtheria. London, 1923, 377-3S2. 

Rods, showing polar staining, occa- 
fiionally club-shaped forms are seeo. 
Non-motilc. Cram-positive. 

Plain gelatin colonies: Rarely develop- 

Scrum gelatin stab: No liquefaction. 

Agar colonics: Minute, circular, al* 
most transparent, raised, smooth, pearly 
while. , . . 

Agar slant: Thin, grayish, limls^ 
growth. 

Loeflller’s blood serum : Thin, grayish* 
adherent growth. 

Broth: Clear, with slight, granule’ 
sediment. 

Litmus milk: Unchanged. 

Potato: No visible growth. 

Indole not formed. 

Nitrites not produced from nitrates. 

Acid from glucose, fructose, galsctose, 


maltose and sucrose. 

Not pathogenic. 

Aerobic, facultative. 

Optimum 'temperature 37“C. 

veryslowlyas lowas I8®to 25 C ( ' 

Jour. Inf. Dis., 1918* 3). 

Rnrirpi. : From normal and diseased 


IbiTat : Probably identical 
ies described from the e • 
r parts of the body. 
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5. Corynebacterluni hoagil (Morse) 
Eberson. (Bacillus X, Hoag, Boston 
Med. and Surg. Jour., 157, 19Cf7, 10; 
Bacillus hoagh Morse, Jour. Inf Dis , 
II, 1912, 284; Eberson, Jour Inf. Dsa , 
S3, 1918, 10.) Named for Hoag, the 
bacteriologist who first isolated the 
species. 

Rods : 0 8 to 1.0 by 1.0 to 3 0 microns, 
occurring singly. Show polar staining in 
the shorter forma while the longer forms 
are barred and slightly club-shaped. 
Non-molile. Gram-positive. 

Gelatin colonies ; Small , dull, pale pink, 
entire. 

Gelatin stab* Slight pink surface 
growth. No liquefaction. 

Agar colonics: Small, pale pink, dull, 
granular, entire. 

Agar slant : Filiform, dull, pink growth 

Broth; Turbid, with slight pink sedi- 
ment. 

Litmus milk: Slightly alkaline, with 
pink sediment. 

Botato: Dull, filiform streak 

Indole not formed. 

Nitrites not produced from nitrates 

Acid from glucose and sucrose but not 
maltose. 

Blood scrum: Dull, filiform, pink 
streak. 

Aerobic. 

Optimum temperature 30“C. 

Source: From the thro.it. Air con- 
tamination of cultures. 

Habitat: Unknown. 

0. Corynebacterlum acnes (Gilchrist) 
Eberson. {Bacillus aenes Gilchrist, 
Johns Hopkins IIosp. Rcpls , 9, 1901, 
425, AeUnomyces aents Gilchrist, »bid , 
425; Eberson, Jour. Inf. Dis , SS, J91S, 
10, ru*i/ormiJ ccnci Holland, Jour 
Fact., S, 1920, 23.3; I'ropionibaelenum 
acnes Douglas nnd Gunter, Jour Gael , 
52, 1910, 22) From M L. acne, the 
disca®c acne. 

Hods, x-ary In dimensions, usiLilly 0 5 
by 0.5 to 2 0 microns, sometimes slightly 
club slkiped. Sliow altcrmato tsinds of 
sUiincd and unsl.xlned raalcrinl Non- 
molile. Cram.|X)silivc. 


Growth in culture media very feeble. 

Best growth occurs in shake cultures 
with soft, slightly acid, glucose agar. 

Agar slant. Very small, circular trans- 
parent colonies which may later become 
rose -colored. 

Loefller’s blood serum : Small, grayish 
colonics, which may later become rose- 
cobred. 

Broth: Clear 

Litmus milk : Soft coagulum. 

Fotato - No growth in aerobic cultures, 
but pink streak in anaerobic cultures. 

Indole not formed. 

Nitrites produced from nitrates. 

Acid from glucose, sucrose (slight), 
maltose, mannitol andinulm Produces 
propionic acid (Douglas and Gunter, 
ioc ctf ) 

Catalase produced 

Mieroaeropbilie to anaerobic. 

Optimum temperature 35* to 37*C. 

Patliogcnic for mice and gives rise to 
chaTaclcristic lesions. 

Source' From acne pustules 

Habitat: Sebaceous glands, hair fol- 
licles and acnc pustules. 

Notes. Even before 1901, several 
authors rcporlcd finding bacteria in acne 
pustules nhich acre evidently diphthe- 
roid in nature. Unna (Monatsheftc f. 
prakt. Derm , IS, ISOI, 232) found an 
organism in ocnc pustules which lie gave 
tbc name ol riaschcnbacillus. Hod.ira 
(Monatebefte f. prakt. Derm , 18, 1801, 
580) reported the presence of two types of 
bacteria in aeno lesions, the second of 
which ho called FlaschcnkuBclbacillus. 
Sabouniud (Ann Inst Past , II, 1897, 
131) gave a more accurate description of 
these diphtheroids which he reported to 
need an acid medium for growth. Ho 
called (his bacterium, bacille dc s^lior- 
rhfegras^e (Bacillus sabourauili Ncicu- 
Ixjtnairc, Precis Pnrasitol Hum ,5thcd., 
1321,21). 

Additional anaerobic epecics will be 
found in (lie appendix. These are Cory- 
nebactmumlyphi which Eberson (lae.eit , 
19) and Hewlett (Med Res. Council, S^st. 
otlVxet , I<mdon,5, 1930, 1(5) regard as 
pracUcally identical with Cvryntlae- 
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terium acnes, and eleven species listed by 
Prdvot (Manual do Classification et dc 
Determination dcs Bacteries Anaerobies. 
Monographic, Inst. Past., Paris, 1940, 
199-204) as follows: Corynehactertum 
diphtheroides, C avtdum, C. renale cuni~ 
cull, C, lymphophtlum, C. hepalodystro- 
phicans, C. parvum, C. anaerobtum, C. 
granulosum, C. adamsoni, C Itgtiefactens, 
and C pyogenes bovts. 

7. Corynebacterium pyogenes (Glage) 
Eberson. (Sacillus liquefactens pyo- 
genes bovis Lucet, Ann. Inst. Past. 7, 
1893, 327; Bacillus hquefaciens pyogenes 
Lucet, ihid., 327, Bacillus liquefactens 
Lucet, ibid , Bakterium der multiplcr 
Abazessbildung der Schweine, Grips, 
iJtschr f Fleisch- u Milchhyg., 8, 1898, 
160; Bacillus pyogenes hovis Kunnemann, 
•Vreh. f. wiss u prokt Tierhcilk., S9, 
1903, 12S, Bacillus pyogenes Glage, 
Ztschr. f Klojsch- u Mdchhyg , 19, 1903, 
ICG, not liaciffus pyogenes Lucet, Ann. 
Inst. Past , 7, 1893, 327, Sa<n/lua pyo- 
genes suts Lehmann and Xcumano, Bakt. 
Diag ,4Aul’l ,P, 1907, 304, PactcriuffiAj/o- 
pyogenes Lehmann and Neumann, Bakt. 
Diag , 4 Aufl , S, 1907, 394; Bacterium 
pyogenes sms Lehmann and Neumann, 
Bakt Diag . 7 Aufi , S, 1927, 499; Bac- 
terium pyogenes Ward, Jour Bact , 2. 
1917, 519, not Bacterium pyogenes Ches- 
ter, Man 'Determ Bact , 2901, 18i; 
Eberson, Jour Inf Dis , SS, 1918, 5; 
not Corynebacterium pyogenes Lewand- 
owsky, Cent, f Bakt , I Abt , Orig , 
SO, 1904, 473; Corynebacterium pseu- 
dopyogenes Ochi and Zaizen, Jour Jap 
Soc Vet Sci , 16, 1930, 12 and 10, 
1937 , 8 I From Greek pyum, pus; 
gignomai, producing 

For description see Brown and Orcutt, 
Jour. Exp, Med., 52, 1920, 244. 

Itods : 0 2 by 0 3 to 2 microns in length 
Smallest forms appear as scarcely' visible 
points (coi’nmon in old abscesses). 
Cliains formed Club forms raiy be 
present Non-motile Gmm-posilivc. 

Scrum gelatm: Liquefaction 

No growth on ordinary agar. 

Scrum agar: .Minute colonics after 36 


to 48 hours. Surface colonics may in- 
crease to 3 mm in diameter. Colonies 
smoky brown by transmitted light and 
bluish-white by reflected light. 

Bovine blood serum slants: Pit-Hke 
or more general areas of liquefaction. 

Serum bouillon: Cloudy uith fine floe- 
culent grayish flakes that form a sedi- 
ment like a streptococcus culture. 

Milk: Coagulation after 48 hours 
at with acid at bottom of tube 

Separation of whey and peptonization. 

Nitrites not produced from nitrated 
(Merchant, Jour. Bact., SO, 1935, lOS). 
Indole not formed. 

Acid formed in serum bouillon froro 
glucose, sucrose, lactose, and xylose but 
not from raffinose, inulin, mannitol and 
salicin. 

Beta hemolytic, not hemoglobino' 
phiJic Ihougli growth is favored by pro- 
teins as egg albumen, scrum or blood 
(Brown and Orcutt, loe. ctl.). 

Optimum temperature 37*C. Cronlo 
range 20* to 40*C. ^ 

Intravenous injection of rabbils fsW' 
Aerobic os well os anaerobic groBth 
Source: From bovine pus 
Habitat: Pound in abscesses in 
swine and otlicr domestic animals. 


8. Corynebacterium renale (M'guW 
Ernst. (Bacillus rcnalis bom 
in Endericn, Zeit. f. Ticrmed., 27, m 
346; Bacillus pyeloncphrilis bourn W ^ 
Hdfiich, Monatsh. f. prakt. Ticrliciik., *. 
1891, 35G; Bacterium renale 
Syst. d. Bakt., S, 1300, JW; 
rcnali, Ernst, Cent. f. 

OriB . S5, 1905, 550; Ernst, ifcjJ . J- ^ 
SO; CoryncioclcriH/n renalis bo'’** • ' 

ibid., 82.) From Utiii rrmliJ, F 

Description iarscly taken 
end Little, Jonr.E.«p. Med , 

Hods: 0.7 by 2 lo 3 
motile Ceunlly in masses, miril •'« 
Baeleri.. from tissues not n* ,. 

M those from the e.nrficr 
turns nlllioiiBh many stow , 1 , 

or swollen ends. wilt 

bIujW coccoid forms and bead<^ 
swollen ends. Gram-positive. 



FAMILY CORTNEBACTERIACEAC 


389 


Gelatin: Grows poorly if at all. No 
liquefaction. 

Agar: Small punctiform colonies 

Agar slants : liaised, grayish-w hite, and 
dry growth (Jones and Liltlri Others 
6.-iy cream-colorcd and moist 

Blood serum giants • Fine gray puncti- 
form colonies m 24 hours at 37‘*C which 
are a little larger than on agar Streak 
scarcely 1 mm in width Glistening and 
slimy in fresh cultures No liquefac- 
tion. 

Litmus milk: Ilcduction and coagula- 
tion from the bottom Slow digestion, 
becoming alkaline. 

Broth ; Sediment at end of 2 days with 
clear bouillon above. 

Potato; Grow’th grayish-whito, kater, 
becoming a dingy yellow, turning the 
potato bronn 

Acid from glucose No acid from kac- 
tose, sucrose, maltose and mannitci 
Some strains ferment fructose and nvin* 
nose (Merchant, Jour Dact , SO, 193', 
109). 

Shows a close serological relationship 
with Cori/neiaetirfum pseudatuberculosts 
(Merchant). Anaerobic. 

Not pathogenic for laboratory animals 
No tomn produced 

Optimum temperature 37®C- 

Sburco* Found in pyelonephritis m 
cattle 

Habitat : Occurs in purulent infections 
of the unnary tract m cattle, sheep, 
liorses and dogs 

9. Cocpnebscterlum pseudotubercoJo- 
sls (Buchanan) Eberson (Nocard.BuH 
delaSoc Centr denied Vet , ISS5, 207, 
Pseudotuberculose-Bakterien, Prcisr, 
Cent. f Bakt., W, 1691, 50S j Dactllus pseu- 
doti/6erciifosi» oris Lehmann and Neu- 
mann, Bakt. Diag., 1 Aufl.,2, 1696, 3G2i 
DactUus psiudolubercuhsia Bucl>an.in, 
Veter. Pact., Phila., 19H, 23S; not 
PaeiUus pseudoUtbcTCuloaii EiscnbeiE, 
Bakt.Diflg.,3 Aufl., 1S9I, 291; Eberson, 
Jour. Inf. Dis., SS, 1918, 10; Coryrttbae- 
(trium ovia Bcrgey ct al., Manual, 1st 
ed., 1923, 3SS; not Corynebaelefitim ps<«- 


dolubercvlosis Bergey ct al , Manual, 2Qd 
ed , 1925, 304, Cor^nebacleT^ium pseudo~ 
tubereuU'ats bovis {an evident typographi- 
cal error) Thomson and Thomson, Ann. 
Pickett-TTiomson lies. Lab , S, 1920, 132; 
Coryntbactenum pseudotuberculosxs ovta 
Hauduroy et al , Diet, d Bact Path., 
1937, 159 ; CorynebacieTtum preisz-nocardi 
Hauduroy etal., ton/ , 159 ) FromGreek 
pseujus,& falsehood; Latin lubsrcnlum, a 
small nodule, M L., false tuberculosis. 
Common name Preisr-Nocardbacillus 
Slender rods ; 0.5 to 0 6 by 1 0 to 3 0 
microns, staining irregularly and show'ing 
clubbed forms. Non-motile. Gram- 
positive 

Gelatin colonies. Slight development 
Gelatin stab: No liquefaction. 

Agar colonies. Thin, cream-colored to 
or&ngc. folded, serrate, dry 
IxicflJer's blood serum Small, yellow, 
ferrate colonies No liquefaction 
Broth: No turbidity. Granular sedi- 
ment. Pellicle formed (Came, Jour, 
Path and Bact., i9, 1939, 316) 

Litmus milk Unchanged 
Potato: No growth 
Nitrites not produced from nitrates. 
Acid from glucose, fructose, galactose, 
mannose, sucrose, lactose, maltose and 
dettrin Some strains attack »;>bse. 

Causes caseous lymphadenitis in sheep 
and ulcerative lympliangitig in horses. 
Forms an exotovm 

Shows a dose serological relationship 
with CorynebaetCTium renaU (Mer- 
chant, Jour, Bact , SO, 1035, 109) 

Aerobic, facuJIntivo 
Optimum toniporature 37'’C. 

Source. From necrotic areas in the 
kidney of a sheep 

Ifabitat Found in cascoua lymphade- 
nitis in sheep and ulceratn-c lesions in 
horses, catt/c and other aniin.iJs 

10 Corynebactertum kutscherl (Mi- 
gula) Bcrgey et al. (.UaetUua paeudo- 
tubercuhsia murtum Kutsclier, Ztschr. 
f, llyg., 18, ISOJ, 33S; flactllua pseudo- 
tuberculosia murium Lehnunn and 
Neumann, Bakt. Diag., 1 Aufl., S, ISOO, 
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362; Bacterium kutscheri Migula, Syst. 
d. Bakt., 2,, 1900, 372; Mycobacterium 
pseudotubcTculosis Chester, Manual De- 
term. Bact., 1901, 355; Corynebacterium 
murium Bergey ct al., Manual, let ed., 
1923, 3S6; Bergey et al., Manual, 2nd ed-, 
1925, 395.) Named for the bacteriolo- 
gist Kutschcr, who first isolated the 
species. 

Rods with pointed ends, staining irreg- 
ularly. Non-motile. Gram-positive. 

Gelatin colonies: Small, white, trans- 
lucent. 

Gelatin stab. No growth on surface. 
"White, filiform growth in stab. No 
liquefaction. 

Agar colonies: Small, thin, yellowish- 
white, translucent, serrate. 

Agar slant; Thin, white, translucent 

Loefller’s blood serum: Abundant 
growth. Not peptonized. 

Broth; Slight turbidity. Crystals of 
ammonium magnesium phosphate arc 
formed. 

Litmus milk Unchanged. 

Potato : No growth. 

Indole not formed. 

Nitrites not produced from nitrates 

Aerobic, facultative. 

Optimum temperature 37®C. 

Source : From cheesy mass in lung of 
mouse. 

11. Corynebacterium murlseptlcum 
V. Ilolrhausen. (Cent. f. Bakt., I Abt., 
Grig., 105, 1927-28, 94.) From Latin 
mus, muris, a mouse; Greek eeplicus, 
putrefying, septic. 

Slender rods: 1.2 to 1.5 microns in 
length, with polar granules. Grow out 
into long filaments. Non-motile. 
Gram-positive. 

Gelatin stab: Feeble growth, with 
fimbriate outgrowth along line of punc- 
ture. 

Egg glycerol broth - Good growth. 

Loefller’s blood scrum : Good growth. 

Broth: Turbid. 

Litmus milk: Acid. No coagulation. 

Potato: Good growth. 


Indole not formed. 

Nitrates not reported. 

Acid from glucose, fructose, galactose, 
maltose, lactose, sucrose, inulin and 
mannitol. Arabinose and isodulcitol are 
not attacked. 

Hydrogen sulfide formed. 

Pathogenic for mice. 

Aerobic, facultative. 

Optimum temperature 37'’C. 
Habitat : Septicemia in mice. 


12. Corynebacterium bovls Bergey et 
al. (B. pseudodipktkeria, Bergey, The 
Source and Nature of Bacteria in MilV 
Penn. Dept. Agr. Bull. 125, lOW, 11; 
Bergey ct al,, Manual, 1st ed., 1923, SS3) 
From Latin bos, bovis, ox; of cattle. 

Rods, slender, barred, clubbed, Oi to 
0.7 by 2-5 to 3.0 microns. Non-motile 
Oram-positive. 

Gelatin stab: Slight, gray, flat surfsw 
growth. 

Agar colonics : Circular, gray, aligWy 
raised, radiate, undulate, dry. 

Agar slant: Thin, gray, filiform, dry 
growth. 

Broth: Slight granular sediment. 

Litmus milk: Slowly becoming deeply 


alkaline. 

Potato : No growth. 

Indolo not formed. 

Nitrites not produced from nitrates 

No acid from carbohydrate media. 

Blood serum: Thin, gray, filifo^ 
growth. , 

Causes rancidity in cream. 
lipolytic on tributyrin agar (Black, Jo 
Bact., 4t, 1941, 99). 

Optimum temperature 37 C. 

Source: In fresh milk drawn direct/ 
from the cow's udder. 


OT : Hiss Alice Evans (persomi wO 
ication) states thnt the 
Ihc udder wWch she 
erium lipolyticus (sic) ( 
us var. lipolyticus EvaM, 

Dis.. 18, 1916, 459;Boctcnum o6^^ 
ar. lipolyticus Evans, Jour. • 
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1917, 185; Eraiifl, Jour. Inf. Dis., SS, 1918, 
576; not Bacterium lipolylicum Husa, 
Cent. f. Bakt., II Abt., SO, 1908, 474; 
Alcaltgenes lipolytkus Pacheco, Rcvista 
da Sociedade Paulista de Med. Vet., S, 
1933, 9) was probably a Corynebactertvm 
This is also regarded as probable by 
Steck (Die latente Infcktion der Milch- 
drbse, Hanover, 1930) and by Bcndixen 
(Ztscbr. f. InfektioDskrankh. d llaus- 
tier., 4$, 1933, lOG). Miss Evans also 
indicates that it is probable that the 
organism described by Bergey first in 
1904 (foe. ea‘L) and later in the first 
edition of the Manual os Corynehactertum 
bovis was the same organism. This la 
further confirmed by Black (Jour Bact , 
4t, 19-11, 99). A description of Bacte- 
rium fipofvficuffi Evana will be found in 
the Manual, 5th ed , 1939, 803 

13. Coryoebacterlum equl Magnussen 
(Magnusson, Arch f Ticrbeilk- SO, 
22; Corynebaeicrium pyegenes (e(ju$) 
Meissner and Wetrel, Deutsche Tier- 
arstl. Wchnschr., SI, 1023, 419, Cory/ie- 
baetertum (pyogenes) egui roscum Lulji, 
tWii , 501; Mycobaclertum equt Jensen, 
Proo. Linn. Soc. New So. Wales, SO, 
1934, 33; Coryneiactenum magnusson- 
kollh Plum, Cornell Vet., SO, 1940, 15; 
Corynebacterium puruUnlus HoUinan, 
Jour. Bact., 49, 1945, ICl.) From Latin 
equus, horse. 

Description from Dimock and Ed- 
wards, Kentucky Agri. Exper Stat , 
Bull. 333, 1932; Bruner and Edwards, 
i&id.. Bull. 414, 1941; Merchant, Jour 
Bact., 30, 1935, 95; and Brool^ and 
Ilucker, Jour. Bad., 48, 1944, 309. 

Bods variable according to medium 
Coceoid and ellipsoidal cells to rather 
Jong curved and sometimes clubbed 
forms. The latter arc cspcci-ally opt to 
occur in liquid media. Non-motile 

Cram-positive 

Gelatin stab : Good growth. No lique- 
faction. 

Agar colonies: Usually moist, smooth 
and glistening, tan to yellow (Brooks 


and Huckcr, foe. cil., p. 300) or pink to 
red chromogenesis (Merchant, too. cit., 

p. 107). 

Agar slant ; Moist heavy growth which 
may run down the slant (Dimock and 
Edwards, loe. eit , p. 322). 

Broth: Turbid with no pellicle and 
little sediment (Dimock and Edwards, 
loe. eit., p 322). Pellicle and final pH 
alkaline (Brooks and Hucker, loc. eit., 
p 309). Branched cells occur in 6 to S 
hour cultures in broth. 

Loefiler's blood serum; Good growth 
with tan to yellow ebromdgenesis No 
liquefaetton. 

Coagulated egg yolk: Vigorous salmon- 
pink growth Dryer than on agar, re- 
sembling wrinkled growth of tubercle 
bacillus after tao weeks. 

Litmus milk: No change to slightly 
alkaline. 

Potato' Abundant growth, usually tan, 
yellow or pink 

Indole not formed 

Hydrogen sul&de produced on appro- 
priate media. 

Nitrites produced from nitrates No 
ammonia produced. 

No acid from carbohydrate media 
However, glucose stimulates growth. 

Sodium hippurate: Not hydrolyzed. 

Esculm: Not hydrolyzed. 

No cTotoxin demonstrated in filtrate 
of broth cultures 

No or slight hemolysis of horse blc»d. 

Not pathogenic for laboratory animals. 

Aerobic. 

Temperature relations* Optimum 25* 
to 37®C. Maximum 37* to 45*C Mini- 
mum 7* to 18*0. 

Source Originally isolated from in- 
fectious pneumonia of foals. 

Habitat’ Found in spontaneous pneu- 
monia of foals and other infections in 
Iiorses Also in sninc, cattle and 
buffaloes 

Note: Jensen (loe eit., 33) regards 
four cultures of soil bacteria isolated in 
Australia as identical nith (Ins organism. 
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Because of Uio acid-fast staining of the 
cells, especially when grown in milk for 
3 to 7 days, he places this species in the 
genus Mycobaclcrium, Most cocci re- 
tain the stain completely, while the rods 
take the counterstam. Jensen thinks 
theorganism a widespread soil saprophyte 
which under certain conditions acquires 
pathogenic properties. He points out 
the close relationship of this oignnism to 
Bacterium aurantium-roseum llonig 
(Mcdedcel. Deli Proefstat teMedan,?, 
1912, 223) isolated from fermenting 
tobacco. H(? also regards this species as 
closely related to iVi/cobactenum cocl- 
tacum Gray and Thornton. Red strains 
seem to be much like Bacillus rubroper- 
(inctus Heffcran and J/icrococctis (Sta- 
pAyfococcua) cryt/tromyia Zopf. 

14. Corynebacterlura paurometabo- 
lum Steinhaus (Jour. Bact., it, 1941, 
7C3 and 783.) From Creek pattrus, 
little, metabolcx change or little action. 

Rods : 0.5 to 0 8 by I 0 to 2 5 microns, 
occurring singly, in pairs and in masses 
Metachromatic granules present Kon- 
motilc Gram-positive, 

Gelatin stab. Slow liquefaction at sur- 
face. 

Agar colonies White to gray, entire, 
circuhir, small, dry, somewhat granular. 

Agar slant . Filiform to arborescent, 
thick, granular growth. 

Broth' Abundant granular sediment 
but no turbidity. Pellicle 

Litmus milk: Alkaline 

Potato- Thick, raised, dry, granular, 
profuse, gray to light cream-coJored 
growth 

Indole not produced. 

Slight production of hydrogen sulfide. 

Nitrites not produced from nitrates. 

No action on the following carbohy- 
drates ; Glucose, lactose, sucrose, maltose, 
fructose, mannitol, galactose, arabinose. 


halosc, sorbitol, inulin, dulcitol, glycerol, 
rliamnosD, adoiiitol, mannose, esculm 
and inositol. 

Aerobic. 

Slight alpha hemolysis. 

Non-pathogcnic for guinea pigs. 

A special semi-solid medium, the maia 
nutritive constituents of which were pro- 
teose peptone, rabbit serum, gelatia, 
minced rabbit kidney and carbohydrates, 
was used for the original isolation An 
incubation period of 4 to 7 days at 26’C 
was necessary for the initial isolation. 
Subsequent transfers to ordinary bed- 
infusion agar grew out in 24 to 4S hours 

Source: From media inocuJalcd widi 
the mycetome and ovaries of the bedbug, 
Cimex leciularius h. A very sinnhr 
diphtiicroid strain was isolated from He 
alimentary tract of the bagwonn, Thfu 
doptcrtjz epkemerae/ormis Haw. 

Habitat: Distribution in nature un- 
known. 


•15. CoryncbacterlmnJflSldlos'*®^^®' 
CuIJoch) Jensen. (Apfonobocle’’ wj 
dwsum McCulloch, Phytopath., iS, IS-- 
497; Bacterium tnstdiostm Stapp, ‘ 
Sorouer, Handb. der Pflanrenkr., 
Aufl., I92S, 178; Phytomonas iRW 
Bcrgcy et oL, Manual, 3rd ed , 193 < ^ 
Jensen, Proc. Linnean Soc. of 
Wales, SO, 1934, 41.) From Latin i 
stdiosus, deceitful, dangerous. 

Also see McCulloch, Jour. Agr- «« 


53,1026,502. „ 

Rods: 0.4 to 0.5 by 0.7 to 1.0 ew« 
Capsules present. Non-motde 
positive. 

Gclatm: Slow liquefaction. 

Beef agar colonics: Pale j 

lar, smooth, shining ; edges entire , - 
Blue granules found on the me i 

Milk CoagMatedafter Cto20« 

No digestion. An apricot j 
ment is deposited on the wa 


xylose, de.vtrin, salicin, raffinose, tre- tube. 


* Descriptions of Species nos )5 to 20 inclusive prepared by Professor 


Burkholder, Ithaca, New York. 
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Diseases, 1913,30; Aplanohacter michU 
ganense Erw. Smith, Bacteria in Rel. to 
Plant Dis., S, 1914, 161; Pkytomonas 
michiganensis Bergey et al., Manual, 
1st ed., 1923, 191; Jensen, Proe. Linnean 
Soc. of New So. Wales, S9, 1934, 47; 
Erwinia michiganeae, incorrectly at- 
tributed to Bergey by Jensen, loc. eit., 
47.) Latinized, of Michigan, where the 
disease produced by this pathogen was 
first reported. 

Description from Bryan, Jour. Agr. 
Res., 4/, 1930, 823. 

Rods: 0.6 to 0 7 by 0.7 to 1.2 microns. 
Non-motile. Capsules. Gram-positive. 
Characteristic angular growth with 
branching and club-shaped cells (Jensen, 
loC‘ cii.)- 

Beef agar colonics - Growth slow, mus- 
tard yellow, smooth, glistening, bu- 
tyrous. 

Chromogenesia . Develops yellowish- 
brown, light ochre-yellow to sepia brown 
colors on suitable media (Jensen, loc 
cil.)- 

Gelatin dlow iKjucfactiou 

Broth Turbidity slow and moderate. 

Milk. Slow coagulation. No pep- 
tonization. 

Nitrites not produced from nitrates. 

Utilizes peptone, but not ammonia, 
nitrite, nitrate, tyrosine, asparagine or 
glutamic acid (Musbin, Austral. Jour. 
Exp. Biol and Med., i6, 1938, 326). 

Indole not produced 

No HjS produced. 

Acid from glucose, sucrose, galactose, 
fructose, maltose, and slight acid from 
lactose, glycerol and mannitol. 

Starch: Very weak diastatic action. 

No growth in 3 per cent s.alt 

Optimum temperature 25® to 27®C 
Maximum, 33*C Minimum, 1®C 

Aerobic. 

Source: From the bacterial canker of 
tomato. 

Habitat: Pathogenic on tomato 

17a. Corynebacierium michiganense 
var. sapjophyticum Jensen {few. cit., 48). 
Grows more rapidly and with more moist 


■growth, has a higher temperature man- 
mum and stronger proteolytic actint; 
than the pathogenic strains. From grass 
soil in Australia. 


18. Corynebacterlum rathayl (£rir. 
Smith) Dowson. (Aplanobacler tt 
thayi Erw. Smith, Science, S8, 1913,026, 
and Bact. in Rel. to Plant Bis., J, 1911, 
155; Pkyiomonaa ratkayi Bergey et al, 
Manual, Ist ed., 1923, 192; Baclemm 
ratkayi Stevens, Fungus Dis. of Plants, 
1925, 21 ; Dowson, Brit. Myc. Soc. Trans, 
1942, 313.) Named for E.Eathay, lie 
Austrian plant pathologist who first iso- 
lated the species. 

Rods : 0.6 to 0.75 by 0.75 to 1.5 microns 
Non-motile. Not acid-fast. Capsules 
Gram-positive. 

Gelatin: Slow liquefaction after 7 
weeks. 

Agar colonies: Small, yellow, 
growing. 

Milk: Growth slow. Yellow rug 

Litmus milk: Alkaline and reduced- 

Nitrites are produced from nitrateJ 

Potato plugs: Good, yellow, viscid 
growth. ‘ 

Acid but no gas from glucose, suci«e 
and lactose. 

Cohn's solution : No growth. 

Heavy inoculum necessary io . 

Source: Isolated from slimy hwds 
Dactyhs glomerata by E. Rathay ‘ 
Austria. . ,. m. 

Habitat : Pathogenic on DaclyUt f 
meraia. i-,i. 

Note: Badllui mvcilagimm 
erias Aujcs.ky, Botanlkai 

H,(ForeiBaSupl.41),1014,SS;ft«* 
monat mucilaginosus loeUna 
Schodis Ed FIofe HEO^ricE 
IV, No. 301, Sect. Bot. Mus. Mt- n 
BudEpcEt, 1315. The dc, cr.pt OE^ 
bECterium is possibly thst o , , (b. 

phyto, Pieiidommas porescc^ . 

description of the discMc .s thEt « 

by CoTynehaclerivm that 

men in schedis is a bea 
appears to be infected with Cory^^ 
Urium ratkayi. 
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19. Corynebacterium agropyrl (O’Cara) 
comb. noo. (ApJanobacUr Qjrepyri 
O'Gara, Phj topath., 6, 1916, 313; Phyto- 
monaj ayropyri Bergey et al., Manual, 1st 
C(J., 1923, 190; Bactenum ayropyri Stapp, 
in Somucr, Handbuch d. Pllanzcnkrank- 
heitcn, 5 Aufl., S, 1923, 37.) From Greek 
oproj.ficldandpuroj, wheatjM L Agro- 
pi/ron, wheat grass. 

Hods ; 0.4 to 0 6 by 0 C to 1 .1 mierona 
Capsules. Non-motile. Gram-varwble 
Gelatin; No liquefaction 
Nutrient agar slant: Meager, jellow, 
very viscid growth. 

Broth: Light clouding with yellow pre- 
cipitate. 

Milk: Little changed Yellow sedi- 
ment formed. 

Nitrites arc produced from nitrates 
Acid but no gaa from glucose, lactose, 
sucrose and glycerol. 

Starch: Hydrolysis feeble 
Optimum temperature 25* to 23*C 
This spccici is very similar to and may 
bo identical vilh Corynebaelermm rotAayi 
DowBon. 

Source: From slimy heads of wheat 
grass. 

Ifalital: Found on wheal grass, Agro- 
pyron tmUkii. 

20. Coryoebseterium fsselans (Ti) 
ford) Dowson. {Phytomonn^ /a*rion» 
Tilford, cull Bept. Ohio Agr L’rp Su 
Bull. Wl, 1930, 39; Jour. .\gr Bes . 
1930, 303; Unmamed pathogen, I^rey. 
Ann. AppI Biol., tS, 1936, 3RS, IJuwjwn. 
Brit. Myc. Soc. Tran-s , SS, I9t2. 313 ' 
From Latin /aKio.producinga f.asciali<»n 
Bods : 0^ to 0 9 by 1 Ji to 4 0 microns 
Non motile. Gram-positive 
Gelatin - No liquefaction 
l\jtalo gluforo agar polonies Ught 
cream-exjlorcd cilonles appear after 7* 
hours Functifonn, circulir, liter esd- 
rnium 3 ellow to d'y p chrome 
Nutrient agar slant - After one week 
stroaV (« riiforni, fiat, dull to tlirtening, 
••i>olh, opaque, crenm-p<A'>rr>}, and 

Vutyrooj 


Broth: Slightly turbid Fragile pcl- 
helc witU distinct nnv. 

Milk: Utmus becomes blue Other 
changes slight. 

Nitriles arc produced from nitrates 
Indole not formed. 

Hydrogen sulfide is produced. 

Acid but no gas from glucose, gnbetose, 
fructose, mannose, arabinosc, xy lose, mal- 
tose, sucrose, glycerol, mannitol and dex- 
trin No acid from rhamnosc, lactose, 
ratDnoscand inulin. 

Starch not hydrolyred 
Grona in 5 per cent salt 
Optimum temperature 25* to 2S*C 
Aerobic 

Source: Described from 15 single cell 
isolates from fasciated gronths on sweet 
peas. 

HabiL-it . I’athogcnic on sweet pei, 
ebrysanthemum, geranium, petunia, to- 
bacco, etc 

21 Corynebacterlum belrolum (Ifim- 
merman) Kisikalt and Bcrcnd (ffoeiL 
lut helnlvi Zimmerm.-inn, BakI umercr 
Tnnk- u. Nultwrlsser, niemnil*. /, H90, 
52 , Boetmum hrlttihm l.ehn»ann and 
Neum.-irin. Balt Di.ag , I Aufl , t, 1S90, 
251, Ki'sLallaml Berend, Cent f Bait, 
f Abt . Ong , St, 19IS, 410, /Van-boe- 
fertunhflrohm Bergry clal .Mjtiaal.lsi 
ed . 1923. 114 ) From I^tin htlrut, of a 
light My eolnr 

Original cjrseription tupplemftited 
from Jcn»en, Froc Linn fVte New fyj. 
Wales. 69, 1931, 37 

Hods 0.5 by 1 0 mirron, occurring *in- 
(jly Fliow angular arrargriaent due to 
snapping dnision Variable in rj'>r- 
pbology. Non-motile Crarn-po«5liie 
GeUtin eoloniei Sin-all, circular, jel- 
IowkIi gny IJquefaeiwn 
Grhtin stab: S'lght deielopment alirg 
the slab N.iplform liquefarlfon 
Agar cobmin* Circular, paV sclliw, 
S-nmth. etighlly n-’ni r t. 

Agir tlont- Fal'* ycILw, plu'n^e |o 
spreading. »r./T5*t, uadulalr. 

Milk agv: Growth fair to very abun- 
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dant, white to pale yellow. Some strains 
form a pink pigment. Proteolytic 2ones 
clear and broad after 4 days. 

Asparagine agar : Scant to good growth, 
smooth, glistening, white and creams 
colored to lemon-ycllowor even dull pink. 

Broth : Turbid, with gray ring and j’cl- 
lowish sediment. After four days the 
sediment contains Jong, curved and 
branching rods. May resemble small 
mycoJia. 

Litmus milk: Slightly acid, with soft 
coagulum, becomingaikaline; peptonized. 
Litmus reduced. 

Potato Pale yellow, moist, plumose 
growth, becoming rough, dull. Slimy 
variants noted in one strain. A mj'ccloid 
variant with dry wrinkled growth n-as 
found in another strain. 

Indole not formed. 

Nitrites not produced from nitrates. 

Acid from glucose, glycerol and manni- 
tol. Usually from arabinosc, sucrose, 
^lactose, fructose. 

Aerobic, facultative. 

Hydrogen sulfide produced on appro- 
priate media 

Optimum temperature 25*C. Usually 
gronsat 37®C. 

Source Originally isolated from water. 

Habitat • A common soil Coryne- 
bacterium.. 

22. Corynebacterlum. firal (hIcBcth 
and Scales) Jensen. {Bacterium fimi 
McBeth and Scales, Bur. of Plant Ind., 
U. S. Dept. Agr., Bull. 2G6, 1913, 30} Cd- 
lulomonas fimt Bergey et al , Manual, 1st 
ed., 1923, 1G6; Bacillus fimi Holland, 
Jour. Bact., B, 1920, 218; Jensen, Proc. 
Linn. Soc New So. Wales, 59, 3934, 48.) 
From Latin ifmus, dung 

Description from Jensen Qoc ciL)who 
studied an authentic strain 

Rods present typical diphtheroid ap- 
pearance with angular arrangement, 0 4 
to 0.5 by 1.2 to 2.5 microns. Many longer, 
xregul.ar, curved, club-shaped and 
branching cells on Sabouraud’s (wbey) 
agar. Non-motile. Gram-negative (Mc- 


Bclb and Scales). Gram-variable like 
some other corynebacteria (Jensen). 

Gelatin colonies : Small, round, becom- 
ing lobatc. Slow liquefaction. 

Gelatin stab ; Granular j’eUdtr groirtfe 
Infundibuliform liquefaction. 

Cellulose agar colonies; Circular, 
raised, smooth, glistening, gray, eclire 

Agar slant ; Smooth, glistening, white to 
letxion-yelloxr growth. 

Glucose and Sabouraud’sagartGrowlb 
less abundant and cream-colored. 

Asparagine agar: Very scant grofllli, 
narrow, thin, glistening, white. 

Broth : Uniform turbidity, soft cream- 
colored to yellow sediment after 3 ffeels 

Litmus milk : Coagulated at 3 reehs at 
37*C. NotntSS^tuSO'G. Faintljarid. 

Potato : Slow cream-colored to 
growth. 

Indole is formed. 

Nitrites arc produced from nitrshJ 

Ammonia is produced in peptone wii 
ttons. 

Diastatic action doubtful. 

Acid from glucose, fructose, arabirose, 
xylose, maltose, lactose, sucrose, 
melezilose, de.\trin, starch, salicm on 
glycerol. None or feebly produced iron 
maunitol and dulcilol. 

Cbuses rapid disintegration of cclluwsc 
(filter paper) in a 0.5 per cent peptoof 
solution. 

Aerobic, facultative. j,* 

Optimum Icmporalure JO o 
and Seales). Setter firoicth at 3! 0 I)b 
at 2S” to 30"C (Jensen). 

Source: Protably isolated from » 
Found in soils of Sontteii ftW®" 
(McBeth, Soil Sci., 1, 1016, «3). 

Bacterium liqaatam McBeth and 
(McBeth and Scales, j.; 

£(. S. Dept. Apr.. Bull. 266, '3, ® ' 

^ T?(ar?ev et d-> . 

arded 

jocly 

itlior* 

the two epecjes by tne 

xraa that Bacterium lignatamprui'^'^ 
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yellow chroniogcncsis more readily 
Tills, liowcvcr, does not appear (o Ime 
occurred any more (rcqucrxtly Ilian look 
place r\it!i the authentic culture of Hae- 
(crium fimi when touted bj Jensen (foe 
cd.). 

23. Corynebacterlum tumescens Jen 
sen. (Jenson, Proc. Linn See Xea So 
Wales, SO, 1031, -15.) Prom 1-aim Inmn- 
cenx, swollen. 

Hods sliow cliaraclcrislic cytomorplio- 
pis in Rlueosc near, Salwuraud’s (\\hc>) 
apir and milk ORar. Cells .alter IS to 21 
hours at SS* to SO^C arc cur\cd, often 
branched, show an angular arrangement 
0.5 to 0 R by 2 5 to 6 0 microns Mter 2 
to 3 days many sphcriwl to club «lvapcd 
cyslites (3 microns in diameter) arise as 
local swellings of the rods St.umng in 
tensely at first, they gmiluall) elunge 
inin large, irregular, poorlj 6laine<l ghost 
cells which show deeply st.ammg Ults 
and granules Irregular le«s swollen 
deeply stained rods and snaall cocci tO I 
to 0 5 tnicfon) which resemble the gran 
ulcs in the c^stilcs are a1«o prc«cnt 
These cocci are living eells Non motile 
(Iram.jiojiiise, 

Cehatin colonies. Small, 0 }i:ifjue, >el 
low . l,ifjucf.jctton alter 3 to 4 wc^Vs 
Milk nirir; Cj stiles dcveloji in nlin'>«i 
pure culture. Thcpcj«imciimrs|j.a\c2io 
i pmail cr>cci attnclicd to tlic wall so tftit 
they h«Dk like liudding yeasts When 
transferred to fresh apir, ejstites either 
fail to grow <ir geriniaate with 2 to 4 slrn* 
dcr germ tut s's whieb regenerate the phIs 
('\ stitrs are proiliiced mopl abumliniU at 
3:*C,isimetimrs n.ilal alUl Ifi* to JS's 
rvilmunud's agar : Cystites nimetimesO 
to ,S mienms in diameter (Irowth m-av 
rream ctilored or earn gmyisU jnnk 
.\»{nragitie agar (Spiwth thin, f-at. 
tTP-\»t, roVitlcrs. 

limth: IVmt uniform turbidity, after 
3 t»3«rekt.n fft wbite to cream ei’lore.| 
•e-bn-.rnl. 

Milk ; Tl.in wl ite rirg an«iir.l siirfiee 
fsifl PngiiSlJofi after I** to jyt ilaj# 
JAirr, »!'/»• d'£e»lvfi PaJr.tlr srivl 


Potato: Slow but eventually good 
growth, restricted, glistening, viecid, 
cream-colored to graiish-orangc. 

Acid from glucose, arabinosc, galactose, 
maltose and glycerol; oceasionally from 
sucrose and irvannitol. 

Nitrites produced from nitrates 
Optitnum reaction jilI 6.2 to Gil. 

Slimy ATirianla proiluccd after 172 day b 
growth in lithium solution 
Source: Tan strains from grass soils and 
one from garden soil in AustralLa. 
Kabit.at Soil 

2t Corynebacterium simplex Jcn.>en. 
(Proc lann.Soc KewSo Wales, JD, 123}, 
43) V'romljilin timplfx, pimple. 

Itods • 0.1 to 0 5 by 3 0 to 5 0 micnuis, 
curved and in parallel bundles No 
branching in older cultures hut tl c 
eells grow shorter, liccoming almopt 
eoeeoid Angular arrangement Non* 
mottle Cram-pr)«itivc. 

Gelatin :Colonicsverysnvall rilifcirm 
growth along stab. Liquefaction after 4 
days 

kspniagine Bgar Pair to good grow ih, 
lieewmifig moi«t and gli'tening No pig. 
inent 

Glucose agar- AbutnLanl growth. 
Spreadirg, pmootb, gbsteniitg, cream- 
coloretl to gray i*h-y ellow . 

Itrotli I'niform turbidity, grayi'h- 
yelkiw, vi*rid pedin ent. 

Milk kellowi^h ring around piirf-re 
No e«wRulalion C'on plcte dige^thin 
after 10 to 12 ilayp IleiclK'n reutnl 
Nitrites pnxluci^d from tiiirair< 

Stareli tv not hv ilndj rnl 
.\ei<I from nien.fo .Mkabie reaction 
tn eitlier augar brolba 
Larellenl grow Ih at 37'(* 

Ite-v^-ntdea Crrjai<*.«cte»i-..n fl't—ir'A. 
fu*a in cultural el-aracler* I ul «!'<« i/'t 
fwtro V'rg f.lar^rntf 

Souree. i'n'm gTMe rod ard red n>d 
from GfiPtb, .\i.'trali3 
Habitat Kil. 

Catytifbtctetlun tlimerlavi-n 
Jrrvn (l'r< Ii*n S"- N'evr Kj 
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Wales, 59, 1934, 42.) From Latin fila- 
menlosus, full of threads. 

I^Rods; Variable in shape. Young cells 
typically curved, vibrio-like, 0.5 to 0.8 by 
2.0 to 7 0 microns, sometimes longer 
and branched. Alwaj's in parallel bun- 
dles. Usually non-motile but a few cells 
exhibit a peculiar oscillatory or rotatorj' 
movement Gram-positive. 

Gelatin: Colonies small, spherical, en- 
tire. Filiform white growth in stab. 
Liquefaction slow starting at end of 7 
days. 

Asparagine agar: Good characteristic 
growth, widely spreading, central part 
convex.smooth.glistening, white, sending 
dendritic projections into the broadmar- 
ginal part. Usually produces Ughtgrccn- 
ish-yellow soluble pigment. 

Glucose agar: Growth less vigorous 
than on asparagine agar, flat, cream- 
colored to grayish-yellow, viscid. 

Sabouraud (whey) agar: SinUlar to glu- 
cose agar. 

Potato* Scant to no growth, flat, glis- 
tening, cream-colored to grayish-yellow, 
surrounded by a white halo. 

Broth ' Faint uniform turbidity. Soft, 
flaky, cream-colored sediment. 

Milk; White to cream-colored surface 
ring and sediment. No coagulation. 
Digestion in 2 to 4 weeks. Neutral to 
faintly acid 

May produce nitrites from nitrates. 

Starch is not hydrolyzed. 

Acid from glycerol and orabinose. 
Strong and rapid alkaline formation in 
other sugar media 

Optimum reaction pH 5.4 to 5.5. 

Excellent growth at 37*C. 

Aerobic. 

Regarded as being much Uke Vibrio 
lingualis Eisenberg and Bacterium race- 
mosum Zettnow. 

Source: From red soil from GrUGth, 
Australia. 

Habitat: Soil. 


Appendix I;* The following fourjpe. 
cies of plant pathogens have aa unusual 
combination of characters in that they are 
reported to be Gram-positive and polar 
flagellate. Cultures of tu-o of the four 
species Iiave been available for study and 
these and other characters have been re- 
checked by several persons. Ccryneiac- 
teriuni f.accuwfactens shows many v, edge- 
shaped cells and' longer cells with a 
slight curve. It is motile nith a single 
pol.ar flagellum and shows Gram-positive 
with commonly used procedures for 
Gram-staining. Cori/nebaclenum poh- 
selliae shows a straighter form of cell hut 
in other characters is like C. ficccum- 
faciens. Prof. W. H. Burkholder and 
Dr. M. P. Starr really feel that these 
organisms are most closely relftled lo 
other more typical corynebaclcna 
They are therefore placed for the present 
in this appendix, although by the cha^ 
actors used in the keys they would 
placed in Pseudomonadaceae. 


1. Corynebacterlum hypertrophic^* 
(Stahel) comb. not>. {PseudomonM hi/- 
perlTophicans Stahel, Phyt. Ztsehr., i 
1933, 445; Phytomonas hyprrlrepMM" 
Magrou, in Hauduroy et ah, 

Bact. Path., Paris, 1937, SC7.) Fro 
Greek hyper-trophe, hypertrophy. 

Rods : 0 6 to 0 8 by 1.2 to 2 8 laictoj* 

Motile with a polar flagellum. B’f® 
staining. Gram-positive. 

Gelatin : No growth. , 

Agar colonies: Slow growing, ci ' 
raised, wet-shining, white. 

Broth plus sucrose; Growth gooo- 
pellicle. 

Milk: No visible change. 

Nitrites not produced from 

Indole not formed. 

No H*S produced. 

Acid but no gas from 
and sucrose. No acid from a 
glycerol. The acids from 


nn/l tnrrfiic 


•Prepared by Prof. Walter H. Burkholder, New York State College of Ag 
Ithaca, New Yqrk, May, 1945. 
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Aerobic. 

Source: From witches’ brooms. 
Habitat: Pathogenic on Eugenia lati- 
folia. 

2. Coryncbacterlum flaccumfaelens 
(Hedges) Dowson. {BactcTium Jlaecum- 
faciens Hedges, Science, S5, 1922, 433, 
Phytopath., Iff, 192G, 20; Phytamonaa 
flaccumfaeiena Bergcy et al., Manual, 
1st ed , 1923, 178; Pseudomonaa Jlae- 
cumfacicna Stevens, Plant Diseases of 
Fungi, 1925, 27; Dowson, Bnt. Myc 
Soc Trans., S5, 1942, 313.) From Latin 
fiaccui, flabby or wilted; /acio, to make; 
producing a wilt. 

Rods : 0 3 to 0.5 by 0 G to 3 microns. 
Motile with a single polar flagellum; 
also non-motilo (Adams and Pugslcy, 
Jour. Dept. Agr. Victoria , S3, 1934, 300) 
Gram-positive. 

Gelatin. Liquefaction feeble. 

Beef agar slants : Rather moderate 
growth, glistening, flat, smooth, viscid 
and yellow. 

Broth: Moderate turbidity in 21 hours 
Pellicle formed. 

Milk* Acid curd and slow pcptonita- 
tion. 

Nitrites not produced from nitrates. 
Indole not formed 
No II, S formed. 

Acid from glucose, lactose, sucrose and 
glycerol. 

Starch not liydrolyrcd. 

Slight growth in 5 per cent salt 
Optimum tompernturo, Sl'C Maxi- 
mum temperature 30* to 40*C. 

Distinctive character : A strict vascular 
parasite of the bean. 

Source: From wilted bean plants from 
South Dakota. 

Habitat - Causes a will of beans and 
related pkants. 

3. Corynebictcrlum polnsettlae Starr 
and Pirone. (PIi) topalh , S3, 19t2, lOSO; 
Ph'jtnr'onai poirufUiae, xlid.) From 
M. I, , oM pcnui PoinjfJlia. 

Hods: Aicrage cells OJ to 0-S by 1.0 
to 3 0 microns. Pleorrorphic with some 
cells RZ microns in length. Granules 


and capsules present. Motile with 1 
(rarely 2) polar or lateral flagellum. 
Gram-positive. 

Gelatin: Liquefaction. 

Loeffler's blood-scrum: Liquefaction. 

Bcef-ettract agar colonics: Round, 
slightly convex, 0.1 to 1.0 mm in di- 
ameter, edges entire, smooth, non-viscid, 
colorless and almost transparent. 

Potato glucose a^r elants: ^^oderatc 
growth, filiform, glistening, non-viscid, 
salmon to flesh color. 

Beef-extract broth : Turbid in 21 hours, 
abundant pale salmon sediment. No 
pellicle 

Milk: Slight acidity but no otbet 
visible change for 2 weeks, then a soft 
curd, reduction of litmus, and complete 
peptonization. 

Indole not produced 

Nitrites not produced from nitrates. 

Hydrogen sulfide not foroied. 

Sodium bippurate not hydrolyzed. 

Asparagine not utilized as carbon- 
nitrogen source. Uric acid not utilized; 
urea not hydrolyzed 

No lipolytic activity. 

Vogcs-ProskaucT test negative. 
Methyl red test negative 

Moderate to abundant acid, but no 
gas, from glucose, fructose, rruinnose, 
galactose, sucrose, maltose, ccllobiose, 
mclibiose, rafTinose, glycerol, erythritol, 
saliciw and amygdalln; weak acid from 
arabinose, xylose, lactose, trehalose, dex- 
trin and ndonitol ; no acid from rhamnosc, 
fucose, inulin, glycogen, mannitol, dulci- 
tol, sorbitol and inositol. 

Starch hydrolyzed. 

No action on cellulose. 

Tellurite reduced. 

Aerobic. 

Growth occurs after 24 hours from I5*C 
to 36*C; after 43 hours from 7*C to 12*C. 
No growth above 36*C or below 7*C at 
the end of a week. 

Source: Fourteen cultures isolstcil 
from diseased Btcma of poin'CtlLa, 
Euphorbia puUhrrrtna 

Habitat : Causes a canker of stems and 
spots on leaves of the poinsettia. 
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4. Corynebacterlum triticl (Ilutchin- 410; Baderium diphlkeriae ni'ium (sit) 

son) comb. nov. {Pseudomonas tntici Chester, Ann. Kept. Del. Col. Agr 

Hutchinson, India Dept, of Agr., Bact. Exp. Sta., 9, 1S07, 75, Migula, Syst li 

Ser., J, 3917, 37-1; Phytomonas Inlici Bnkfc,, S, 1900, 759.) Considered the 

Bergey etal., Manual, 3rd cd., 1930, 248; cause of a diphtheria-like disease of 

Baderium Irdict Elliott, D.acterial Plant birds in Tunis. Motile. Not noTi re 

Pathogens, 1930, 234.) From Latin garded as belonging in Cort/nebaclerim 

cum, wheat; M. L., from the genus (Andre>\ea et al., Diphtheria, London, 

Trilicum. 393). 

Rods-08by2.4to3.2mierons. Motile Bacillus claiaius Kruse and Pasquale 
nith a polar flagellum. Gram-posith’e. (Kruseand PasquaJe, Ztschr.f.Hyg./f, 

Gelatin: No liquefaction. 1894, 50 and C2; not Bacillus claiatus 

Agar colonies Bright yellow becoming Migula, Syst. d. Bakt., 2, 1900, 597.) 

orange, glistening, moist, margins entire. From the heart blood, kidney, etc., dur- 

Agar brownish ing autopsy of a person who died mdi 

Broth- Turbid. Thin pcUicIc. liver abscesses following Egyptian 

Milk- Yellow surface and yellow pre* dysentery. This is a pseudodiptheroid 

ctpitate. Little cliange. (Krusc.inFlhgge, DieJIik-roorganistnen, 

Nitrites produced from nitrates. 3 Aufl., 2, 1S96, 477) but is confused by 

No HjS produced- Eberson (Jour. Inf.'Dis., 22, 1918, 5) 

Acid but no gas from glucose and lac* and Thomson and Thomson (Ann.Pjckrtt 

tose. Thomson Bes. Lab., 2, 1926, C5) 

This species is very similar to and may 
beidentical With Coryncboe/rrit/OTrothfly* • . . 

Dowson. IS94, 299) from bojJea nuix unu i*— 

Source j From slimy heads of wheal in Bacillus clavaius by Migula (Iw. f' 
India. in 1900. ^ . 

Habitat: Pathogenic on wheat, Trili’ Bacillus crassus LipschDt*. i 
evm aestwirn schutr, Bakt. Grundriss uod Atlas « 

Gcschlcchlekrankhciten, Leiprig» i 
•Appendix II: By the uso of names 04; PhcomobacUrium 
or by the descriptions given, authors Wiener klin. Wchnschr., 22, 1 , ' jj' 

have indicated that the following arc 
related to the species placed in Cortjne- 

baetenum Many are incompletely do* . .» < unu 1 “ 

scribed and may be identical with other dant Gram-positive bacillus o ^ 
recognized species ulcus vuItoc acutum It is 

BacjUtts alcaltfaciens Kurth. {Da- species (monoty’py) of Ibe 

ctll«s T3Scud,odijihtherittcus alcalifactens caraobocteriw/n Loi'i (fee. ci 

Kurth, Ztschr. f. Hyg , 28, 189$, 429; mg to LClwi this organism ' 

ibid., 431 ) From p.Ttienfs suspected of lated blood serum and Lip^ s\rpoort« 
having diphtheria f. Bakt.. I Abt.. Orig.. 85, 1^. 5^ 

Bacillus avium Migula (Bacillus de tliat, unlike lactobaciJ i, the 

la diphtheric aviaire, Loir and DueJouv, will grow on protein me ^ thercforf 

Ann. Inst Past , 8, iS94, 599, Bacillus addition of sugar, ideDti* 

diphlheriae avium Kruse, in Fliigge, rtisnotalaclobacillusan i 

Die Mikroorganismen, 2 Aufl , S, 1S96, cal with Doede rlein^g bacillus 

* Prepared by Dr. R P Brooks, New York Stale Experiment Station, g(a1e 

York, September, 193S; further revision by Prof Robert S. Breed, i 
Experiment Station. Geneva, New "Sork, March, 1945 
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by Lehmann {he. cit.) It may belong 
m Corynebaclerium. See Bacillus ta- 
ginae Kruse. 

Bocillus diphlheriae ntujorwm Fliigge 
(Bacillus der diphtheric bclm I^lbe, 
LbfDer, Mitt, a d. kais Gesundheit- 
Bamte, S, 1SS4, 421; Flugge, Die Mikro* 
organismen, 2 Aufl., 18S6, 2G5 ) From a 
disease of calves. 

Bacillus diphtkeroides Klein. (Cent, 
f. Bakt , I Abt , £8, IDOO, 418 ) From 
bovine mastitis. Presumably identical 
with CoryncbaeltTium pyogenes according 
to Eberson (Jour Inf Dis., £5, 1918, 6). 

Bacillus endocarditis griseua Wcichscl- 
baum. (Weichselbaum.BcitrSgez path. 
Anat u. allgem. Path., Jf, 18S7, U9.) 
From a case of endocarditis. A motile 
form Regarded by Kruse (in FlOggc, 
Die Mikrooiganismen, 3 Aufl., £, 1890, 
433 and 479) as a diphtheroid. Because 
of its motility, it is not so regarded by 
Eberson (Jour. Inl. Dis., £3, 1913, 4). 

Bacillus pseudodiphlherilieus aetdum 
ttctens Kurth. (Ztschr. f. Ilyg , £8, 
1803, 431.) From patients suspected of 
having diphtheria. 

Bacillus pseudodipklheriltcus gaso- 
gents Jacobsen. (Ann. Inst. Past., £!, 
1008, 308 ) From feces. Reported to 
be a vigorous gas former. Eberson (Jour 
Inf. Dis , £5, 1918, 9) thinks this was an 
impure culture. 

Bacillus seplalus Geipke. (Geipke, in 
V. Graefe, Arch f . Opthal , 4£, 1896, No 4; 
Bacterium seplalum Geipke, Arb. bakt. 
Inst. Ivarlsruhc, £, Heft 2, 1898, 73 ) 
From acute epidemic catarrh. Presum- 
ably identical nith Corim«6acteriMm 
xerose according to Eberson (Jour. Inf. 
Dis.,£J, 1918, 3). 

Bacillus variaiilis Igrnphae coccinofts 
Nakanishi, (Nakanishi, Cent. f. Bakt., 
I Abt., Orig., £7, 1900, G41 ; Corynethrtx 
bovis Czaplewski, Deutsche mcd. 
Wchnschr , £0, 1000, 723 ) Ftotn calf 
vaccine lymph. The organisms listed 
hero as Corynebacterium lymphae rae- 
cinalis, Coryncbactcrium roccinac and 
nacilliis lariabili* Ijfmpftae racemofis 
arc probably identical. 


Bacillus xerosis rariolac Klein. 
(Rept. Local Gov. Board, London, £0, 
1890, 219, quoted from Thomson and 
Thomson, Ann. Pickett-Thomson Res. 
lab., £, 1926, 121.) From vaccine pus- 
tules. 

Bacterium acnes Migula. (Bacillus 
der Akiie contagiosa des Pferdes, Dieck- 
erhoff, Grawitz, Arch. f. palhol. Anat. u. 
Physiol ,102, 1886, 148; Bocillus prctcilzii 
Trevisan, I generi e le specie delle Bat- 
teriacee, 1SS9, 13; Bacillus acnes-con- 
tagiosae Kruse, in FlO^e, Die Mikro- 
organismen, 3 Aufl., £, 1806, 445; Migula, 
Syst d Bakt , £, 1900, 3S5; Baeterium 
grawtliti Chester, Manual Detcrm Bact., 
1901, IM ) From pus and scabs of pus- 
tules in acne-contngiosa in horses. 

Bacterium candidus Galli-Valerio. 
(Cent. {• Bakt., I Abt , Ong , SC, 1904, 
4C5.) From infected leg, but not con- 
sidered causative. 

Bacterium ceelicolorMliller (Muller, 
Cent, f Bakt., I Abt., Orig., iC, 1008, 
195, Bacillus coeheohr Godfrin, Con- 
tribution 5 I’dtudc des b.act4ries bleues 
et violcltes, Thisc, Nancy, 1934 ) Con- 
taminant on scrum agar plate. 

Bacterium eolumbarum Migula. (Ba- 
cillus d«r diphtheric bci der Taube, 
Lbffler, Mitt s d. kais. Gesund- 
beitsamte, £, 188J, 421, Daeillus diph- 
tAcriae eolumbarum Flugge, Die 
Mikroorganismcn, 2 Aufl., 18SC, 263; 
Bacillus diphlheriae-columbarum Trevi- 
san, I generi c le specie delle Batteriacce, 
I8S9, 13. Baeterium diphlheriae eolum- 
t>arum Chester, Ann Rept. Del Col. 
Agr. Evp Sta , 9, 1807, 84, Migula, Syst 
d Bakt, £, lOCX), 381, not Bacterium 
col«nt6arMm Chester, Manual Detcrm. 
Bact., 1901, 141; Bacterium diphlheriae 
Chester, Man Dotorm Bact , 1901, 141 ; 
not Bacterium diphlheriae Migula, Syst 
d. Bakt., 8, 1900, 490 ) .tssociatcd uith 
diphtheria in pigeons, .tmlrcuos ct al 
(Diphtheria, London, 1923, 393) stale 
that this organism docs not belong in 
Coryntbaclervim. 

Bocterium muria Klein. (Cent, f 
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Bakt., I Abt., Orig., SS, 1002, 488; 
Bacillus muris Mellon, Jour. Bact., 
1917, 305.) Causative agent of hepAtizecl 
lung in white rat. 

Bacterium pseudopeslis murium GalU* 
Valerio. (Cent. f. Bakt., I Abt., Orig., 
G8, 1913, 188.) Causative agent of thy- 
roid infection in rats Gram-negative 

Bacterium rtbherli Migula. (Bacillus 
der Darmdiphtherie des iCaninchens, 
Ribbert, Dcutsch. med. IVochnschr., JS, 
18S7, 141 ; Bacillus dtphtheriac cunieuli 
Kruse, in Flugge, Die Mikroorganismen, 
3 Aufl , 2, 1896, 412; Bacterium dipk- 
theriae cuntcuh Chester, Ann. Kept Del. 
Col Agr- Exp. Sta., l897^ S-f; Migula^ 
Syst. d Bakt , 2, 1900, 3G9; Bacterium 
cunieuli Chester, Man Determ. Bact., 
1901, 141.) Associated with a diphther- 
itic inflammation of the intestines in 
rabbits 

CoccohactUus diphtheroidcs Mantcufcl. 
(Diphtheroid bacilli, Collis, Sheldon and 
Hill, Quart Jour. >icd., Ser. 2, 1, 1932, 
611; KoKkohaetUus diphlkerotdes Ber- 
trand, Med. W’elt, 8, 1934, 150, Manteu- 
fel, Cent, f Bakt , I Abt.. Orig., 138, 
1937, 308 ) From polyarthritis. 

Comma vartabtle Hcurlin. (Heurlin, 
Bakt Untera. d. Keimgelialtes im Geni- 
talkanale d. fiebernden Woebnerinnen. 
Helsingfors, 1910, 145.) From genital 
canal 

Corynebacterium acidum Eberson. 
{Bacillus diphlhcTOidcs brevis Graham- 
Smitb, Jour Hyg., i, 1904, 258, Eberson, 
Jour. Inf. Dis , 2S, 1918, 9.) From 
large abscess in mouth and ear. 

Corynebacterium adamsoni Pr6vot. 
(Bacillus D, Adamson, Jour. Path, and 
Bact ,22, 1919,350 and 392, Pr6vot,Ann. 
Inst. Past., eo, 193S, 304.) From in- 
fected war wounds. 

Corynebacterium album Belenky and 
Popova. (Cent. f. Bakt , I Abt , Orig., 
Its, 1930, 444 ) From normal skin of 
Calves and sniall-pox vaccine. 

Corynebacterium anacrohium Prfvot. 
{Daeillus anaerabiue diphtheroidcs 
Massini, Ztsebr. f. gesammte exper. 


Med., 2, 1913, 81; Pr^vot, Ann. hut. 
Past., 60, 1938, 304.) From a compliwltj 
case of otitis media. 

Corynebacterium annamensis flatidu- 
roy et al. (Gillon, Th^se pour le Dw- 
torat Vetdrinaire, ficole Nattooale Veth- 
inairo de Toulouse, Fraoce, 1330, 
fiauduroy et al., Diet. d. Bact. Pith, 
Paris, 1937, 145.) Causative agent of s 
toxic abdominal infection of sheep 5a 
Annam, French Indo-China. 

Corynebacterium arihritidts mra 
Fischl, Koech and Kussat. (Zlschr. I 
Hyg., 112, 1931, 421; Corynebaetemn 
arlhritidis-muris Hauduroy et al.,D)Ct. 
d. Bact. Path., 1937, 147.) Cauuhw 
agent of infected ankle joint in idiitt 


mouse. 

Corynebacterium aseitis Eberson. 
(Jour. Inf. Dis., 2S, 1918, 16) From 
ascitic fluid. 

Corynebacterium aurantiaeum Ebersea 
(Jour. Inf. Dis , 23, 1918, 14.) Oratge. 
red growth. From lymph nodw, 
culture from gland in Hoflgkin’s diseast 
but not specific for the disease* 
Corynebacterium auria 
Smith) Eberson.(Bflrillw»««'-«Sf^' 

Smith, Jour. Hyg*, 4, 1904, •' 
Jour. Inf. Dis., 25, 1918. 8.) » 

formed. From pus of eate of 
fever patients. ^ ^ .i) 

Corynebacterium avUum (tgE 
Pr6vot. {Bactcroidea avidus 

Jour Eucl..S0.1!>35,2E5-,Prf^;, 
lust. Past., 60. I93S, SW.) J 

in Eome media. From tiic ^ nj. 

lino. Pederson (Jour* ’ ' ^(es 

478) secured a culture of thi 
from Eggerth, and fo^d 
mented glucose with Ihe P . 
higher faUy (presumably butynO 
and lactic arid. The 
probably be placed m 
Barker. ,, Glaser- 

Corynebacterium pound 

(Jour. Exp. Mod., 

in the fat body of tbo Gci^ 

(Blattella gemantea). joj 
pfete desrripffon see Maouai, 
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CorynehacteTium brttneum Kisskalt and 
Berend. {Baderium brvneiim y ar~ 
borescens, quoted from ICisskalt and 
Berend, Cent. f. Bakt , I Abt , Orig , 
81, 1918, 446; Kisskalt and Berend, idem ) 
Source not given. 

CoTynebaclerium ccrcbrahs Kbeisoo 
(Jour. Inf. Dis , S5, 1918, 17.) From 
the brain in a case of meningitis 
Corynebaderium eerumims (Graham- 
Smith) Eberson. (Bacillus ceruminis 
Graham-Smith, Jour. Hyg , 4> 1904, 258; 
Eberson, Jour. Inf. Dis., SS, 1918, 8.) 
Indole is not formed. From normal and 
scarlet fever-infected ears. 

Corynebaderium commune Martin 
(Compt. rend. Soc. Biol., Paris, 81, 1918, 
991 and 09S ) From the pharynx 
Corynebaderium eremoidea (Lehmann 
and Neumann) Jensen. (Boclertum ere- 
moidea Lehmann and Neumann, B.\kt. 
Diag., 1 Aufl., 8, 1896, 253: Jensen, 

Linn. Soc. Now So. Wales, 89, 1934, 40 ) 
From tapivater, Wurzburg. Lehmann 
and Neumann recognize this species as a 
Corynebaderium in the seventh edition 
of their determinative bacteriology 
(Bakt. Ding., 7 Aufl., i, 1927 , 710) but 
do not use the binomial Corynebadertum 
eremoidea except in the index, page 848. 
Jensen has rcisolated this organism from 
soil in Australia. Baderium eoeetforme 
Migula (Kultur No 2, Severin, Cent. f. 
Bakt., II Abt., 1, 1895, ICO; Migula, 
Syst. d. Bakt., g, 1900, 439) from manure 
IS regarded by Jensen (loc. eit ) as 
closely related to this species. 

Corj/ncboelcrtum eucvU (Graham- 
Smith) Bergey et al (Bacillus eueult 
Graham-Smith, Jour, of Hyg , 4, lOfM, 
315; Bergey ct al.. Manual, Isl ed , 1923, 
3S7 ) From the throat of a cuckoo For 
a more complete description sec Manml, 
5th cd., 1939, 802. 

Corynebaderium euniculi Ilauduroy 
ct al. (BaetUua pyogenes cumeult Com- 
inotti, Clinic.a Vetonnaria, 44i 1921, 45, 
Ilauduroy ct al., Diet. d. Bact. Path , 
1937, 147). Reported as Gram-Triable 
by Cominotli, as Grom-ncgalivc by 


Hauduroy ct al. Causative agent of 
suppurative infection of rabbit. 

Ccrytubaderium cuUa Ilauduroy et 
al. (Bacillus cutis communis Nicolle, 
quoted from Costa, Troisser and Dau- 
vaugne, Compt. rend. Soc. Biol., Pans, 
81, 1018, 1003; Bacillus cutis Costa, 
Troisser and Dauvaugne, ibid , 1004 ; 
Bacterium cults commune Nicolle, quoted 
from Debrd and Letullc, La Presse Mdd., 
£7, 1919, 515; Ilauduroy et al.. Diet., d. 
Bact. Path., 1937, 148) From normal 
skin and nasal pass.ages. 

Coryncbacterium delicatum Eberson. 
(Jour. Inf Dis., £8, 1918, 10.) From 
ascitic fluid. Also from blood. 

Corynebaderium dermophtlum (Rohde) 
Andrenes et al. (Bacillus dermophtlus 
Rohde, Munch, mod. Wchnschr., 88, 
1921, 234; Andrewes, Bulloch, Douglas, 
Dreycr, Fildcs, Lcdingliam and Wolf, 
Diphtheria, London, II. M. Stationery 
Oflicc, 1923, 391 ) From the skin 
Corynebadertum diphtheroides Prdvot. 
(BaciUo diphtheroids, Jungano, Compt. 
rend Soc Biol., Pans. 81, 1909, 112; 
Prdixit, Ann Inst. Past , 80, 1933, 304 ) 
Forms gas in some media. From the 
intestines of nhite nats. 

Corynebaderium cpidemidie Eberson. 
(Jour. Inf Dis , gS, 1918, 17.) From 
skin and pus pockets. Resembles Cory- 
ncbacterium suppuratum Eberson 
Corynebaderium Jlocculena Eberson. 
(Jour Inf Dis , gS, 1918, 17.) From a 
case of appendicitis. 

Coryncbacfcriim gallinarum Bergey 
ct al (liacillua diphtheroides galli- 
narum Graluam-Smith, Jour of Ilyg , 4, 
1901, 3U, Bergey el nl , Manual, 1st ed., 
1923,387 ) From the throatsof chickens 
For a more complete description see 
Manual. 5th cd., 1939, S02. 

Corynebadertum glandulae Eberson. 
(Jour. Inf. Dis , gS, 1918, 14.) From 
lymph glands in Hodgkin’s disease but 
not specific for the disease 
Corynebaderium granulomaiis tnaligni 
de Negri and Mieremet. (Cent f. B.akt , 
I Abt., Orig., 1913, 292 ) Causative 
agent of human malignant granuloma. 
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CoTynehacierium granulosum Prfivot. 
(Bacille granuleux, Jungano, Compt. 
rend. Soc. Biol., Paris, 66^ 1909, 123; 
Prdvot, Ann. Inst. Past., 60, 1938, 301.) 
From the intestines of white rats. 

Corynchactcrium hcfalodysiTophicom 
(Kuczinski) Pr^vot. (Bacillus hepato- 
dystrophicans Kuczinski, Der Erreger 
des Gelbfiebers-Wesen und Wirkung, 
Monographic, 1929, Berlin; Pr4vot, Ann. 
Inst. Past., 60, 1938, 304.) Manteufel 
(Cent. f. Bakt., I Abt., Orig., 1S8, 1937, 
309) regards this species as identical with 
Bacillus renale (cuniculi) Manteufel and 
Herzberg. Common in the organs of 
monkeys infected with yellow fever virus. 

Corynebacterium hodgktnii Bunting and 
Yates. (Bunting and Yates, Arch. In- 
ternal Med , 1$, 1913,230; Johns Hopkins 
Hosp. Bull., S5, 1914, 173; Bacillus 
hodgktni Mellon, Jour. Bact., S, 1917, 
271; Fvsiformis hodgkini Holland, Jour. 
Bact., S, 1920, 223 ) From lymph glands 
in Hodgkin’s disease. Not pathogenic. 
Thought by Fox (Jour. Med. Res., SS, 
1915, 300) and Eberson (Jour. Inf. Dis , 
23, 1918, 11) not to represent a definite 
species Eberson recognized four separ- 
ate species isolated from human lymph 
glands, three being from glands in Hodg- 
kin’s disease (Corynebaclerium aurantiO’ 
cum, C. pscudodipktkertae, C. glandulae 
and C lymphophilum) 

CoTynebacterxum liquefaciens Prdvot. 
(Bacillus parfws Itqucfactcns Jungano, 
Compt rend Soc. Biol , Paris, 65, 1908, 
618; Pr4vot, Ann. Inst. Past , 60, 1938, 
304, not Corynebacterium liquefaciens 
Andrewes et al., Diphtheria, London, 
1923, 408; not Corynebacterium lique- 
faciens Jensen, Proe. Linn. Soc New So. 
Wales, 59, 1934, 49.) From human in- 
testine 

Corynebacterium liquefaciens Andrewes 
et al {Bacillus diphtheroides liquefa- 
ciens Graham-Smith, Jour Hyg., 4, 1904, 
25S, Bacillus liquefaciens Mellon, Jour. 
Bact , S, 1917, 290; Andrewes, Bulloch, 
Douglas, Dreyer, Fildes, Ledingham, 
and Wolf, Diphtheria, London, 1923, 
408.) Frommouthofapatient. Motile. 


Corynebaclerium lymphae lacciMla 
Levy and Fickler. (DeutscL med. 
Wchnschr., 26, 1900, 418; Coryjubacie- 
rium pyogenes Lenandon’sky, Cent. f. 
Bakt., I Abt., Orig., 56, 1904,473.) From 
animal lymph. 

Corynebacterium lymphophilum (Tor- 
rey) Eberson. (Bact’/fus lymphophilut 
Torrey, Jour. Med. Res., 54, 1916, 79; 
Eberson, Jour. Inf. Dis., 2S, 1918,23) 
Anaerobic. From lymph glands in Hodg- 
kin's disease, but not specific for ttfi 


disease. 

Corynebaclerium maculalum (Graham- 
Smith) Ford. {Bacillus macuktus 
Graham-Smith, Jour. 4i 19W, 255; 
Ford, Textb. Bact., 1927, 277.) From 
throat. Regarded as a Corynebaelcnun 
by Eberson (Jour. Inf. Dis., £5, 1918, 7). 

Corynebacterium metritis Ilauduroy et 
al. (Souckin, Sovetskaia Veter., No 1|. 
1934; Hauduroy et al., Diet. d. wet. 
Path., 1937, J56.) Causative agent oi 
metritis in rabbit. 

Corynebacterium mtUinum 
(Quoted from ICisskalt and Bereiia. 
Cent. f. Bakt., I Abt., Orig., SI, J9‘h 
446). Source not given. . 

Corynebacterium nodosum 
Eberson. (Bacillus nodosvs 
Lustgarten-Mannaberg, ' ® j - 

schrift f. Dermatol, u. Syplul'S- 
914 ; Bacterium nodosum Migula, bys • 
Bakt., 2, 1900, 416; Eberson, j 

Dis., 25, 1918, 4.) Found in the n 
human urethra. rrmnlland 

Corynebacterium nubilum { ,, , 
and Frankland) Jensen. ( 
bilm Frankland and 

f.n,s..e, i8S3.3S0i£«cw‘";”"” , 

Lehmann and Neumann, Ba • ^ 

Aufl., e, 1896, 255; 

bih Ford, Textb. ot Bact., 

Flavobacterium nvbilum, 

cribed to Bcrgcy, ,i.jecse0i 

Soc. New So. Wales, JS, 1931, « • ^ y,,. 

idem,) From waterand soil. 

tity ot this species js 
original description by makt. 
is incomplete. Timmerman 
Bcrer Trink- u. Nutzwasscr, 
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1890, 23) thought he found the same or- 
ganism and described it as Gram-nega- 
tive. Lehmann and Neumann {Bakt. 
Diag , 1 Aufl., £, 1896, 255) who studied 
one of Zimmermann’s cultures reported 
this culture as Gram-positive and tion- 
motile, while the Franklands and Zim- 
mermann speak of an active, circular 
motility of the very slender rods. Leh- 
mann and Neumann later (Bakt. Diag., 
7 Au9., Z, 1927, 710) Hat their BacUrium 
fiuhilum {with other Gram-positive, non- 
motile rods) as a possible Gori/nc5aclc- 
rtiim. Jensen failed to find anything 
that exactly corresponded to any of these 
descriptions but describes a email. 
Gram-positive, poorly-growing, pink to 
red, alow gelatin-liquefying rod which he 
says has little in common with coryne- 
bactena as a new variety Corynebaete- 
riuw nuiilum var. nanwm. Because the 
early cultures developed rhtzoid growths 
in stiff gelatin before liquefaction, Zim- 
mermann originally planned to call this 
species Boetllus nebulosus (loc. cit., 29), 
a name that has been used by later au- 
thors for several different organisms. 
Attention should be called also to Bacif- 
lus eaudatus Wright, an organism which 
Conn found to show occasional motility 
(polar) and named Pteudomoncs cavda- 
dalus This common, slender, gelatin- 
liquefying, Gram-negative, white to yel- 
low chromogenic rod is much like the 
Franklands’ and Zimmermann’s organ- 
ism (see Conn, New York State Exp 
Sm Tech Bull. C7, 1919, 33). 

Coryncbacterium paralylicans (Robert- 
son) Ford {Dactllus pora/ylicans Robert- 
son, Rev. Neurol, and Psychiat , 
Edinburgh, 1, 1903, 470j Ford, Textb. 
of Bact , 1927, 2S1.) From cerebro- 
spinal fluid A diphtheroid Tliought 
at one time to be the caus.-!! agent of 
general paralysis 

Coryncbacterium parvum Prdvot. 
(Corynebacterium parcum tnfeeliosum 
Mayer, Cent. f. Bait , I Abt , Orig., 9S, 
192G, 370; Prdvot, ^^an. de Class, et 
Ddterm. dcs Bactdrics Anadrobics, Mono- 


graphie, Inst. Past., Paris, 19-10, 202.) 
From blood in a post-natal fever. 

Corynebaclcrjum penplanetae Bergey 
et bI. (Corj/nebactcrium periplanetae 
var. americana Glaser, Jour. Exp. Med., 
51, 1930, 59; Bergey ct al., Manual, 4th 
ed., 1934, 550 ) Found in the fat body 
of the American cockroach {Penplaneta 
americana). For a more complete de- 
scription see Manual, 5th cd , 1939, 79S. 

Corynebaelerium plumosum (Fox) 
Ford. (Uyeobaetenum plumosum Fox, 
Cent. f. Bakt , I Abt., Orig., 70, 1913, 
148; Ford, Textb. Bact., 1927, 281.) 
From blood of patient with chronic endo- 
carditis. 

Corynebaelerium pseudodiphtkeriae 
Eberson. (Jour. Inf. Dis., £S, 1918, 14.) 
Ilemogtobinophilic From tonsils. 

Corynebaelerium pultdum Eberson. 
(BactUus diphlheroides ltquefae%ens 
Grabam-Smilh, Jour. Hyg., 4, 1004, 258; 
Eberson, Jour. Inf. Dis., SS, 1918, 16.) 
From mouth Cultures described by 
Graham-Smith liquefied gelatin and were 
sluggishly motile. 

Corynebaelerium pyoyenes bovia (Roux) 
Prdvot (Bacillus pyogenea bovta Roux, 
Cent f Bakt , I Abt., Orig ,54, 1005,541 ; 
Etibortmum pyogenea bovia Prdvot, Ann. 
Inst. Past., CO, 1938, 295; Pr^vot, Man. 
de Class, et Determ, dcs Bact^ncs Ana^r- 
obies, Monographie, Inst. Past , Paris, 
1910, 201.) Common in bovine suppura- 
tions. Said by Roux to be identical w ith 
Baciffus pyogenes boiis Kunnemann. 
Prdvot says it is probably identical with 
the pyogenic Coryncbacterium of Lucet. 
See Corynebaetenum pyogenea Eberson. 

Corynebaelerium renale euniculi* 
Prdvot. (Baclerium renale nnd Bacte- 
rium renale (cuniculi) Mantcufel and 
llcizberg. Cent, f Bakt , I Abt., Orig , 
116, 1930, 2G6; Baci'llue renale and 
Bacillus renale (cunieuli) Mantcufel, 
tbid., 155, 19.37, 306; Prd\ot, Ann. Inst. 
Past., 60, 193S, 304.) Gram-vari.able. 
Forms gas in some media. From rabbit 
kidneys. 

Corynebaelerium ruedigert (Mellon) 
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Ford. (Virulent pseudodiphtheria bacil- 
lus, Hamilton, Jour. Inf. Dia., I, 1904, 
711; Ruedigcr’s bacillus, Mellon, Jour. 
Bact., 2, 1917, 285; Bactllva ruedigeri 
Mellon, ibtd., 290; Ford, Textb. Bact., 
1927, 274.) From throats of fatal cases 
of scarlatina. 

Corynebacleriufn segmentosum Ebcr- 
son. {Bacillus coryzat segmeniosus 
Cautley, Kept Med. Officer of Health, 
Local Govt. Board, liOndon, 1894-4)5, 
455; Bacillus septus Benham, Brit. Med. 
Jour., /, 1900, 1023; Eberson, Jour. Inf. 
Dis., £S, 1918, 17; Bacillus segmentosus 
Holland, Jour. Bact., S, 1920, 220.) 
Rods of variable dimensions, mostly re- 
sembling Coryncbactertum pseudodiph- 
theuticum Lehmann and Neumann, but 
occasionally resembling Corynehacterium 
diphlheriae Lehmann and Neumann. 
Thomson and Thomson (Ann. Pickett* 
Thomson Res. Lab , 2, 1926, 65) do not 
think Cautlcy’s bacillus is rccognirablc. 
From nasal secretions 

Corynebacierium squamosum Belenky 
and Popova (Cent. f. Bakt.,IAbt.,Orig., 
175, 1930, 444.) From normal skin of 
calves and small-pox vaccine. Non- 
hemolytic 

Corynebactenum stf talum (Chester) 
Fberson. {Bacillus strialus fiavus and 
Bacillus strialus albus von Besser, Beitr. 
2 path. Anat. u Path., 5, 1888, 349; Bac- 
tenum strialus Jlavus Chester, Ann. 
Rept. Del. Col. Agr. Exp. Sta , 9, 1897, 
111; Bacterium striatum Chester, Man. 
Determ. Bact., 1901, 171, Bocillus 
flavidus Morse, Jour. Inf. Dis., 11, 1912, 
281 ; Corynebacierium fiavidum Holland, 
Jour. Bact , 5, 1920, 218; Eberson, Jour. 
Inf Dis ,53,1918,5.) Eberson {loc.cit., 
7) stales that Bacillus dipMheroides 
cilreus Graham-Smith (Jour. Hyg., 
1904, 258) corresponds with the yellow 
variety of this species From nasal 
mucus. Resembles Corynehacterium seg- 
tneniosuvn, 

Corynehaclerium sms Hauduroy et al. 
(Le bacille pyogenes suis, Colin and 
Rossi, Revue g6n. de M6d. vet^r., 40, 
1931, 137 ; Hauduroy etal., Diet. d. &ct. 


Path., 1937, 167). Causative agent of 
caseous suppuration of swine. Giani- 
negative. 

Corynebacterium suppuralum Eberson. 
(Jour. Inf. Dis., £3, 1918, 17.) From 
anal pus pocket. Resembles Corynthac- 
ten'um cpidcTTntdis Eberson. 

Corynehaclerium (hermopkilus Zawgli 
(Amer. Jour. Hj'g., /5, 1932, 504.) From 
taw and pasteurized milk. Grows better 
at 65“C than at 37®C. 


Corynehaclerium typhi Topiey and 
Wilson. {Bacillus lypkiexanthtmlici 
Plots, Jour. Amer. Med. Assoc., 6S, I9B, 
1556 ; U Presse M4 d., 45, 1914, 411 ; Ploti, 
Olitsky and Baehr, Jour. Inf. Dis , tl, 
1915, 17 ; not Bacillus iypU cionlliematifl 
Klebs, Proc. Internat. Med. Congjli 
1881, 323; Corynebacierium lypht-em- 
thematici Eberson, Jour, Inf. Dis , W, 
1918, 19; Bacterium typhUzanlhemUci 
Holland, Jour. Bact., B, 1920, 222; Fw' 

formis iyphi‘exQnlhematiei}io\]&ni,t^^^ > 

221; Topiey and Wilson, PHo. of Bact. 
and Immun., 2nd cd., 1936, 349; 
n'um typhi-ezanthematici Prdwt, Am 
I nst. Past., 60, 193S, 295.) From blood 
of typhus fever patients. 

Corynebacterium vlcerogents Bergey 
et al. (Corj/nebacfertuni diphtherias ''^ 
ccroffcncs cutaneum Mrongovius, Ceo • 

Bakt„ I AU., Orig , M, 1®, 5>; 
Bergey et al., Manual, 4th ed., 1934, ' 
From ulcerations of the elan 
Besembles Corynchactcrim epi*r» 
Eberson and C. 

Corynebacierium racemae Oaiii 

(Cent. f. Bakt., I Abt , Orig.. ■ ’ 
405.) From vaccine puslules incaiv, 
Corynebacterium xerosis 
(Crabaro-Smith) Forf (, 

sis canis Graham-Smith, , Jj ) 

1904, 258; Ford, Textb. Bact., ly- > 
From conjunctival sacs of dogs 

Corynethrix hominis, .jcbe 

C. anatis, etc. Czaplewski. ( 
mcd. Wchnschr., te, J900 , 723 ) 
thetical species from the s 
animals indicated. murU"” 

Corynethrix pseudotuberculosi 

Bongert. (Ztschr. f. Hyg., * 
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472.) From a multiple, necrotic, case* 
ous pneumonia of mice inoculated with 
material from equine pneumonia. Re- 
garded by the author as distinct from 
Bacillus pseudoluberculosia murium 
Kutscher. Placed in the genua Coryne- 
Ihrix CzaplewsU (Deutsche med. 
Wchnschr., SB, 1900, 723) 

Lactobacillus meleagrxdia Johnson and 
Pollard, (Diplo-bacillus P|, Johnson and 
Anderson, Jour. Inf. Dia , S8, 1936, 340; 
Johnson and Pollard, Jour Inf. Dis , 
66, 1940, 196.) From heart, hver and 
yolk of moribund turkey poults. Pre- 
sumably a CoTynchaclertum, not a true 
Laclohaeillus. 

Finer sporogenen Pseudo-Diphtherie- 
basillus, De Simoni (Cent. f. Bakt , 
I Abt , Orig , Si, 1898, 294 ) From nasal 
secretion in ozena. Produced spores 
only in milk and on potato Thought by 
Eberson (Jour. Inf. Dis., fJ, 1918, 6) to 
liave been a contaminated culture 

Organism in M. II , De Witt. (Jour 
Inf. Dis., 10, 1912, 40.) A mottle, gas- 
producing diphtheroid isolated from a 
generalized diphtheria-like infection. 

Appendix Ills* The relationships o! 
the following soil organism are not clear, 
but it apparently should be placed either 
m Corynehaeterium or in a related genus 
(e g , MycobaeleTium) On agar it is rod- 
shaped and generally Gram-negative in 
young cultures, but coccoid and Gram- 
positive m old cultures, a conditioi 
noted by Mellon (Jour Bact , f , 1917, 
278) in connection with CoTynehaclertum 
enzymicum Something similar is noted 
by Jensen (Proc. Linn Soc New So 
Wales, 59, 1934, 29-62) in his description 
of Corynehaeterium helvalum Krassil- 
nikov, on the other hand (Cent I Bakt, 
II Abt , 00, 1934, 432), suggests that this 
species really belongs to Mycobacterium, 
and, after seeing a culture furnished him 
by Conn, has become all the more con- 
vinced of this relationship (personal 
correspondence) 


Krassilnikov’a studies indicate that 
there is a group of soil bacteria that grow 
as rods in young cultures with a tendency 
to produce branching forms in liquid 
media and develop coccoid bodies as 
they grow older. The latter then even 
divide and multiply like cocci He con- 
siders that practically all so-called mi- 
crococci found among soil cultures are 
really the older stages of Mycobacterium 
spp. It is very clear that Jensen and 
ICrassilnikov, the two leading students 
of the saprophytic members of this group 
found in soil, do not agree as to what 
constitutes the genus Myeobacierium-, 
their papers appeared almost simultane- 
ously and clearly represent independ- 
ent work. Krassilnikov’s description 
of this genus comes closest to covering 
organisms like the following of any 
of tbe descriptions in the literature, but 
It is quite different from Jensen's idea 
of the genus Id fact, tbe descriptions 
given by the former author seem to be 
more like Jensen's conception of the 
genus Corynebacttrium Jensen, in his 
description, takes into account the rela- 
tive acid-fast staining properties of the 
groups, but Krassilnikov does not men- 
tion cither this property or the Gram 
stain Inasmuch as the acid-fast prop- 
erty is regarded in the present classihca- 
tion as an important characteristic of 
MyciAacUnum, the following species is 
included as an appendi'i. not of that 
genus, but of Corynehaeterium. Tbe re- 
lationships of these pleomorphic soil or- 
ganisms must be regarded as decidedly 
obscure Lochhead (Can Jour Res , 
Sec C, i6, 1938, 156) speaks of a bac- 
terium glohiforme group and Conn (Jour. 
Bad ,4®, 1915,359) has recently reported 
evidence in support of Lochhead’s view- 
point In all probability this group is 
identical in whole or in part with Krassil- 
nikov’s Mycobaclertum of soil, although 
the correctness of his choice of this 
generic name may be questioned 


•Prepared by Prof. II J. Conn, New York State Experiment Station, Geneva, 
New' York, July, 1945. 
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Bacterium globiforme Conn. (Conn, 
N. Y. Agr. E\p. Sta. Tech. Bull. 13S, 
192S and 172, 1930; Cent. f. Bakt., II 
Abt., 75, 1928, 77; AchTornobacter plo&t- 
Jormc Bcrgey et al., Manual, 3rd ed., 
1930, 226.) From Latin, having the form 
of a globe or sphere. 

Short rods. 0.4 to 0.6 by 0.6 to 0 8 mi- 
cron, becoming coccoid in older cultures. 
In certain liquid synthetic media, 
branching forms with Gram-positive 
spherical granules are common. These 
granules have a tendency to be acid-fast. 
Non-motile. Rods usually Gram-nega- 
tive; coccoid forms usually Gram-posi- 
tive. 

Gelatin colonies: Circular, puncUform. 

Gelatin stab: Slow crateriform lique- 
faction. 

Agar colonics* Circular, punctUorm, 
translucent. 


Agar slant; Filiform, fiat, smootii, 
soft, translucent, glistening growth with 
translucent sheen. 

Broth: Slight growth 
Nitrites produced from nitrates ia 
synthetic agar media. 

Glucose, sucrose, mannitol, and kss 
readily lactose and various organic acids 
are utilized as sources of carbon and 
energy when grown in synthetic media 
No visible gas production, and probably 
no acid except carbonic acid 
Nitrogen may be obtained from am 
monium sulfate, asparagine, cystine, 
glycerol, aspartic acid, uric acid, tyro- 
sin, potassium nitrate, urea and peptone 
Aerobic, facultative. 

Optimum temperature 23*C. 

Source Seventy cultures isolated from 
soil. 

Habitat: Widely distributed in soil 


Genus It. Listeria Pirie.* 

{Listerdla Pirie, Fubl. So. African Inst, for Med. Res., S, 1927, 163; not LjWdfii 
Jahn, Ber. d, deutsch. Bot. Ges., S4, 1906, 638; not Listerella Cushman, Contr. Cush* 
man Lab. Foram , Sharon, Mass., 9, 1933, 32; Pirie, Science, 91, 1940, 3S3.) Named 
for Joseph Lister, the English surgeon and bacteriologist. 

Small rods. Gram-positive. Flagellation peritrlchous. Aerobic. Catalase poB»* 
tive. Grow freely on ordinary media. Acid but no gas from glucose and a few a * 
ditional carbohydrates. Pathogenic parasites. Infection characterized by a oiom* 
cytosis. Parasitic on M-arm-blooded animals. 

The type species is Listeria monocytogenes (Murray et al.) Pirie. 


1. Listeria monocytogenes (Murray 
et al.) Pirie {Bacterium monocyto- 
genes Murray, Webb and Swann, Jour. 
Path, and Bact., S9, 1926, 407 ; Listerella 
hepatolytica Pirie, Publ. S. African Inst, 
for Med. Res., S, 1927, 164; Listerella 
monocytogenes Pirie, ibid.f Listerella 
monocytogenes hominis Nyfeldt, Folia 
Haematologica, 47, 1932 ; Corj/ncbacterium 
parvulum Schultz, Terry, Brice and 
Gebhardt, Proc. Soc. Exp Biol. Med., 
SI, 1934, 1021; Pirie, Science, 91, 1640, 
383 ; Bacillos monocytogenes Tobia, Arch, 
ital. med colon., SS, 1942, 219; abst. in 
Cent. f. Bakt., I Abt., Ref., 144, 1043, 
199 ) Derived from the Greek, meaning 
generating monocytes. 


Small rods: 0.4 to 0 5 by D5 
microns, with rounded ends, J 
curved in some culture media Occu 
singly, in V-shaped or parallel F'” 
in short chains. Motile, pwitne o 
(Paterson, Jour. Path, and ’ ’ 

1939, 25) with four flagella at 
temperatures with tendency 
non-motility or single flagellum a ' 

(Griffin, Jour. Bact., 45, 1044, IJ )• 

acid-fast. Gram-positive . 

Gelatin: No liquefaction. Growtn 
confined to the needle track. , 

In 0 25 per cent agar. 8.0 per cent 

tin, 1.0 per cent glucose 

dium, growth along the slab i 

at 37*C, followed by irregularjj^— • 


• Revised by Prof. E. G. D. Murray, McGill Univ., Montreal, P- Q-» 
September, 193S; further revision, January, 1945. 
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granular extensions into the medium; 
grow lb does not spread through the en- 
tire medium. This is charscterislic 
(Seastone, Jour. Exp. Med., Ci, ISW5, 
203). 

Sheep liver extract agar colonies. Cir- 
cular, smooth, slightly tlalfcncd, trans- 
parent by transmitted and mtlk-wbHe 
by reflected bgbt. Macid. 

Sheep liver extract agar slant 0>n- 
fluent, flat, transparent, \isc5d groalb. 

I’cptonc agar: Gronlh is thinner Ilian 
on liver extract agar. 

Blood agar; Improved growth nith 
rone of hemolysis around colonics 
Peptone broth. Surface film nith 
floccuicnt sediment. 

Eitmua milk: Slightly acid, decolor- 
ired No coagulation 
Olyecrol-pfitato: No apparent growth 
Inspissated ox scrum ; Gron s as n ver>' 
(hin, transparent film 
Dofcl’a egg medium: Very thin film 
Indole not formed. 

Hydrogen sulfide not formed 
Sitriiei not pro^luced from nitrates. 
.\cid hut no pi /romg1u«>«e, rhimnoae 
ami p.iiiein pro.mplly, more slowly from 
dextrin, sucrose, soluble sUreh and 
glycerol Add production may l>e '•an- 
nblc And slow from m.tlw*e and ticto«e 
Vo ftcti'in on amhino'e, galar We, xj (<>«e, 
mannitol, dulcitol, inulm and tfv»sit«I. 

All cultures give off a penetrating, 
rather unpfeaMnt acid smell 
\rrobic, fafulLitliT* 

Optimum temperature J7'C Ther 
irjl death point .IS’irtST'C in lOriinotes 
tninail ifi>)eu’iliiiM' Injeeti'm cf fat*. 
t'Mi with culiurrs rrsulifl In a irry 
(narXcil inerea»e in rV’Tixytes rirruUt 
irg in th** M This f« l).e m-xt stfiV- 
irg eM.mcter rJ the orp' i*n and 1» 
rxtil-ilel t-y s!rsj.a* derive^l fr>~i all 
ftiuree* Irfeejr>'i it rlj-ae Jefijr'l hy 
rr<-r>.!if f fi in asriaui onro-s. 

.'^ri’tteal <Kara'‘le'*' Agi’ulinatk'fi 
a-i.| a''*frl»'n rf sgx’jti'ift rraetKii 
**.TW a varj»t( m la decree nt.h d.^e»e-t 
s\r»'''« I it there i« r^i de'''-l(e Jrd-eaWi 
xt »l ttn..r» fr m d.^err-.t Im is cf a’l- 
tnal t.cw'.s are difTerc'-t spe--;r» I'atcr- 


eoa (Jour. Path, and Bad., S7, iflJO, 
•127) concludes from his studies of the 
6agelfar and somatic antigens of 51 
cultures that four types may be recog* 
mred in this species. TIicsc do not 
bear any relation to the host species 
or to the geographical area from n hich 
they were isolated. 

Possibly related to ErjsipirfotAni 
(Barticr, Jour. Path and Bad., 45, 
1039. 11). 

Habitat and source ; Ixsions in organs, 
blood, cerebrospinal fluid of rabbits, 
guinea pigs, sheep, rattle, foxes, hogs, 
fowls, gerbillci and m.xn, in all of which 
natural disease oeeura Many ea.*cs 
h.ax’C proved fatal. The cause of infec- 
tious mononueleo«ii in man (Nyfcldt, 
lor eit.). 

Appendix; Tlic following binomials 
haxe also lieen propovd for speeies in 
this gemii 

/lofUriun Aepoh’s H&lphcra (?>rn. 
Vex -TidsVrifl. !, Ifll, 271.) From 
neen>si« of the In cr of a rabbit Nyfcldt 
(.«kaml Vet -TidsVrift, SO, pvm. ”si) 
gxrdt this ai a synonym of LfienHn 
nonoryfo^nrs Ilowixer, failure to fer- 
ment Iadov, rhamnov, surro«e #aif 
satieia with fermmtatiun of x)Iov, gn-l 
failure to infect guinea pigi and chick- 
ens iodica Ira p^«»i hie ilifTerefter liet»rrn 
the two apeeics 

I.itttrtUa Ai!i»enj fi jur/anens Nakx- 
hama. (Jour Agr CI.em. f^je Japan, 
IC, 1910. Z\’<) rri'fn rctle^l Lenaf 
(/fili/ew*) 

LuUuUo /.u.V'f.Vj h,-ins, 

LxiUffU'i piWi«<jru-n, f.uV'rh’cj J?j 

in-l /.ti.'ev'/j gerhi.Vi famhy (‘■kae I 
Vet ridsknll, 51. l^It, j Tie*.- 
r.ar»e# »re giien l«> ir-lieale ».f 

Eorz-ella r-i-sn--jr..>,vr.nt fn n ran. eat- 
lie. chieler*. ral'sU arl g-f'illei, 
rrsp*‘cti»ely 

tMUtlli esi» G II lAoida'Ian Vrl 

15. K'r. «:> r.j~-s nrrUt 

Urn (J-ur I’*-! . !\ r.V,, LT5- 
ret* rta.li,! d '•■sn.: tu-ie,* tJf* 

la ibis g-nct. 
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Genus III. Erirslpelothrix Rosenhaeh.* 

(Ztschr.f. Hyg., 65, 1009,367.) From Greek erysipelas, a disease; and /finr,hairor 
thread. 

Tlod-sliaped organisms with a tendency to the formation of long filaments. Tic 
filaments may also thicken and show characteristic granules. Non-motile. Gram- 
positive. Microaerophilic. Catalase negative. Grow freely on ordinary media. 
Acid but no gas from glucose and a few additional carbohydrates. Parasitic on mam- 
mals. 

The typo species is Erysipelothrix rhusiopatkiae (Migula) Winslow et al. 


1. Erysipelothrix rhuslopathlae 

(Migula) Winslow ct al. (Bacillus dea 
Schwcincrotlaufs, Loeffier, Arb. a. d. k. 
Gesundheitsamte, 1, 1886, 46; Bacillus 
thutllieri Trcvisan, I generi e le specie 
deile Balteriaccc, 1889, 13, Paslcurelfo 
thutllieri DcToni and Trevisan, in Sac* 
cardo, Syllogc Fungorum, S, 1889, 995; 
Bacillus rhusiopatkiae suis Kitt, Bak* 
terienkunde u. path. Mikroscopie, 1893, 
284; Bacterium erysipelatos suum (sic) 
Migula, in Englcr and Pranti, Die na* 
turl. Pflanzenfam., /, la, 1895, 24; 
Baclerium rhusiopathiac suis Chester, 
Ann. Bept. Del. Col. Agr. Exp Sta., 9, 
1897,98; Bacterium rfiustopatAwc Migula, 
Syst. d. Bakt., S, 1900, 43; Mycohaelerium 
rhusiopatkiae Chester, Man Delcrm. 
Bact., 1001, 352; Erysipelothrix porci 
Rosenbach, Ztschr. f. Hyg , 65, 1909, 
367; Winslow et ah. Jour. Bact , S, 1920, 
198; Bacillus erysipelalos-suis Holland, 
Jour. Bact , S, 1920, 218; Erysipelothrix 
erysipelatos-suis Holland, tfiid. Bacillus 
ruboris suis Neveu-Lemaire, Prdcis Para* 
sitol. Hum., 5th ed , 1921, 24; Nocardta 
thuillien Vuillcmin, Encyclopedic My- 
cologique, Pans, 1931, I2h', Actino- 
myces thuilheri Nannizzi, in Pollacci, 


racemose; situated a little below tie 
surface, growing slowly. 

Gelatin stab: Small, fimbriate colonies 
in the stab, at times definitely arbores- 
cent. No surface growth. No lique- 
faction. 

Agaf slant: Scant growth, translucent, 
moist, homogeneous. 

Broth: Slight turbidity, with scant, 
grayish sediment. 

Litmus milk: May become slightly 


aciu. 

Indole not formed. 

Potato : Usually no growth. 

Blood serum shows scant growth, 

No gas from carBohydrates. Acid 
from glucose, galactose, fructose, lactose 
and more slowly from mannose and cellO' 
biose. No acid from arabinose, zylo^- 
rhamnose, maltose, melibiose, sucrose, 
trehalose, raffinosc, melezitose, dextri , 
starch, inulin, amygdalin, salicin, 
jjycerol, erythritoJ, adonitol, manm- 
Lol, sorbitol, dulcitol or inositol. 

Esculin not hydrolyzed. 

Hydrogen sulfide produced. 

Voges-Proskauer test negative. 

Methyl red test negative. 

bliie-reductiOB tcst negs 


Tratt. Micopat. Umana, 4, t i, molvsls de- 

From Greek rfiusius, reddish; jitftua, a Narrow green zone o e 
disease; red disease. \ velops around deep co oni 

Description taken in part from Ifarl- agar, 
son, Jour. Bact., 55, 1938, 205. \ Catalase negative. serologically 

Slender rods : 0.2 to 0.3 by 0 5 W 1.5 Out of 43 strains s jgW, 

microns, occurring singly and in c^ns. (Watts, Jour. Path, an ’ jjtjgenic 

Non-motile. Gram-positive. \ 355), 38 appeared to c 

Gelatin colonies: Hazy, bluish-grtay, group, and 5 of anot er. 

• Revised by Prof. Robert S. Breecl, New York State Experiment Stati > 

1938 ; further revision, January, 194^. 
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FAMILY IX. ACHROMOBACTERIACEAE BREED. 

(Jour. Bact., SO, 1945, 124.) 

Rods, small to medium in size, cells usually uaihrm in shape. No brancbingoa 
ordinary media, if at all. Gram-negative, rarely Gram-variable. Peritrichouaor non- 
motile. Growth on agar slants non-chromogcnic to grayiah-yellow, brownish-yellow 
or yellow to orange. The pigment does not diffuse through the agar. Characterized 
by lack of power or feeble powers of attacking carbohydrates. May form acid from 
hexoscs but no gas. May or may not reduce nitrates. May or may not liquefy gelatin 
Do not liquefy agar or attack cellulose, and are not phosphorescent. Litmus milk 
may become faintly acid but not sufiicicntly acid to curdle. Usually the reaction 
remains unchanged or becomes alkaline. Generally salt u’ater, fresh T\aterandsoil 
forms and, less commonly, parasites. Some plant pathogens may belong here 

Key to the genera o/ /amity Achromobacterlaceae. 

I. Non-chromogcnic or at most little or no chromogenesis on agar or gebtin media 

A. Litmus milk turned alkaline. No acid from carbohydrates. 

Genus I. Atcaligcned, p. 412. 

B. Litmus milk slightly acid (never curdled), unchanged or alkaline. Arid 

usually produced from hexose sugars. 

Genus IL Ackromobacter, p. 417. 

II. Produces yellow to orange chromogenesis. 

A Litmus milk slightly acid (never curdled) unchanged or alkaline Acid 
usually produced from hexose sugars. 

Genus III. FlavobacUrium, p. 427. 

Genus I. Alcallgenes Casleltani and Ckalmers. * 

(Manual Trap Med., 3rd ed , 1919, 936 ) From M.L., alkali and Latin J'”"' 
produce. 

Pentnehous to monotrichous, or non-motilo rods. Gram-negative to 
variable. Do not produce acid or gas from carbohydrates. May or may 
gelatin and solidified blood scrum. Turn litmus milk alkaline and may or 
peptonize it Do not form acetylmetbylcarbinol. Chromogenesis when i 
grayish-yellow, brownish-yellow or yellow. Generally occur in the intes ' 
of vertebrates or in dairy products. 

The type species is Alcaligenes faecalts Castellani and Chalmers. 

• Revised by Prof H. J. Conn, New York State Experiment Station* 

New York, June, 1938; further revision by Prof. Robert S. Breed, New 
Experiment Station, Geneva, New York, June, 1945. 
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Key to the speeiei of genui Alcaligeoes. 

I. Gelatin not liquefied. 

A. Motile. 

1. Does not produce ropiness in milk. Found in the intestinal tract. 

1. Alcaligcnes faecalis. 

2. Produces ropineas in milk 

2 Alcaligenes viseosiu. 

B. Non-motile. 

1. Found in the intestinal tract 

3 Alcaligenes metalcaligencs. 

II Gelatin liquefied. 

A Motile. 

1. Milk peptonized i blood serum liquefied. 

4 Alcaligenes boolert. 


2 Milk not peptonized , blood 

B. Non-niotile. 

1 Milk peptonized, slimy 


1 Alcaligenes faecalis Caatcllani and 
Chalmers (Bacillus faecalis alealig- 
enes Petruachky, Cent f Bakt , I Al>( , 
19, 1890, 187; DacUrium feealis alcalig- 
enes Chester, Ann Hcpt Del Col Agr 
Evp. Sta., 0, 1897, 73; Baeierium aleoltg- 
enes Lehmann and Neumann, Bakl 
Diag ,2 Aufl , 1890,2(2; Baallut alcalig- 
enes Migula, Syst. d. Bakt.,^, 1900,737, 
Castclbni and Chalmers, Manual Trop 
Med., 1919, 936; Bacillus feealtS'ahaUg’ 
enes Holland, Jour, fiact , S, 1920, 2IS, 
Bacterium fecalis-alcaUgenes Holland, 
i6id ; Vibrio alcaligenes Lehnuinn and 
Neumann, B.akt. Diag., 7 Aufl , 9, 1927, 
613 Bacterium faecale alcaligenes Mo- 
nias, Jour Inf. Dis ,45, 1928,330.) From 
Latin /acr, dregs; M. L , fecal 

Rods 0 5 by 1 0 to 2 0 microns, occur- 
ring singly and in pairs, and occasionally 
m long chains. Motile « ilh pcritrichous 
Ihgolla In some strains, the majority of 
the individual cells show only a single 
(bgcHum This is apt to be in a lateral 
rather Ilian in the polar iwsition Gram' 
negaliv’o 

Gelatin colomoH- Circular, grayish, 
translucent. 


scrum not liquefied. 

5 Alcaligenes recti. 


6. Alcaligenes marshallii. 

Gelatin stab: Gmy surface growth. 
No liquefaction. 

A^r colonies : Transparent n ith opaque 
center, undulate margin. 

Agar slant: ^Vhite, glistening, opalcs* 
cent, undulate margin 

Broth ' Turbid, ivith thin pellicle, and 
viscid sediment. Gives ofT ammonia 

Litmus milk ' Alkaline. 

Potato: Scanty to abundant, yellowish 
to brownish growth. 

Indole not formed. 

Nitrite production from mtratesvan- 
able 

No acid or gas from carbohydrate 
media 

No characteristic odor 

Aerobic, facultative. 

Optimum temperature 37®C 

Source Fcccs, abscesses related to 
intestinal tract, occasioimlly blood 
stream 

Habitat: Intestinal canal Generally 
considered non pathogenic 

la. Alcaligenes faecalis lar radicans 
Rvans (Public Health Rpis., 40, 1931, 
167C) is a gelatin liquefying strain 
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2. Alcallgenes vlscosus (Wcldin and 
Levine) Wcldm. {Bacillus laclis viscosus 
Adametz, Cent f. Bakt-, Q, 1891, 698; 
Bacillus viscQsus laclis Kruse, in PlUgge, 
Die Mikroorganismen, S, 1896, 359; Bac- 
ienum viscosus laclis Chester, Delaware 
Agr. Exp Sta. 9th Ann. Rept., 1897, 89; 
Bacterium lactts viscosutn Iichinann and 
Neumann, Bakt. Diag., 1 Aufl., 2, IS9G, 
198 (Eng. cd , 1901, 196) ; Bacterium sub- 
viscosum Migula, Syst. d Rakt., S, 1900, 
326; Group I, varieties 1, 2, 3, 4 and 5 of 
Harrison, Rev Gfin duLait,5,1905,100; 
Bacleriwn visco-coccoidtum Buchanan 
and Hammer, Iowa Agr, Exp. Slat. Re- 
search Bull. 22. 1915, 260; Bacillus lactis- 
vtscosus Holland, Jour. Dact., S, 1920, 218; 
Bacierium laclis-viscosus Holland, idem; 
Bacterium viscosum Weldin and Levine, 
Abst. Bact , 7, 1923, 16 (not Bacterium 
viscosum Migula, Syst d. Bakt.,2, 1900, 
647) , Lactobacillus viscosus Bergey ct al , 
Manual, lat cd , 1923, 244; AcAramo6aclcr 
viacosum Bcrgcy ct al , Manual, 2nd cd.. 
1925, 160; Weldin, Iowa State College 
Jour, Sci , I, 1927, 186 ) From Latin 
viscosus, viscous. 

Description taken largely from Long 
and Hammer, Iowa State Coll. Jour, of 
Sci , 10, 1936, 202. 

Rods 0 0 to 1 0 by 0 8 to 2.6 microns, 
almost spherical cells frequently found, 
occurring singly, in pairs or short chains. 
Motile (Adametz, Zoc. ctO» non-motUc 
(Long and Hammer, loc. ctl.). Gram- 
negative, rarely Grara-positive Cap- 
sules produced in milk cultures 
Gelatin colonies Small, gray becoming 
yellowish 

Gelatin stab White surface growth 
with villous growth in st.ab. No lique- 
faction. 

Agar colonies . After 3 to 4 days, circu- 
lar, 4 to 6 mm in diameter, white, viscid, 
shining, edge entire. 

Agar slant' Abundant, white, spread- 
ing, viscid, shining 

Broth: Turbid with thin pellicle and 
some sediment Ropiness generally pro- 
duced. 


LitrausmilkiRopinessproduced. Pel- 
Hcie formed. Alkaline. No coagulation 
Potato : Moderately heavy, dirty-wbite, 
spreading, shining growth. 

Indole not formed. 

Nitrites ordinarily not produced or 
produced only in a trace from nitrates 
No HjS produced. 

Slight, if any, acid production from 
carbohydrates. 

Fat is hydrolyzed. 

Methyl red reaction negative 
Voges-Proskauer reaction negative. 
Temperature relations : Growth occurs 
at 10“ and at 20“C. At 37“ and at 40‘C 
growth variable. 

Aerobic 

Source: Originally isolated from siater 
Habitat: Found in water and around 
dairy barns, dairy utensils. Produces 
ropiness in milk. 

I-ong and Hammer (Iowa State Coll 
Jour. Sci., 10, 1936, 264) have described 
a variety of this species {Alcahgenti m- 
cosus var. dissimtUs) which does not 
produce ropiness in milk. 

3. Alcallgenes metalcaligcnes Caste!- 
lani and Chalmers. (Castellani sod 
Chalmers, Man. Trop. Med., 1919i 
Bacterium tnetalcatijencs Weldin and 
Levine, Abst. Bact., 7, 1923, 13; Adn- 
mobaclCT metalcaligenes Bergey et 
Manual, 2nd ed., 1925, 169.) From 
Greek mela, in common w’ith; W- ht 
resembling alcaligcnes. . 

Rods. 0.6 by 1.5 microns, with rounded 
ends, occurring singly and in pairs- 
motile. Gram-negative. 

Gelatin stab: No liquefaction. 

Agar colonies: Circular, raised, snioot , 

amorphous, entire, gray. 

Agar slant: Gray, scanty, filiform, «>o 
toured, viscid. . _ 

Broth : Membranous pellicle with hesv? 
sediment. 

Litmus milk: Alkaline. . 

Potato: Scanty, glistening, smooi , 
sometimes faint pink. *. 

Indole not formed. 



FASriLY ACHROMOBACTERIACEAE 


415 


Nitrite production from nitrates vari- 
able. 

Starch not hydrolyzed- 
Blood serum not liquefied. 

No action on carbohydrates. 

Aerobic, facultative 
Optimum temperature 22®C 
Habitat* Intestinal canal 

4. Alcaligeoes bookerl (Ford) Bcrgey 
et al (Bacillus A of Booker, Trans 
Ninth Internat. Med. Ckingress, 5, J8S7, 
508, Bacillus boolen Ford, Studies from 
the Royal Victoria Hospital, Montreal, I. 
1903, 31; Bergey ct al , Manual, Ist cd , 
1923, 236, Baelertum hookert Levine and 
Soppeland, Eng Erp Sta , Iowa Stale 
College, Bui. 77, 1926, 55 ) Named for 
the bacteriologist who first isolated this 
species 

Rods . 0 5 by 1.5 to 2 0 microns, occur- 
ring singly Motilo with pcritrichous 
flagella. Gram-negative 
Gelatin colonics: Circular, brown, 
variable in size 

Gelatin stab* Slow, saccate liquefac- 
tion, becoming stratiform 
Agar colonics* Thin, transparent, nith 
opaque center and indistinct margin 
Agar slant. Abundant, yellowish toycl- 
lowish-brown 

Broth Turbid, with viscid sediment 
No pellicle. 

Litmus milk: Alkaline. Soft curd 
Litmus reduced Peptonization 
Potato Luxuriant, ycliowish-wliilc, 
moist Medium is darkmetl 
Indole not formed. 

Nitrites not produced from nitrates 
No acid or ga-s from carbohydrate 
media 

Blood scrum Yellow ish-brow ii grow Hi 
Gradual liquefaction 
No cliaractcnstic odor 
Aerobic, hacullatiie. 

Optimum temperature 37'C 
&iurcc : From alvinc discharges of chil- 
dren suffering with cholera infantum 
Habitat: Intestinal canal. 


5. Alcallgenes recti (Ford) Bcrgey et 
al. (Baelertum recti Ford, Studies from 
the Royal Victoria Hospital, Montreal, 
/, 1903,31 ; Bcrgey etal .Itranual, 1st ed., 
1933, 230 ) From Latin rectus, rectum 
Rods* 0 5 by 1 5 to 2 0 microns, occur- 
ring singly, in pairs and in chains. Mo- 
tile W'lth peritnchous flagella Gram- 
negative. 

Gelatin colonies Variable in size and 
shape, circular to oval, brown. 

Gelatin stab: Rapid, saccate liquefac- 
tion. 

Agar colonies* Large, grajish-while, 
with opaque center. Slightly spreading 
Agar sbnt Grayish-white, cchinulate. 
Broth. Turbid No pellicle. 

Litmus milk Alkaline. Nopcptonizs- 

llOD. 

Potato Lu\un.ant, moist, brow*ni8h* 
red. 

Indole not formed 
Nitrites produced from nitrates. 
Noacidorgas from carbohydrat e media. 
Blood scrum Abundant white growth. 
No liquefaction 
No ckaractenstic odor 
Aerobic, facultative. 

Optimum temperature 37*C 
Source Found but once from coccum 
and rectum (Ford). 

Habitat Jntcstin.al canal 

C Alcallgenes mershallU Bcrgey ct al 
(Bacillus U of Jfarshall, Cent f Bakt., 
II Abl , It, 1903, 730, Bacterium lactis 
marehalh Conn, listen and Slocking, .tnn 
RepI Storrs.^gr Exp Station, 1900, 141 , 
Bcrgey ct al , M.snual, Ist cd , 1923, 237 ) 
Named for Prof. C. R Mnrsli.all, the 
Amcncan l«cterioIogiit wlio first isolated 
this e|)erics 

Rods 0 3 by 12 microns, occurring 
singly. Non-motile Cmin-ncpatiic 
Gelatin colonies Gray, granular, ir- 
regular, glistening 

Gelatin stab f*Inw, infiinditiuliform 
li<|Uefaction 

Agar slant rdiforni, gray to cream} - 
white, raised, becoming lemon-jcllow. 
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Broth : Turbid) with gray ring and vis* 
cid sediment. 

Litmus milk: Alkalin6, slimy, pep- 
tonized, strong odor. 

Potato: Luxuriant, lemon-yellow, 

smooth. 

Indole not formed. 

Nitrites not produced from nitrates. 

No acid or gas from carbohydrates. 

Aerobic, facultative. 

Optimum temperature 30®C. 

Habitat: Milk. 

Appendix: The following species lm*e 
also sometimes been regarded as belong- 
ing in the genus Alcaligsnes, or possess 
characters that indicate that they belong 
in this genua. 

AcArojMofiactcr alealiaromalicum (Ber- 
lin) Bergoy ot al. {Daderiurn alcali- 
aromaticum Berlin, Hcv. do Microbiol, et 
Epidemiol., 6, 1927; Bcrgey et al., Man- 
ual, 3rd cd , 1930, 212.) From fcccs. 
See Manual, dth cd . 1939, 599 fora de- 
scription of this species This species is 
much like Alcaltgcncs /aecalis 

Ackromobacter ctjslinovorum Darberand 
Burrows. (Biochem. Jour , 30, 1930, 
599 ) From soil See Manual, 5th cd., 
1939, 516 for a description of this species. 
This species is much like Alcaligenes 
marshallti. 

Ackromobacter liptdts (Anderson) 
Allison, Anderson and Cole. {Bader- 
lum lipidia Anderson, Internat. Assoc. 
Milk Dealers, Proc. 30th Ann. Conven- 
tion, Labors ory Section, October, 1937, 
19; Allison, Anderson and Cole, Jour. 
Bact , SS, 193S, 571.) From rancid 
cream. See Manual, 5th ed., 1934, 521 
for a description of this species This 
species is much like Alcaligenes metal- 
caligenes. 

Alcaligenes albus Bergey et al. {Bac- 
terium. ladis album Conn. Esten, and 
Stocking, Ann. Kept , Storrs Agr. Exp 
Station, 1906, 143; Bcrgey et al., Manu^, 
Ist ed., 1923, 237.) From udder of cow. 
Gram-positive. See Manual, 5th ed., 
1939, 100 for a description of this species. 

Alcaligenes alcalinofoelidus Hauduroy 
et al. (BactUus olcaltno/oelfdus Cas- 


tcllani, Jour. Trop. Med., 1930, 134; 
Hauduroy, Ehringer, Urbain, Guillotand 
Magrou, Dictionnaire des baetdries path- 
ogftnes. Paris, 1937, 29.) From tonsils 
of persons having an offensive breath. 

Alcaligenes ammoniagenes (Cooke and 
Keith) Bcrgey et al. {Bacterium am- 
moniagenes Croke and Keith, Jour. Bact , 
13, 1927, 315; Bcrgey et si , Manual, 3rd 
ed-, 1930, 367.) From feces of infants. 
Gram-positive. Sec Manual, 5th ed, 
1939, 99 for a description of this species. 

Alcaligenes deriieri Corbet. (Oipn- 
ism No. 6, Denier and Veraet, Le Caout- 
chouc, 77, 1920, 10193; Quart. Jour Rub- 
ber Research Inst., Ma!a)'a,£, 1930,152.) 
From the late-x of I/ecea brasthensu 
(p.ara rubber tree). Gmm-positive. 
See Manual, 5th cd., 1939, 99. for » 
description of this species. 

Alcaligenes /aecalis var martense Hac- 
duroy ct al. {Bacillus mariense Klimeakc 
quoted from Besson, Technique Micro- 
blologique, p. 9W t Ihuduroy et aJ., Blri- 
Path. Bact., Paris, 1037, 31.) A hydre- 
gen sulfide producing variety. 

Alcaligenes lenis De AssU. (Boletiifl 
do Inst. Vital Brasil, Niterol, No »> 


1930, 1 .) From human blood stream. 

Alcaligenes slevensae Brown. (Amer 
Museum Novit., No. 251, 1927, 6.) 
From crushed egg masses of the laol 
{Malacosoma amencana). Said la * 
related to Alcaligenes bronchtsephey’ 
Bacillus coed Ford. (Ford, Stu ic^ 
from Royal Victoria Hosp , Montrw , > 
No. 5, 1903, 45.) Found in 
tectum of a single human subject. 
like Alcaligenes booked. 

Bacillus pylori Ford. (Ford, Studic 
from Royal Victoria Hosp , ’ 

No. 5, 1903, 44.) Found m 
stomach. Liquefied gelatin , 

tonized casein but did not liquc i 


111 . 

lavohacteriitm fecale Bergey 
ra&J /eerfe ' 

:t.f.Bakt.,IAbt.,Or!g,M, 

gey ct n! , Moinml, 3rd ed., 1530, 1 

mfccoe. Resembles rlieoBj'" ^ 

I... See Jlawml, 5tb ed., 1339, 

, rtf this species. 
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Genua II. Achromobacter Bergey el al.* 

(Bcrgey et al.. Manual, 1st ed , 1923, 132; Aehromobaclerium Richards, Proc. 
Soc. Agr. Bact. (British), 15th Ann. Conf., 1944, 14.) From Greek acAroma, with- 
out color and baclrum, a staff or rod 

Non -pigment-forming (at most no pigment formed on agar or gelatin) rods. Motile 
with peritrichous flagella or non-motilc. Gram-negative to Gram-variable. Litmus 
milk faintly acid to unchanged or alkaline. Occur in salt to fresh water and in soil. 

The type species is Aehromobacler Itquefoctena (Eisenberg) Bergey et al. 

Key to Ike speezea of genua Achromobacter. 


I. Motile. Fl.agella peritrichous 


A. Gelatin liquefied 

1. Litmus milk unchanged. 

a. Nitrites not produced from nitrates. 

1. Aekromobaeter liquefadens. 
aa. Nitrites are produced from nitrates. 

2. Achromohacier lhalassiui. 

3. Aekromobaeter topkagum. 

2, Litmus milk acid. 

a Nitrites arc produced from nitrates. 

4 Aekromobaeter deUeatulum. 


B. Gelatin not liquefied 

1. hitmua milk unchanged. 

a. Nitrites are produced from nitrates. 

5. Aekromobaeter oquamartnue. 
0. Achromobacter cycloelastee. 


2. Litmus milk slightly acid 

a. Nitrites not produced from nitrates. 

7. Aekromobaeter tuperjieiale. 


II. Non-motile. 


A. Gelatin liquefied 

1. Litmus milk unchanged 

a. Nitrites slowly produced from nitrates 

8 Aekromobaeter atenohalie. 
aa. Nitrites not produced from nitrates. 

9. dcAromo5oc/er twfyn. 

2. Litmus milk alkaline 

a Nitrites arc produced from nitrates 

10 Aekromobaeter ttatiomt. 


B. Gelatin not liquefied. 

1. Litmus milk uncliangcd. 

a. Action on nitrates not recorded 

11 Aekromobaeter eurydtee. 

2. Litmus milk acid, reduced in 5 days. 

a Nitrites are produced from nitrates. 

12 AcAromoiaefer delmarvae. 


• Partiilly rearranged l>cforc his death by Prof D. 11. Bergey, Philadelphia, Penn- 
syU-anLi, Soptember. 1937, further revision by Prof. Robert S. Breed, New York 
State ETperiment Station, Genera, New York, August, 1915. 
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1. Achromobacter liquefaciens (Eiscn- 
borg) Bergey et al. (BacUlua liquefa- 
ciens Eisenberg, Bakt. Diag.,3Aufl.,J891, 
112; not Bacillus liquefaciens Etoycn, 
Jour. d. connaiss. n^^die., 18S9, lOS; not 
Bacillus liquefaciens Lucet, Ann. Inst. 
Past., 7, 1893, 327; not Bacillus lique- 
faciens Migula, Syst. d. Bakt,, S, 1900, 
723; Bacillus sternbergii Migula, Syst. d. 
Bakt., 2, 1900, 72G; Bcrgcy et at.. Manual, 
1st cd., 1923, 133.) From Latin, lique* 
lying. 

Description emended by Bergey et a!. 
(loc. cil.) . This is reported to be a com- 
mon water organism by Luatig (Diag d. 
Bakt. des Wnssers, 1893,80), by Frank- 
land and Frankland (Microorganisms in 
Water, 1894, 461) and by Horrocks (Bact. 
Exam, of Water, 1901, 54). 

Short, rather thick rods, with rounded 
ends, occurring singly. Motil.e, possess- 
ing pentnehous flagella. Gram-nega- 
tive. 

Gelatin colonies : Circular, gray, entire, 
slimy. Liquefaction. In time a putrid 
odor. 

Gelatin stab: Napiform liquefaction. 

Agar slant: Dirty-wbite, spreading 
growth. 

Broth : Turbid. 

Litmus milk: Unchanged. 

Potato : Light yellow streak. 

Indole not formed. 

Nitrites not produced from nitrates. 

Aerobic, facultative 

Optimum temperature 20® to 25®C. 

Habitat : Water. 

2. Achromobacter thalasslus ZoBell 
and Upham. (Bull Senpps Inst, of 
Oceanography, Umv. Calif., 5, 1944, 279.) 
From Greek (halassius, marine, of the 
sea 

Rods : 0 6 to 0.7 by 0 8 to 2.3 microns, 
with some variation in shape, occurring 
singly, in pairsand short chains and many 
cells lying side by side. Motile by means 
of peritrichous flagella. Gram-negativo 
but cell walls tend to retain stain. 

All media except the fresh-water broth, 


litmus milk, and potato were prepared 
Vi ith sea water. 

Gelatin colonies; 1 mm, circular, 
white. 

Gelatin stab: Napiform liquefaction. 
Filiform growth along line of stab. 

Agar colonies: Punctiform, rough, 
translucent, raised. 

Agar slant: Moderate, glistening, 
beaded, watcrj', butyrous growth with 
no pigment. 

Sea-water broth: No pellicle, slight 
turbidity, scanty powdery sediment. 

Fresh-water broth : Fair growth. 

Litmus milk: No visible change. 
Casein not digested. 

Potato; No visible growth. 

Indole not formed. 

Nitrites are produced from nitnitM- 

Does not ferment glucose, lactose, nial- 
tosc, sucrose, .xylose, mannitol, glycerol, 
Or aalicin. 

Starch not hydrolyzed. 

Hydrogen sulfide not formed. 

Ammonia produced from peptone but 
not from urea. 

Fats not hydrolyzed. 

Aerobic, facultative. 

Optimum temperature 20® to 2o*C 

Source; Marine Ixittom deposits. 


3. Achromobacter iophagu® (Gray and 

Thornton) Bergey et al. 
lopkogum Gray and Thornton, Cen 

Bakt,, II Abt., 75, 1928, S9 ; Beiiey el al . 

Manual, 3rd ed., 1930, 2W-) Fi«w 
Greek tns, n poison and phagein, to ea 


devour. 

Rada: 0.8 to 1 . 0 by 1 0 to 5.0 nijcrons- 
>tile by means of peritrichous flags 
am-negative. , 

3clatm colonies : Quickly lique 

jclatin stab: Liquefied. 

Vgar colonies: Circular or amoeboio, 
itish, fiat, raised, smooth, ttans uce > 




. .a - flat. 


undulate. 

Broth : Turbid. 

Litmus milk: Unchanged. 
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Nitrites produced from nitrates 
Starch hydrolyzed. 

Acid from glucose and sucrose. Oc- 
casionally from maltose and glycerol 
Attacks phenol and naphthalene 
Aerobic, facultative 
Optimum temperature 30® to 35*C 
Source: Fifteen cultures from soil 
Habitat: Soil. 

4. Achromobacter dellcatulum (Jor- 
dan) Bergey et al. (Bacifius delteatulua 
Jordan, Report Mass. State Bd of 
Health, 1890, 837, Baclerium deficatufus 
Chester, Ann. Rept. Del. Col Agr Exp 
Sta,, 9, 1897, 82; Bergey et al , Manual, 
Isted ,1923,137.) From I^tindehcatMa, 
soft, delicate; M. L delicatutus, aome- 
■oliat delicate. 

Characters added to Jordan’s descrip- 
tion by Bergey (foe. ct< ) from his private 
notes are indicated. Steinhaus (Jour. 
Bact., ii, 1941,771) apparently found the 
same organism and has added other 
characters. 

Hods* 10 by 2 0 microns, occurring 
singly (Jordan), hlotile, possessing peri- 
trichous flagella. Gram-negative (Ber- 
gey). 

Gelatin colonies. Whitish, homogene- 
ous, nith radiate margin 
Gelatin stab- Infundibuliform lique- 
faction. 

Agar slant: Whitish, glistening. 

Broth: Turbid, with gray pellicle and 
sediment. 

Litmus milk* Acid. Slow reduction 
and peptonization (Steinhaus) 

Potato: Thin, gray streak 
Acid from glucose, sucrose, maltose and 
lactose (slow) (Steinhaus). 

No hydrolysis of starch (Steinhaus). 
No IljS produced (Steinhaus) 

Indole not formed (Bergey). 

Nitrites produced from nitrates. 
Aerobic, facultative. 

Optimunr temperature 30* to SS'C. 
Source; From the effluent of a septic 
tank (Jordan). From water (Bergey) 


Flrom the alimentary tract of an adult 
Colorado potato beetle (Leplinolarsa 
deeemlineala Say) (Steinhaus) . 

Habitat: Presumably nidely distrib- 
uted in nature. 

6 Achromobacter aquamarlnus ZoBell 
and Upham. (Bull. Scripps Inst of 
Ocean(^raphy, Univ. Calif., S, 1944, 264.) 
From Latin agua, wafer, and worinus, 
sca- 

Rods OS by 1.2 to 2 0 microns, with 
rounded ends, occurring singly. Motile 
by means of a few peritrichous flagella. 
Gram-negative. 

All media except the fresh-water broth, 
litmus milk, and potato were prepared 
with sea water 

Gelatin colonies, 2 mm, convex, circu- 
lar, entire, whitish. 

Gelatin stab Poor growth, no lique- 
faction, no pigment. 

Agar colonies: 2 mm, convex, smooth, 
circular 

Agar slant : Moderate, beaded, glisten- 
ing, butyrous growth with no pigment. 

Sea-water broth. Surface ring, mod- 
erate turbidity, heavy viscous sediment. 

Fresh-water broth: Poor growth. 

Litmus milk ■ No visible change. 
Casein not digested 

Potato. No visible growth. 

Indole not formed. 

Nitntes rapidly produced from ni- 
trates. 

Produces acid but no gas from glucose 
and maltose Does not ferment lactose, 
Buctose, mannitol, glycerol, xylose, or 
salicin 

Starch not hydrolysed 

Hydrogen sulfide not formed 

Ammonia produced from peptone but 
sot from urea. 

Fats are hydrolyzed. 

Aerobic, facultative. 

Optimum temperature 20® to 25®C. 

Source: Found insea waterandon sub- 
merged slides. 

Habitat : Sea w-ater. 
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6. Achromobacter cycloclastes (Gray 
and Thornton) Bergey ct al. {Bae~ 
ierium cycloclastca Gray and Thornton, 
Cent. f. Bakt., II Abt., 75, 1928, 89; 
Bergey etal., Manual, 3rd ed., 1930, 212.) 
From Greek cyclua, ring and claatua, 
breaking in pieces. 

Rods: 1.0 to 1.5 by 1.5 to 8.0 microns. 
Motile with 1 to 12 peritrichous flagella. 
Gram-negstive. 

Gelatin colonies: Circular, white, 
raised, smooth, glistening, entire. 

Gelatin stab- No liquefaction. Nail 
head growth. 

Agar colonies: Circular to amoeboid, 
white, flat to convex, smooth, glistening, 
translucent with opaque center, entire. 

Agar slant: Filiform, pale buff, raised, 
smooth, glistening, undulate. 

Broth: Turbid. 

Nitrites produced from nitrates. 

Starch not hydrolyaed. 

Litmus milk unc^nged. 

No acid from carbohydrate media. 

Attacks phenol and naphthalene. 

Aerobic, facultative. 

Optimum temperature 30* to 35*C. 

Source : Three cultures from soil. 

Habitat: Soil. 

7. Achromobacter superficlale (Jor- 
dan) Bergey ct al. (Bacillus super- 
ficialia Jordan, Report Mass. State Bd. 
of Health, 1890, 833; Bacterium super- 
ficialia Chester, Ann. Kept. Del. Col. 
Agr. Exp. Sfa , 9, 1807, {?•! ; Bergey et al , 
Manual, 1st ed,, 1923, 144.) From Latin 
superficialis, lying on the surface. 

Characters added to Jordan’s descrip- 
tion by Bergey (loc. cit.) from his private 
notes are indicated- 

Rods: 1.0 by 2.2 microns, occurring 
singly (Jordan). Motile, possessing peri- 
trichous flagella. Gram-negative (Ber- 
gey)- 

Gelatin colonies - Small, circular, gray, 
translucent 

Gelatin stab: Scanty surface growth. 
Slow liquefaction. 

Agar slant: Limited, gray, filiform. 

Broth : Slightly turbid. 


Litmus milk: No change. Later be- 
coming slightly acid. 

Potato: No growth (Jordan). Limited 
growth (Bergey). Abundant (Stein- 
haus). 

Indole not formed (Bergey). 

Nitrites not produced from nitrates. 

Aerobic, facultative. 

Optimum temperature 25® to 30®C. 

Source; Sewage. Gibbons (Confrib. to 
Canadian Biol, and Fish., 8, No. 22, 1934, 
279) reports this species as occurring in 
the Blime and feces of the cod (Gadus 
callorjos) and dogfish (Squalus acanthias). 
An oi^nism apparently identical with 
this organism has been found by Stein- 
haus (Jour. Bact-, 1944, 771) in the 
intestines of beetle larvae (Urographvs 
faaciata DeG.). 

Habitat; Presumably widely distrib- 
uted in nature. 

8. Achromobacter stsnobalU ZoBell 
and Upham. (Bull. Scripps Inst, of 
Oceanography, Univ. Calif., 5, 1044,257.) 
From Creek slenus, narrow or close, and 
halinua, salty; adapted to a slight change 
of salinity only. 

Rods: 08 to 0.9 by 0.8 to 1.0 micrens, 
occurring singly, in pairs and short 
chains. Non-motile. Capsulated. 
Gram-negative. 

Ail media except the fresh-water broth, 
litmus milk, and potato were prepared 
with sea water. 

Gelatin colonics: 1 mm, nhitisb, circu- 
lar, convex, entire. No pigment. ^ 

Gelatin stab Very slow craterifona 
liquefaction. Napiform in SO days. 

colonics : Small, circular, opales- 
cent, lobate edge, convex with slight y 
raised margin, smooth. 

Agar slant: Moderate, beaded, guS' 
tening, opalescent, beaded growth wit 
BO pigment. , .j.,.. 

Sea-mler broth : Moiisrate turbidity, 
viscid sediment, no pellicle or ring. 

Fresh-water broth: No visible growin 

Litmus milk: No visible clionsc 
Cksein not digested. 

Potato: No visible growth. 
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Indole not produced. 

Nitrites slowly produced from nitrates 

No acid or gas from glucose, lactose, 
maltose, sucrose, mannitol, glycerol, 
xylose, or salicin. 

Starch not hydrolyzed. 

Hydrogen sulfide not produced. 

Ammonia produced from peptone but 
not from urea. 

Fats are not hydrolyzed. 

Aerobic, facultative (poor anaerobic 
growth) 

Optimum temperature 20® to 25“C 

Source. Sea water, marine mud, and 
marine phytoplankton. 

Habitat: Sea water 

9. Achromobacter butyrl Bergey ct 
al (Micrococcus hutyn-aTomaJactens 
Keith, The Technology Quarterly, iO, 
1807, 247; Bacillus butyri aromafactens 
Grimm, Cent. f. Bakt , 11 Abt , S, 1902, 
5S9; Bergey et si, ^lanual, 1st ed , 
1923, 143; Bacterium butynaroma/actens 
Omelianaky, Jour. Bact., 8, 1923, 400 ) 
From Latin butyrum, butter 

Rods : 0 5 to 1 0 micron, nearly spheri- 
cal, occurring singly and in pairs Non- 
mottle. Gram-negative 

Gelatin colonies Wliite, circular, 
smooth, glistening. 

Gelatin stab: White surface growth, 
liquefaction with white sediment 

Agar slant- Abundant, white, glisten- 
ing 

Broth: Turbid, with ring and sedi- 
ment. 

Litmus milk'. Reaction unchanged 
Aromatic odor. 

Potato: Slow and limited, white 
growth. 

Nitrites not produced from nitrates. 

Aerobic, facultative. 

Optimum temperature 25"C. 

Habitat: Milk. 

10 Achromobacter statlonis ZoBell 
and Upham. (Bull. Scripps Inst, of 
Oceanography, Umv. Calif , 5, lOl L 273 ) 
Prom I^tiD slatio, anchorage. 


Ovoid rods: 0.4 by 0 5 to 0 6 microns, 
occurring singly or in chains of two to 
three Non-motile. Gram-positive but 
easily destained. 

All media except the fresh-water broth, 
litmus milk, and potato were prepared 
with sea water. 

Gelatin colonies: Ofi tolmm, circular, 
convex, grayish-white. 

Gelatin stab: Very slow papiform 
liquefaction. 

Agar colonics; 1 to 2 mm, convex, 
lobatc edge, smooth, colorless. 

Agar slant: Moderate, glistening, fili- 
form, butyrous growth with no pigment. 

Sea-water broth - Heavy pellicle, no 
turbidity, granular growth along walls, 
scanty sediment 

Fresh-water broth - Good growth. 

Utmus milk; Becomes alkaline. 
Casein not digested. 

Potato: No visible growth. 

Indole not formed. 

Nitrites rapidly produced from ni- 
trates. 

Produces acid but no gas from glucose. 
Does not ferment lactose, maltose, 
sucrose, maonitol, glycerol, xylose, or 
saliciQ. 

Starch not hydrolyzed. 

Hydrogen sulfide not formed. 

Ammonia produced from peptone but 
not from urea. 

Fats not hydrolyzed. 

Aerobic, facultative. 

Optimum temperature 20* to 25*C. 

Source : Found in film of marine fouling 
orgsmams. 

Habitat : Sea water. 

11. Achromobacter eurydice (Bliitc) 
Bergey ct al. (Baclertum eurydice 
While, U S. Dept, of Agr., Bur. of 
Entomol , Circ. 157, 1912, 3 and U. S. 
Dept. of Agr. Bull. 810, 1920, 15; Bergey 
etal , Manual, 2nd ed., 1925, 170.) From 
Greek Eurydice, the wife of Orpheus. 

Rods: Small, slender, with slightly 
rounded ends, occurring singly and in 
pairs. Non-motilc. Gram-negative 
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Gelatin stab: A bluish-gray grow'th 
occurs along the line of inoculation. 
No liquefaction. 

Glucose agar colonies: Bluish-gray, 
circular, smooth, glistening, entire. 

Broth: Uniform turbidity with viscid 
sediment. 

Litmus milk: Unckingcd. 

Acid from glucose but little or no 
action on other carbohydrate.^. 

Potato; Slight, grayish gron-lh. 

Aerobic, facultative. 

Innocuous when fed to bees. Not 
pathogenic when inoculated subcutane- 
ously in rabbits. 

Source . Occurs as a secondary invader 
in European foulbrood of bees 

Habitat: Unknown. 

12. Achromobflcter delmarvae Smart 
(Smart, Jour. Bact., SS, 1032, 41 and 
Jour. Agr. Research, St, 1035, 363.) 
From Delmarva, coined from Del., Mar 
and Va., the regions in which the species 
was found. 

Short rods. Average size 0.75 by 1.5 
microns, with rounded ends, occurring 
singly, in pairsand in short chains. Non- 
motile. Gram-negative 

Gelatin colonics - Similar to agar 
colonies 

Gelatin stab: Scanty growth. No 
liquefaction 

Beef'infusion agar colonies: Small, cir- 
cular, raised, edges smooth, glistening, 
translucent, bluish-white, amorphous, 
margin entire 

Agar stab - Abundant growth Sur- 
face growth round, smooth, glistening, 
bluish-ahite, raised Filiform growth 
the whole length of stab, but growth 
best at top. 

Agar slant- Abundant filiform growth, 
raised, glistening, smooth, translucent, 
bluish-ahite, no odor; old cultures 
slightly viscid Medium unchanged. 

Nutrient broth: Turbid. Delicate 
white pellicle. Sediment abundant, 
white, slightly stringy. No odor. Color 
of medium unchanged. 


Sterile milk: Slow growth. No 
peptonization. Coagulation in 12 to 
14 days. IMilk turns chocolate bromi 
beginning at top. 

Litmus milk: Acid with reduction of 
litmus in 5 days. Coagulation with 
return of pink color in 12 to 14 days. 
Browning of medium. 

Potato: Abundant growth, grajnsli- 
white, glistening, smooth, raised. Me- 
dium changed from white to smoke-gray. 

Indole not formed. 

Nitrites produced from nitrates in 7 
days at 26®C. 

No H-S produced. 

Ammonia not formed. 

Diastatic action weak. 

Acid but no gas from glucose, lactose, 
glycerol and mannitol. Alkaline reac- 
tion and no gas from sucrose. 

Optimum pH 7 0. 

Temperature relations; Optimum 
26*0. Good growth up to 31 ®C. Very 
slight growth at 37* and at —8*0. 

Facultative anaerobe. 

Source: Isolated from fresh straw- 
berries from Delaware, Maryland and 
Virginia. 

Habitat: Unkno-wn. 

Appendix; Many of the follovriog 
species were described before Gram 
and ll.'igella stains had been perfected 
Hence it is impossible to identify them 
definitely as belonging to Achromcbacle^. 
Comparative study is needed in other 
cases before the remaining species can be 
placed m their proper place in (he genus. 

Achromolacier acidum (Chester) 
Bergey et al. (Species No. 56 of Conn, 
Slorrs Agr Exper. Sta , 7lh Ann Ilept- 
for 1891, 1895, 83; Bacterium aetdm 
Chester, Man. Determ. Bact., 1901, 
146, Bergoy et al., Manual, 1st ed , 19-3i 
151.) From milk. See Manual, 4t 
ed., 1934, 24C for a description of this 
organism , 

Achromobacler agile (Ampola a 
Garino) Bergey et al. (Barillas denilrf 
fieana agilis Ampola and Garino, ten . 
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f. Bakt., II Abt., S, 1S96, 673; Baclertum 
denitnjlcans agiUa Chester, Ann. Kept 
Del Col Agr. Exp Sta , S, 1897, 76, Bac- 
ienum agile II Jensen, Cent, f Bakt , 
II Abt , 4, 1898, -lOS; Bacillus denilrtfi- 
can« Migula, Syst d Bakt., i, 1900, 796, 
not Bacillwi dcnitrificans Chester, Alan 
Determ Bact , 1901, 274, Bacillus ogtlts 
Chester, Man Determ Bact., 1901, 220, 
not Bacillus agilis Tsehistowitsch, Bert 
klin Wchnschr , 1892, 612, Bergey etal , 
Manual, Ist ed , 1923, 138 ) Prom 
cow manure See Manual, 4th cd , 
1934, 219 for a description of this organ- 
ism 

Achromobacter a/6u7n (Cisenberg) Ber- 
gey et al. (Bacillus albus Eisenbcrg, 
Bakt. Diag., 3 Aufl,, 1891, 171 , Baclertum 
albus Chester, Ann Ilept. Del. Cot 
•Vgr. Exp Sta., 9, 1897,76, Bergeyetal, 
Manual, Ist cd., 1923, 141 ) Prom 
uater Gibbons (Contnb. to Canadian 
Biol and Fish , S, No. 22, 1934 , 279) 
reports this species from the slime on 
cod {Oadus callarias). See Manual, 
4th ed , 1931, 222 fora description of this 
organism 

Achromobacler amylotorum (Uulieiit- 
Bchick) Bergey et al (Uro^cUrtum 
amylotorum Bubentscluck, Cent f 
Bakt , II Abt , 64, 1925, ICS. ibtd , 
C8, 1926, IGl; Bergey et al , Manual, 
3rd ed , 1930, 225.) From sewage slime 
See Manual, 5th ed , 1939, 514 for ft de- 
scription of this organism. 

Achromobacter anaerobtum Shimnell. 
(Jour. Inst. Brewing, 46, 1937, 507) 
prom spoiled beer. 

Achromobacler aromafaciens (Chester) 
Bergey et al. (Species Xo 41 of Conn, 
Storrs Agr Exper Stn , 7th Ann Repl 
for 1891, 1895, 57, Baclerttm eonnit 
Migula, Syst d Bakt, f, 1900, 440; 
not Bactenum connii Chester, Man. 
Determ Ikict., 1901, 14G; Baefertvm 
aromafaciens Chester, loc ctl., 118; 
Bergey et al , Manaal, 1st ed , 1923, 
J51 ) From milk sent from Uruguay to 
Chicago World's Fair. Sec Manual, 
5th ed , 19.39, 519 for a dcsertption of this 
organism. 


Achromobacler arcltcum Rusakowa and 
Butkewitsch. (Microbiology (Russian), 
10, 1941, 137; abst. in Cent f. Bakt, 
II Abt , IDS, 1942, 140 ) From sea water 
(Barents Sea). 

Achromobacler eandicans (Frankland 
and Frankland) Bergey et al (Bacillus 
candteans G and P. Frankland, Ztschr 
f Il 3 'g , 8, 18S9, 397 ; Bactenum candicans 
Chester, Ann. Rept. Del. Col Agr. Exp. 
Sfa , 9, 1897, 130; Bergey et al., Afanual, 
1st ed , 1923, 149 ) Fromsoil. SeeMan- 
uat, 6th ed , 1939, 520 for a description of 
this oignnism. 

Achromobacler cenlropunctatum (Jen- 
sen) Bergey et al. (Bacterium centro- 
punctatus 11. Jen<!en, Cent. / Bakt., II 
Abt , 4, 189S, 410; Bacillus cenlropune- 
lotus Chester, Man. Determ. Riet , 1901, 
225, Bergey ct al., Manual, 1st ed , 1923, 
139 ) Prom cow manure. See Manual, 
4th ed , 1034, 220 for a description of this 
organism. 

AehTomobacler coceoideum (Chester) 
Bergey et al (Species No. IG of Conn, 
Storrs Agr Exper Sta., 6lh Ann Rept. 
for 1893, 1891, 51; Baclertum coecoideum 
Chester, Man. Determ Bact., 1901, 
147; Bergey et al., Manual, Ist ed., 
1923, 152.) From ripening cream See 
Manual, 5lh ed , 1939, 620 for a descrip- 
tion of this organism. 

Achromobacter connii (Chester) Bergey 
et al. (Culture No. 55, Conn, Storrs 
Agr Exp. Sta , 7th Annua] Rept. for 
1894, 1895, 83, Baelerium eonnit Chester, 
Man. Dcterm. Bact , 1901, 146, Bergey 
et al., Manual, Ist ed., 1923, 149.) From 
milk. Sec Manual, 4th cd , 1931, 243 for 
a desenption of this organism 

Achromobacler dendrtlteum (Lustig) 
Bergey et al (Bacillus dendriltcua 
Lustig, Diagnostica dci batten ilplle 
acque, Torino, 1890 and Duignostik der 
Baktcrien dcs Wassers, 1893, 99; Bacte- 
num dendnlieut Chester, Ann. Rept 
Del. Col Agr. Exp. Sta , 9, 1897, 103; 
Bcigej'ctal , Af.nnu.a1, 2nd ed., 1925, 15G ) 
From water. See Manual, 6th cd , 
1939, 501 for a de.«eription of this organ- 
ism. 
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J chromobacler epstcinii Peshicov. 
(Pcshkov, Jour, of Biology (Russian), 
6, 1037, 1003.) From water of a carp 
pon<l near Moscow. 

Achrumobacter fermenfalionis (Ches- 
ter) Bcrgey et al. (Bacterium fermenta- 
ii'onis Chester, Del. Agr. Exp. Sta. 
Rept. 1899, 53; Bergey et al., Manual, 
1st ed., 1923, 152.) From soil. See 
Manual, 4th ed., 1934, 247 for a descrip- 
tion of this organism In Chester, Man. 
Determ. Bact., 1001, 231 this is listed as a 
synonym of Bacillus foetidus-liguefaciens 
Tavel, Ueber Aetiol. derStrumitis, Basel, 
1S92. 

Ackromobacter filefaciens (Jensen) 
Bcrgey et al. (Bacterium filefaciens 
H. Jensen, Cent, f Bakt., II Abt., 4, 
1898, 401; Bcrgey et al , Manual, 1st 
ed., 1923, 153 ) From dust. See Man- 
ual, 4th ed., 1934, 247 for a description 
of this organism. 

Ackromobacter /omasum (Ravcnel) 
Bergey et al. (Bactllus formosus Rav- 
cnel, Memoirs Nat. Acad. Sci., 3, 1$9G, 
12; not Baci/fus/ormosusBrodemannand 
Heigoner, Cent. f. Bakt., 11 Abt., 3S, 
1935, 101 ; Bacterium formosus Chester, 
Ann. Rept. Del. Col. Agr. Exp. Sta., 9, 
1897, 91 , Bergey et al., Manual, Ist ed , 
1923, 136.) From soil. Gibbons (Con- 
trib to Canadian Biol, and Fish , 8, No. 
24, 1934, 30S) reports this species frotn 
fillets of haddock (Melanogrammus aegle- 
finus). See Manual, 6th ed., 1939, 505 
for a description of this organism. 

Ackromobacter galophilum Bergey et 
al. (Culture No. 27, Baranik-Pikowsky, 
Cent f. Bakt., II Abt , 70, 1927, 373; 
Bergey et al., Manual, 3rd ed , 1930, 
223 ) From sea miter See Manual, 
6th ed,, 1939, 514 for a description of this 
organism. 

Ackromobacter gasoformans (Eisen- 
berg) Bergey et al. (Gasbildner Bacil- 
lus, Tils, Zeitschr. f. Hyg., 9, 1890, 
315; Bactllus gasoformans Eisenberg, 
Bakt. Diagnostik, 1891, 107; Bacterium 
gasoformans Chester, Ann. Rept. Del. 
Col. Agr Exp. Sta ,9, 1897, 93; Bergey et 


a!., Manual, 1st cd., 1923, 137.) From 
water. See Manual, 6lh cd., 1939, 
603 for a description of this organism. 
Gas bubbles observed in plain gelatin 
stab. 

Ackromobacter geminum (Chester) Ber- 
gey et bI. (Bacillus geminus minor 
Bavenel, Memoirs Nat Acad. Sci., S, 
1896, 28; Bacterium geminus minor Ches- 
ter, Ann. Rept. Del. Col. Agr. Exp Sta , 
9, 1897, 72; Bacillus geminus Chester, 
Man. Determ. Bact., 1901, 216; Bergey et 
al., Annual, 1st ed., 1923, 142.) From 
soil. See RIanual, 5th ed., 1939, 508 for 
a description of this organism, 

Ackromobacter guilatum (Zimmer- . 
mann) Bergey et al. (Bacillus gut- 
talus Zimmermann, Bakt. unserer 
Trink- u. Nutzwasser, Chemnitz, 1, 
1890, 56; Bacterium gullalus Chester, 
Ann. Kept. Del. Col. Agr. Exp. Sta , 9, 

1897, 94; Bergey et al , Manual, Ist cd., 
1923, 140.) From water. See Manual, 
5th ed., 1939, 50S for a description of this 
organism. 

Ackromobacter kalopkilumBergey etii- 
(Culture No. 36, Baranik-Pikowsky, 
Cent. f. Bakt., 21 Abt., 70, 1927, 373; 
Deigey ct a)., Manual, 3rd ed., 1930, 
220 ) From sea water. See Manual, 
5th ed , 1939, 513 for a description of this 
organism. 

Achromobacler harllebii (Jensen) 
Bcrgey et al. (Bacterium harllebit H- 
Jensen, Cent, f Bakt., II Abt., 4, 

1898, 449, Bactllus harllebii Chester, 
Man Determ. Bact., 1901, 226, Bergey et 
al , RIanual, 1st ed , 1923, 139.) From 
soil. See RLanual, 4th ed., 1934, 219 for 
a description of this organism. 

Ackromobacter hyalinum (Jordan) Ber- 
gey et al. (Bacillus hyalinus 
Report, Mass State Bd. of Health, 1890, 
835: Bacterium hyalinus Chester, Ann. 
Rept Del. Col. Agr. Exp. Sta., 9. 1807, 
95; Bergey et al , Manual, 1st ed., 19^-^. 
138.) From sand in a septic tank. v.ee 
Manual, 4th cd., 1934 , 216 fora descrip- 
tion of this organism Aiso ’ 

Hatcher (Jour Elisha Mitchell Sci. boc , 
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S5, 1939,332) from the feces of a cockroach 
{Periplaneta amertcana) Litmus milk 
acid and coagulated. Gram-negative. 

Ackromobacter inuneium (Poh!) Bcrgey 
ct al (Bacillus tnuncius Pohl, Cent, f 
Bakt , II, 1S92, 143; Baclenum tnunctus 
Chester, Ann Kept Del. Col. Agr E\p. 
Sta , 9, 1897, 94; Bergey et al , Manual, 
Ist ed., 1923, 141.) From water. See 
Manual, 4th ed , 1934, 221 for a descrip- 
tion of this organism 

Ae/iromobacter lacUcum Bergey et al 
(Kramer, Die Baktcriologie der Land- 
wirtschaft, 2, 1892, 24, Bergey cl a)., 
Manual, Ist ed , 1923, 152 ) Fromahmy 
milk. Sec Manual, Sth ed., 1939, 519 
for a description of this organism This 
appears to refer to LoefTler’s slimy milk 
bacillus, more correctly known as Dae- 
lertum pituitosum Migula 
AehromobacUr larvae (Stuticr and 
Wsorow) Bergey et al (Enterohaetllus 
tanae Stutter and Wsorow, Cent f 
Bakt , II Abt , 71, 1927, 119, Bergey et 
al , ^fanual, 3rd ed , 1030, 227 ) From 
intestinal tract of normal and diseased 
caterpillars of winterwheat cutworm 
(Euxoa seffetum). See Manual, Sth ed , 
1939, 541 for a description of this organ- 
ism. 

Achromobacler hqutJum (Frankland 
and Frankland) Bergey etal (Bacillus 
ligutdus G and I’. Frankland, Ztschr f. 
Hyg , 6, 18S9, 382, Baelertum liguidum 
Chester, Ann. Rept. Del Col Agr E^p 
Sta , 0, 1897, 137; Pseudomonas Itqmda 
Chester, Man Doterm Bact , 1901, 311. 
Bergey ct al , Manual, Ist ed , 1923, 145 ) 
From water See Manual, 5th ed , 1939, 
511 for a description of this organism 
Achromohacter lilorale (Russell) 
Bergey et al (Dacilltis liloralts Russell, 
Ztschr f Iljg , II, 1891, 199; Bnrtmum 
litorahs Chester, Ann. Kept Del Col 
Vgr Exp St.a , 9, 1897, 91, Pseudomonas 
litorahs Migula, S3'3t. d Bakt , S, 1900, 
870, Bergey et al , Maniwl, Isl ed , 1923, 
13S ) Sec Manual, 5th c<l , 1939, 603 for 
ft description of this organi'-m rmm 
mud liottom, Gulf of Xaples. 


AchTomohaeler lilorale var. 2, Bois and 
Roy. (Naturalistc Canadien, 71, 1945, 
259.) From intestine of the codfish 
(Gadus eallanas L.). 

Achromohacter middletoivnii (Chester) 
Bergey et al (Species No 53 of Conn, 
Slorrs Agr. Exper. Sta , 7th Ann. Rept. 
for 1894, 1895,82; Bacterium middleiownii 
Chester, Man. Determ Bact , 1901, 
147, Bergey etal , Manual, 1st cd., 1923, 
161 ) From milk See Manual, 4th 
ed , 1934, 245 for a description of this 
organism. 

AekTomobacUr muetdus Alford and 
McCleskey (Proc Louisiana Acad Sci., 
7, 1943, 25 ) From crab meat having 
musty odor. 

Achromobacler ntjtbelsvt Takcda. 
(Cent, f Bakt , II Abt., 94, 1935, 4S.) 
From fish liatchery water. Not patho- 
genic to salmon eggs. 

Achromobacler mlrovorum (Jensen) 
Bergey et al. (Baelertum ntlroiorum 
H Jensen, Cent f. Bakt., II Abt., 4, 
189$, 450, Bergey ct al , Manual, let 
ed , 1923, 154 ) From horse manure 
See Manual, 4th cd , 1D34, 213 for a 
description of this organism. 

AcAronjo6actcr perolens Turner. (Aus- 
tralian Jour. Exp. Biol, and Med. Sci., 
4, 1927, 57 ) From musty eggs 

Achromobacler peslifer (Frankland and 
Frankland) Bergey et al. (Bacillus 
peshfer G. and P. Frankland, Philosoph 
Trans Roy. Soc , London, B, 478, 1S8S, 
277, Bacterium peshfer Chester, Ann. 
Rept Del. Col Agr. Exp. Sta , 9, 1897, 
96, Bergey ct al , Afanual, Ist cd., 1923, 
140 ) From dust See Manual, 5th ed., 
1939, 507 for a description of this or- 
ganism 

Achromobacler ptlowskyt Bergey ct al 
(CuUuTO No. 25, Baranik-Pikcnvsky, 
Cent f Bakt , II Abt., 70, 1927, 373; 
Bergey ct al , Manual, 3rd cd., 1930, 
222 ) From sea water See Manual, 
5lh ed , 1939, 614 for a description of this 
organism 

AehromobaeUr pinnatuin (Raxcnel) 
Bergey ct ol. (Bacillus pinnatu. 
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Rsvenel, Memoirs Nat. Acad. Sci., 8, 
JS96, 32; Bacterium pinnatus Chester, 
Ann. Kept. Del. Col. Agr. Exp. Sta., 9, 
1897, 72, Bergey ct al., JIanual, Ist ed., 
1923, 142). From soil. S.e Manual, 4(h 
ed., 1934, 223 for a description of this 
organism. 

Ac/iromobacier ravenelii Bergey et al. 
(Bacillus ffeminus major RavencI, Me- 
moirs Nat Acad. Sci., 8,1890,27; Bacil- 
lus ravenelt Chester, Man. Determ. Bact., 
1901, 217; Bergey ct al., Manual, 1st 
ed., 1923, 143.) From soil. Gibbons 
(Contrib. to Canadian Biol, and Fish., 
8, No. 22, 1934, 279) reports this species 
from the slime on cod (Gadus callarias). 
See Manual, 4th cd., 1934, 224 for a 
description of this organism. 

AchromohacUr rejraclana (Wright) 
Bergey et al (Baci’Wus re/raclans Wright, 
Mem Nat. Acad. Sci , 7, 1894, 442; Bac- 
tenum refractans Chester, Ann. Kept. 
Del. Col. Agr. Exp. Sta., 9, 1897, 82; 
Bergey et al , Manual, 1st ed., 1923, 150.) 
From ^■ater. See Manual, 4th ed., 1934, 
244 for a description of this organism 

Achromohacter reticulare (Jordan) 
Bergey ct al. (Bacillus reliculans 
Jordan, Hept. Mass. State Bd of Health, 
1890, 834; Bergey ct al., Manual, Ist 
ed , 1923, 144 ) From the effluent of a 
septic tank. See Manual, 5th cd., 1939, 
510 for a description of this organism. 

Achromobacter rodonalum (Ravcnel) 
Bergey et al. (Bacillus rodonalus 
Ravenel, Memoirs Nat. Acad Sci , 
8, 1896, 40 ; Bacterium rodonalus Chester, 
Ann. Kept Del Col Agr Exp. Sta., 9, 
1897, 83, Bergey et al., Manual, 1st ed., 
1923, 150 ) From soil. See Manual, 4th 
ed., 1934, 244 for a description of this 
organism. 

Achromobacter rugosum (Chester) 
Bergey et al (Species No 27, (2onn, 
Storrs Agr Exp. Sta., 1893, 54, BactUus 
rugosus Chester, Man. Determ. Bact., 
1901, 220; not BacteriumrugosumfJennei, 
Arb Bakt. Inst. Tech. Hochschule 
Karlsruhe, i, 1894, 43; not Bacillus 
rugosus Wright, Memoirs Nat Acad. 


Sci., 7, 1595, 438; Bacterium geninus 
major Chester, Ann. Rept. Del. CJol. Agr. 
Exp. Sta., 9, 1897, 73; Bei^y et al,, 
Manual, 1st ed., 1923, 143.) From soil. 
See Manual, 4th ed., 1934, 224 for a de- 
scription of this organism. 

Achromobacter seu-mnit Bergey et al. 
(Kultur No. 3, Sewerin, Cent, f, Bakt , 
II Abt., /, 1895, 162; Vibrio denitrificans 
Sewerin, Cent. f. Bakt., 11 Abt., S, 1897, 
517; Bergey et al., Manual, 1st ed., 1923, 
140.) From horse manure. 

Achromobacter solttarium (Ravenel) 
Bergey et al. (Bacillus soUtanus Rave- 
nel, Memoirs Nat, Acad. Sci., 8, 1896, 29; 
Bacterium soliiarius Chester, Ann. Rept 
Del. Col. Agr. Exp. Sta., 9, 1897, 71, 
Bergey et al., Manual, Ist ed., 1923, 143.) 
From soil. Gibbons (Contrib. to Cana- 
dian Biol, and Fish., 8, No. 22, 1934, 279) 
reports this species from the slime on cod 
(Gadus callarias). See Manual, 5th ed , 
1939, 509 for a description of this or- 
ganism. 

Achromobacter sluteeri (Lehmann and 
Neumann) Bergey et al., (Bacillus deni- 
trificans JJ, Burri and Stutzer, Cent. I. 
B.akt., 11 Abt., I, 1895, 392; Bacterium 
stuUeri Lehmann and Neumann, Bakt. 
Diag., 1 Aufl., S, 1896,237; Bacillus mtrog- 
enes Migula, Syst. d. Bakt., f, 1900, 793; 
Bacillus stuUeri Chester, Man Determ. 
Bact., 1901, 225; Bergey et al.. Manual, 
3rd ed., 1930, 207.) From horse manure. 
See Manual, 4th ed., 1934, 221 for a de- 


scription of this organism. 

Achromobacter tiogense (Wrightl Ber* 
gey ct al (Bacillus txogensis Wright, 
Memoirs Nat. Acad. Sci., 7, 1894, 441, 
Bacterium tiogensis Chester, Ann. Bept- 
Dei. Col. Agr. Exp. Sta., 9, 1897, 8-; 
Bergey et al.. Manual, 1st ed., 1923, ) 

From water. See Manual, 4th ed., 1934, 
244 for a description of this organism 

Achromobacter uhiquitum (Jor^nl 
Bergey et al. (Bacillus uhiquiiusior^ 
Kept Mass. State Bd. of Health, M 
830, Bacterium ubiquitus Chester, Ann- 
Kept. Del Col. Agr. Exp Sta., 9, IS^r 
144; Bergey et al , Manual, Ist ed., 
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153.) From sewage, water and dust 
See Manual, 5th ed., 1039, 517 for a de- 
scription of this organism. 

Achromobacter venenosum (Vaughan) 
Bergey et al {Bacillus venenosus 
Vaughan, Amer. Jour. Med Sci , 104, 
IS92, 191, Bergey ct al , Manual, Ist ed , 
1923, 141.) From water Gibbons 

(Contnb to Canadian Biol, and Fish , 
8, No. 22, 1934, 279) reports this species 
from the slime on cod {Gadus eallanas) 
and the feces of dogfish (>S?uafus acan- 


Iftfas). See Manual, 4th ed., 1934 , 222 
for a description of this organism. 

Achromobacter visco-st/mbtolicum (Bu- 
chanan and Hammer) Bergey et al. 
{Bacillus rtseo-symbioltcum Buchanan 
and Hammer, Iona Agr. Exp. Sta. Res. 
Bull 22, 1915, 261 ; Escherichia sijmbiol- 
tea Bergey et al.. Manual, 1st ed , 1923, 
202; Bergey et al , 3rd ed , 1930, 209 ) 
From ropy milk. See Manual, 4th ed , 
1934, 223 for a description of this organ- 
ism 


Genus HI Flavobacterlum Bergey et al.* 

(Bergey ct al., Manual, 1st ed , 1923, 97, FlaiobacUr Stenart, Jour. Mar, Biol. 
Assoc.Vn Kingdom, 13, 1932, 41 ) Fromlalin/lotuj,yeihwandbaelertum,aamaU 
rod 

Rods of medium size forming a yellow to orange pigment on culture media. Motile 
with pcritrichous flagella or non-motile Generally Gram-negative. Characterized 
by feeble powers of attacking carbohydrates, occasionally forming acid from hcxoscs 
but no gas Occur in n-ater and soil 

The type species is Flavobaetenum aquatile (Frankland and Frankland) Bergey 
ct al 

Key to the species of genus Flavobacterlum. 

1. Non-motile, and slow or no liquefaction of gelatin 
A Litmus milk unchanged 

1 Nitrites not produced from nitrates 

1 Ffarw&ocferii/nt a(;ua(ife, 

II Motile w'lth |)cntrichous tlagells. 

A Gelatin liquefied 

I Litmus milk unchanged. 

a Nitrites produced from nilrates 

2 F/oix)6Qc<criU7n diffusum 

3 F/ato&acferium oleanohoites, 

4 FlatsAaclfrtum ngense. 

BA Nitrites not produced from nitrates 

b. From fresh water. 

5 Flaiobaelertum ilevorans. 

bb From sea water 

0. F/acotoc/criwm winrino/jrpiciim. 

7 Ffaiobocfernim inannoiirostim. 

8. Flaiobaelertum halohydrum. 

9 Flaiohttclerium neptunium. 


• I’arlially rearranged before bis death by Prof D. If. Bergey, Philadelphia, 
Pcnnsjlxania, Sept , 1937; further revision Prof. Rolx-rt .S Brceil, New York 
State Experiment Station, Geneva, New York, June, 1915. 
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2. Litmus milk alkaline. 

a. Nitrites produced from nitrates. 

10. Flavdbacierium. suaveoUns. 

11. Flavobaclerium rhtnanus 
aa. Nitrites not produced from nitrates. 

12- Flaiohactenum maTtnurn. 

^ 13 Flavobaclerium harrieonit. 

B. Gelatin not liquefied. 

1. Litmus milk unchanged. 

a. Nitrites not produced from nitrates. 

14. Flavobaclerium invisible. 

2. Litmus milk acid. 

a. Nitrites not produced from nitrates. 

15 Flavobaclerium lactis 


HI. Non-motilc. 

A. Gelatin liquefied. 

1. Litmus milk unchanged. 

16. Flavobaclerium sewanense 

2. Litmus milk reduced. 

a Nitrites not produced from nitrates. 

17. Flavobaclerium arborescens. 

3‘ Litmus milk alkaline. 

a. Nitrites produced from nitrates. 

18. Flavobaclerium lutescens. 

19. Flavobaclerium fueatum. 

4. Litmus milk peptonized. 

a. Nitrites not produced from nitrates. 

20. Flavobaclerium esteroaromalicum. 

6. Litmus milk acid 

a Nitrites produced from nitrates 

21. Flavobaclerium balustinum. 

22 Flavobaclerium dormilalor. 

0. Action on litmus milk not recorded. Rust-colored on blood agar. 

23. Flavobaclerium ferrugineum 

B. Gelatin not liquefied 

1 Litmus milk unchanged. 

a. Nitrites produced from nitrates. 

24 Flavobaclerium pretews, 
aa. Nitrites not produced from nitrates. 

25. Flavobaclerium breve. 

2G. Flavobaclerium solare. 

C. Action on gelatin dot recorded 

1. Litmus milk unchanged 

a Nitrites produced from nitrates. 

27. Flavobaclerium jlavotenue. 

1. Flavobacterlum aguatlle (Frank- Ztschr. f. Hyg., S, 18S9, 381, 
land and Frankland) Bergey et al. aguaiilis Chester, Ann Rept. c • 
{Bacillus aqualibs G. and P. Frankland, Agr. Exp. Sta., 9, 1897, 96; erg 
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al., Manual, 1st ed , 1923, 100.) From 
Latin agualibs, aquatic 
Description taken from Franldandand 
Frankland and from studies by Dr E 
Windle Taylor, Metropolitan Water 
Board, London, on freshly isolated 
cultures. 

Rods 0 5 by 2 5 microns, unth rounded 
ends, occurring singly, in pairs and in 
chains. Oscillatory movement only : long 
threads often remaining motionless 
(Franklands) Gram-negative (Taylor) 
Gelatin colonics • Center yellow-brown, 
^•ith radiate arrangement of bundles of 
threads. Colorless margin Very slow 
liquefaction (none in 6 v.eeks, Taylor). 

Gclatm stab- Yellow surface growth. 
Slow liquefaction. 

Agar slant . Yellow, smooth, glistening 
limited growth 

Broth Turbid with nhitish sediment 
Xo pellicle 

Litmus milk. Unchanged (Taylor) 
Potato. Limited, yellow streak to no 
growth 

Indole not formed (Taylor). 

Xilntca not produced from nitrates 
Aerobic, facultative. 

Optimum temperature 25®C. 
Distinctive characters Rcscmblea 
Flavabaelenum arborescens microscopi- 
cally, easily distinguislicd from this 
organism by its much signer and limited 
groath on ordinary gelatin and agar 
media, the marked difference in the 
appearance of colonics and the inability 
of ffaio6ac<cr«um agualtle to produce 
more tlian a limited gronlh on potato 
Source: Isolated from the water of 
(Jeep wells in the clialk region of Kent, 
Cngl.ind where it occurred as a practically 
pure culture. Found abundantly and re* 
isolated by Taj lor, 1941 from the same 
sources (personal communication) 
llabiiat Water 

Note The pcritrichous, nitrate re- 
ducing and ammonia producing organism 
identified by Bergey {he. eit ) in 1923, as 
FlarobacUrium aqualtle appears to have 
been eomething resembling 
Urium dij^iaum. 


2. Flavobacterlum dlffusum (Frank- 
land and Frankland) Bergey ct al. 
{Baeilltts dij^usus G. and P. Frankland, 
Ztschr. f. Hyg., 6, 18S9, 396; Bactenum 
dtffutui Chester, Ann. Rept. Del. Col. 
Agr. Exp. Sta , 9, 1S97, 97; Bergey et al.. 
Manual, 1st ed., 1023, 100.) From Latin 
diffuaua, spreading out, diffuse. 

Description completed from Harrison 
(C^anadian Jour. Res., /, 1929 , 233) as 
indicated. 

Rods: 0 5 by 1 5 microns, occurring 
singly and in chains. Motile, possessing 
pcritrichous fiagclla Gram-negative 
(Harrison). 

Gelatin colonies: Thin, bluish-green, 
spreading, later faint yellow. 

Gelatin stab: Thin, glistening, yellow- 
ish-green surface growth Slow* crateri- 
form liquefaction. 

Agar slant Thin, light yellow, glisten- 
ing 

Broth. Turbid, with grcenlsh-yellow 
sediment. 

Litmus milk Unchanged (Harrison). 

Potato : Thin, smooth, greenish-yellow, 
glistening growth. 

Indole not formed (Harrison). 

Nitrites produced from nitrates (Har- 
rison). 

Slight acidity from glucose. No acid 
from sucrose and lactose (Harrison). 

Aerobic, facultative 

Optimum temperature 25* to 30*0. 

Source: Originally found in soil. 
Found also by Tatarofl (Die Dorpatcr 
Wasserbaklcrien, Dorpat, 1891, 53) in 
frcsh water and by Harrison (fee cil.) 
from skin of lialibut from both the At- 
lantic and Pacific shores of Canada. 

Habitat Soil, fresh ond sc-a waters. 

3. Flavobacterlum okeanokoltes Zo- 
Bcll and Upham. (Bull. Scripps Inst, 
of Oceanography, Univ. Calif , B, 1944, 
270.) From Greek Dccanus, the ocean 
god, the ocean and eoxtea, bed. 

Rods: 0 8 to 0.9 by 1.2 to 1 6 microns, 
with rounded ends, many coccoid, oc- 
cumng singly and in long chains. 
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Motile by means of peritrichous flagella. 
Gram-negative. 

All media except the fresh-water broth, 
litmus milk, and potato were prepared 
with sea water. 

Gelatin colonies: Small, circular, con- 
vex, entire, rust or orange colored, digest 
gelatin. 

Gelatin stab: Slow napiform liquefac- 
tion, yellow growth. 

Agar colonies : 2 mm, circular, entire, 
smooth, convex. 

Agar slant : Moderate, filiform, glisten- 
ing, butyrous growth with yellow pig- 
ment. 

Sea-water broth : No pellicle, moderate 
turbidity, moderate viscid sediment. 

Freah-water broth: Good growth. 

Litmus milk: No visible change. 
Casein is digested. 

Potato: No visible growth. 

Indole not formed. 

Nitrites slowly produced from nitrates. 

Does not produce acid or gas from 
glucose, lactose, maltose, sucrose, glyc- 
erol, mannitol, xylose, or salicin. 

Starch not hydrolyzed. 

Hydrogen sulfide is formed 

Ammonia produced from peptone but 
not from urea. 

Fats not hydrolyzed. 

Aerobic, facultative 

Optimum temperature 20® to 25''C. 

Source: Marine mud. 

Habitat Sea water. 

4 Flavobacterlum rlgense Bergey et 
al. (Bacillus brunneus rigensis Bazarew- 
ski. Cent f. Bakt , 11 Abt , 15, 1905, J ; 
Bergey et al , Manual, let ed., 1923, 
100.) From Riga, the name of the city 
where the species was isolated 

Rods : 0 75 by 1 .7 to 2.5 microns, occur- 
ring siagly. Motile, possessing peri- 
trichous flagella. Gram-negative. 

Gelatin colonies- Circular, entire to 
undulate, grayish-white, homogeneous. 

Gelatin stab: Smooth, yellowish sur- 
face growth. Infundibuliform liquefac- 
tion Brownish-yellow sediment. 


Agar slant : Narrow, whitish streak, be- 
coming yellowish-brown, spreading. 
Pigment is water and alcohol soluble. In- 
soluble in ether. 

Broth : Turbid with pellicle and brown- 
ish sediment. Cells capsulated. 

Litmus milk: Unchanged 

Potato: Yellow, spreading growth 
The growth turns brownish. 

Hydrogen sulfide not formed. 

Indole not formed. 

Nitrites produced from nitrates. 

Aerobic, facultative. 

Optimum temperature 30®C. Brown- 
ish colors develop best at lower tempera- 
tures. Orange-yellow colors develop best 
at 37“C. 

Habitat: Soil. 


5. Flavobacterlum devorans (Zimmer- 
mann) Bergey ct al. iBacillu$ d«>oranj 
Zimmermann, Bakt. unserer Trink- u. 
Nutzwasser, Chemnitz, f, 1S90, 48; 
DaeleTtum devorans Chester, Ann. Kept. 
Del. Col. Agr. Exp. Sta., 9, 1897, 
Bergey et al.. Manual, 1st ed., 1923, 102.) 
From Latin devorans, devouring. 

Characters added to Zimmermann's 
description by Bergey (foe. cit.) from his 
private notes are Indicated. Steinhaus 
(Jour. Bact., 4S, 1041, 771) apparently 
found the same organism. 

Rods: 0.7 by 0.9 to 1.2 microns, occur- 
ring singly, in pairs and chains. I^Iotile 
(Zimmermann), possessing peritrichous 
flogclb (Borgey). Grom-negative (Zio>- 
mermann) . 

Gelatin colonies : Circular, white, gran- 
ular to filamentous, becoming ycllowish- 


^ay. 

Gelatin stab: Slow infundibubfoiw 
iqucfaction 

Agar slant : Thin, gray, spreading 
Broth - Turbid. 

Litmus milk: Unchanged. 

Potato: No growth (Zimmermann;. 
’cllowish-gray streak (Bergey). 

Indole not formed 
Nitrites not produced from nitra 
Bergey). 
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Aerobic, facultative. 

Optimum temperature 25* to 30®C. 
Source From water at Chemnitz (Zim- 
mermann). From water (Bergey). 
From alimentary tract of the nine-spotted 
lady beetle (Coccinella noi>cjnm)IoIa 
Habst.) (Stoinhaua) 

Habitat : Water. 

6. Flavobacterluitt marlnotyplcum Zo- 
Bell and Upham. (Bull. Scripps Inst. of 
Oceanography, Univ. Calif., 1944, 263.) 
From Latin murtnus, of the sea and It/pt- 
cus, typical. 

Roda: OS to 0 7 by 1.4 to 2 0 microns, 
occurring almost entirely aa single cells. 
Motile by rneans of four or more peri- 
trichous flagella. Gram-negative. 

All media except the fresh-water broth, 
litmus milk, and potato were prepared 
with Sea water. 

Gelatin colonies: Very minute, yellow, 
with slow liquefaction. 

Gelatin stab: Crateriform liquefaction 
becoming stratiform. Filiform along line 
of stab. 

Agar colonies . Minute, circular, entire, 
convex, yellow. 

Agar slant: Scanty, filiform, bulyrous, 
shiny growth with yellow pigment 
Sea-water broth : Scanty, yellowish 
pellicle, heavy turbidity, slight viscid 
sediment. 

Fresh-water broth • Good grow th 
Litmus milk: Decolorized, neutral, 
greenish pellicle, slow peptoniration. 

Potato : Abundant, shiny, greenish-yel- 
low growth. Potato darkened. 

Indole not formed 
Nitrites not produced from nitrates 
Produces acid but no gas from glucose 
and glycerol. Docs not ferment lactose, 
sucrose, mannitol, xylose, or aalicm. 
Starch not hydrolyzed. 

Hydrogen sulfide is formed. 

Ammonia produced from peptone but 
not from urea. 

Fats not hydrolyzed. 

Aerobic, facultative. 


Optimum temperature 20* to 25®C. 

Source : Sea w ater and marine mud. 

Habitat: Sea water. 

7. Flavobacterlum marlnovirosum Zo- 
Betl and Upham. (Buff. Scripps. Inst 
of Oceanography, Univ. Olif., S, 1944, 
271 ) From Latin man’nws, of the eea, 
and virosus, covered with sfimy liquid or 
ooze. 

Rods • 0 7 to 0 8 by 0 8 to 2 8 microns, 
with rounded ends, occurring singly and 
in long chains Motile by means of peri- 
tricbous flagella. Gram-negative- 

AH media except the fresh-water broth, 
litmus milk, and potato w'cre prepared 
with sea water 

Gelatin colonies: Small, circular, 
raised, rust-colored. Slowly digest gel- 
atin. 

Gelatin stab: Crateriform liquefaction 
becoming stratiform Light omoge pig- 
ment. 

Agar colonics • 1 to 2 mm, circular, con- 
vex, entire, smooth 

Agar slant ; Moderate, filiform, glisten- 
ing, mucoid growth with grayish-yellow 
pigment. 

Sca-wratcr broth . Heavy turbidity, no 
pellicle, abundant viscid sediment. 

Fresh-water broth: Good growth. 

Litmus milk : No visible change. 
Casein is digested. 

Potato" No visible growth. 

Indole not formed. 

Nflntcs not produced from nitrates. 

Does not ferment glycerol, glucose, 
lactose, maltose, sucrose, mannitol, 
xylose, or salicin. 

Starch not hydrolyzed 

Hydrogen sulfide is formed. 

Ammonia produced from peptone but 
not from urea. 

Fats not hydrolyzed. 

Aerobic, facultative. 

Optimum temperature 20* to 25*C, 

Source : Sea water and marine mud. 

Habitat : Sea water. 

8. Flavobacterlum halohydrlumZoDclI 
anti Upham. (Bull. Scripps Inst, of 
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Oceanogniphy, TJniv. CalifM S, 1044, 27S.) 
From Greek ftaU, salt and hydror, wstfcT. 

Short rods; O.C by 0,8 to 1.0 microns, 
occurring singly. Motile by means of 
many pen’trichous flagelld. Gram*nega- 
tive. 

All media except the fresh-water broth, 
Utmna roilk, and potato were prepared 
with eea water. 

Gelatin colonics t Sinalt, circular, 
orange. 

Gelatin stab; Napifonn liquefaction 
becoming crateriform. Headed along line 
of slab. 

Agar colonics: 2 mm, pulvinate, circu- 
lar, entire, smooth. 

Agar slan t : Moderate, glistening, cchin* 
ulatc, butyrous growth with yellow pig- 
ment. 

Sca-n’atcr broth: Yellow surface ring, 
heavy turbidity, moderate viscid sedi- 
ment. 

Fresh-water broth: Xo visible growth. 

L/tmus milk: No visible change. 
Casein not digested. 

Very poorly tolerant of increases or de- 
creases in salinity. 

Potato. No visible growth. 

Indolo not formed. 

Niiriles not produced from nitrates. 

Produces acid but no gas from glucose, 
lactose, maltose, sucrose, and sahein. 
Does not ferment glycerol, mannitol, or 
xylose. 

Starch is hydrolyzed 

Hydrogen sulfide not formed. 

Ammonia produced from peptone but 
not from urea. 

Fats not hydrolyzed. 

Aerobic, facultative 

Optimum temperature 20" to 25"C 

Source* Sea water and marine mud. 

Habitat : Sea water. 

9. Flavobftcterlum neptunium ZoHell 
and tTpham. (Bull. Scripps Inst, of 
Oceanography, Univ. Calif., S, 1944, 278.) 
From Latin Neptumus, god of the sea. 

Rods: 0 5 to 0.6 by 1.6 to 4.5 microns, 
tna^y bent tods, oecucrins singly and in 


short chains. Sfotife by means of long, 
pDTitnehous flagella. Gram-negative. 

^ AiJ media except tlie fresh-n-ater broth, 
litmus miJJiT, and potato were prepared 
with sea water. 

Gelatin colonies; Small, circular, 
darker centers, sink in gelatin, faintly 
yellow. 

Gelatin slab: Slow napifonn liquefac- 
tion. FviifoTm growth along line of stab. 

Agar colonies : 2 mm, circular, smooth, 
entire, convex, dark centers with buff 
pigment. 

Agar slant : Luxuriant, cchinulatc, glis- 
tening, slightly mucoid growth with buS 
to yellow pigment. Agar discolored 
brown. 

Sea-water broth : Heavy pellicle, 
scanty turbidity, scanty sediment. 
Frcsb-waler broth; Ko visible giwrth, 
Litmus milk: No visible change. 
Casein not digested. 

Potato : No visible growth. 

Indole not formed. 

Nitrites not produced from nitrates 
Produces acid but no gas from glucow, 
factoso, maltose, and ealicin. Does not 
ferment glycerol, mannitol, xylose, or 
sucrose. 

Starch is hydrolyzed. 

Hydrogen sulfide not formed. 

Ammonia produced from peptone hut 
not from urea. 

Fats not hydrolyzed. 

Aerobic, facuUatWe. 

Optimum temperature 20" to 23*C. 
Source: Marine Iwttom deposits. 
Habitat; Sea water. 

W. Flavobactetiura suaveolens Soppe* 
land. (Jour. Apr. Res., 28, 1924, 275 ) 
From Lfltio suaveoietis, of a sweet odor. 

Bods- 0.6 to 0.8 by 1.0 to 1.2 microns, 
with rounded ends, occurring singly and 
in pairs. Motile, with peritricbous fla- 
gella. Gram-negative on 
Gram-positive in young culture on nu 
powder agar. 

Gelatin stab- Rapid stratiform 
fection. Medium becomes brown- 
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Agar colonies: Small, circular, smooth, 
yellow, amorphous, undulate margin. 

Agar slant: Moderate, flat, glistening, 
opaque, butyrous, yellow, with aromatic 
odor 

Broth. Turbid with scanty sediment 
Aromatic odor, becoming cheesy 

Litmus milk : Peptonized Alkaline. 

Potato: Abundant, yellow, glistening, 
becoming brown. 

Indole formed. 

Nitrites arc produced from nitrates. 

Hydrogen sulfide formed 

Slight acid but no gas from glucose, 
sucrose and glycerol. No acid from lac- 
tose 

Starch hydrolyzed. 

Blood serum is liquefied 

Aerobic, facultative. 

Optimum temperature 25*C. 

Source • Dairy wastes. 

Habitat ' Unknown 

11 FUvobacterlumrhenaaus (Migula) 
Bergey et al. (Rhine water bacillus of 
Burn, Frankland and Frankland, Micro- 
organisms in Water, ISOi, 4S3, Dactllua 
rhenanus Migula, Syst. d Bakt., !, 1000, 
713, Dactllus them Cheater, Manual Dc- 
term Bact , 1901, 251; Bergey et al , 
Manu.ll, 1st cd , 1923, 103 ) Named for 
the Rhine River. 

Characters added to Burn’s desenp- 
tion by Bergey (foe at ) from his private 
notes arc indicated Steinliaus (Jour 
Bact , is, 1911,771) apparently found the 
same organism and has added other cliar- 
acters 

Rods 0 7 by 2 5 to 3.5 microns, with 
rounded ends, occurring singly and in 
chains (Burn). Motile, possessing pcii- 
tnehous flagella (Bergey) Gram-ncga- 
tivc (Bergey) 

Gelatin colonies Coinea, colorless, 
traiisiarcnt, becoming jollowish 

Gelatin stab Infundibuliforni lique- 
faction 

Agar colonies Small, smooth, eoniev, 
entire. 

Gl>ccrol agar sLanl Thin, shining, 
honey-colored Growth tiry ninl tough 


Broth: Turbid, with orangc-colored 
pellicle and sediment 

Litmus milk: Soft coagulum, becoming 
slightly alkaline with yellow ring 

Potato* Moist, glistening, thin, flat, 
orange to rust-colored 

Indole not formed (Bergey). 

Nitrites produced from nitrates (Ber- 
gey) 

Acid from glucose, maltose, and su- 
crose but not lactose (Steinhaus). 

No hydrolysis of starch (Steinhaus). 

No HiS produced (Steinhaus). 

Aerobic facultative 

Optimum temperature 30“C. 

Source. From Rhine River water 
(Burn). From water (Bergey) From 
eggs in ovary of a walking stick 
(Diap^cromcro/cmoro^c Say) (Steinhaus). 

Habitat. Presumably widely distrib- 
uted in nature. 

12. Flavobaeterlum marlnum Harri- 
son. (Canaduan Jour, of Research, /, 
1929, 231 ) From Latin marinus, per- 
taining to the sea 

Rods. 08 by 1.2 to 1.3 microns, with 
rounded ends Occur singly and in 
pairs. Motile with 4 to 5 pcntrichous 
lUgclla. Encapsulated. Gram-variable. 
Show' blue granules in Gram-negative 
rods. 

Gctalio colonics Circular, iridescent, 
whitish margin with pale yellow center. 
I.iquefaction. 

Gelatin slab Saccate to stratiform 
liquefaction 

Agar colonics Circular, jalo yellow, 
smooth, convc\, granular, reticulate edge. 

Agar sl.ant Amber-jellow, slightly 
raised, 8iire.adi>ig, smooth, glistening, 
transparent 

Ammonium phosph.ate near- Sc.ant 

grow th 

Broth Turbid, sediment 

Litmus milk: Alkaline. Digestion 
witliout coagulation. Clear serum 

Potato: Abundant, ambcr-jcUow, be- 
coming dirty jcllow, sprc.ading, glisten- 
ing 
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Indole not formed. 

Nitrites not produced from nitrates. 
Trace of ammonia formed. 

Faint acidity from glucose. No action 
on lactose or sucrose. 

Loeffler’s blood serum not liquefied. 
Faint yellow spreading growth. 

No HjS formed. 

Aerobic, facultative. 

Optimum temperature 20“ to 25“C. 

Source: Isolated from living halibut 
obtained at 30 to SO fathoms. Pacific 
Ocean. Gibbons (Contrib. to Canadian 
Biol, and Fish., 8, No. 22, 1034, 279) re- 
ports this species as occurring in the slime 
and feces of cod (Gadus callarias), hali- 
but (Iltppoglossus hippoglossus) and 
skate (Raja erinacea). 

Habitat. Skin and feces of fishes, 

13 Flavobacterium harrlsonll Bergey 
et al. (Variety No. 0, Harrison, Rev. 
gdn. du Lait, S, 1005, 129; DaexHus lactis 
harnsonit Conn, Esten and Stocking, 
Ann. Rept. Storrs Agr. Exp. Sta , 1906, 
169; Bergey et al., Manual, 1st ed., 1923, 
101.) Named for Prof. F. C. Harrison, 
the Canadian bacteriologist who first iso- 
lated this species. 

Rods • 0 25 to 0.75 by 0.3 to 3 5 microns, 
occurring singly and occasionally in short 
chains. Motile, possessing pentrichous 
flagella. Gram-negative. 

Gelatin colonies- Small, gray, glisten- 
ing, lobular, citron-yellow, slimy. 

Gelatin stab- Villous growth in stab. 
Slow crateriform to napiforro liquefac- 
tion. 

Agar slant : Luxuriant, viscous, spread- 
ing, becoming dirty, to brownish citron- 
yellow. 

Broth: Turbid, with viscid ring and 
gelatinous sediment, sweetish odor, al- 
kaline. 

Litmus milk; Colorless to gray and 
slimy, becoming yellow, alkaline. 

Potato. Luxuriant, yellow, spreading, 
slimy. 

Indole not formed. 

Glucose, lactose, maltose and sueraso 
broth turn alkaline with a disagreeable 


odor. Reaction of glycerol broth remains 
neutral. 

Aerobic, facultative. 

Optimum temperature 25*C. 

Source : Slimy milk. 

Habitat: Unknown. 


14. Flavobacterium Invlslblle (\'aughart) 
Bergey et al. (Bacillus invisibilis 
Vaughan, American Jour. Med. Sci., W-l, 
1892, 191; Bacterium invisibilts Chester, 
Ann. Rept. Del. Col. Agr. Exp, Sta , 9, 
1897, 77; Bergey et al., Manual, 1st ed., 
1923, 100.) From Latin invisibilts, not 
visibilc. 

Rods; 0 6 to 0.7 by 1.2 to 2 0 microns, 
occurring singly. Motile, possessing 
pentrichous flagella. Gram-negative. 

Gelatin colonies: Pale yellow, burr- 
like, with irregular margin. 

Gelatin stab : Scanty growth on surface. 
Good growth in stab. No liquefaction. 

Agar colonies: While, convex, smooth, 
serrate. 

Agar slant; Limited, thick, white 
streak. 

Broth: Turbid. 

Litmus milk: Unchanged. 

Potato : No growth. 

Indole not formed. 

Nitrites not produced iroTo nitrates. 

Aerobic, facultative. 

Optimum temperature 35®C. 

Habitat’ Water. 


15. Flavobacterium lactls Bergey et 
(Bacillus aromalicus lactis Grimm, Cen . 

r. Bakt , n AM., 8. 1902, 6Si: to"" 
OTontaiicus Grimm, ibid ., 5S9; co 
Bacillus aromalicus Pammcl, Bull, ui, 
lou^Agr. E,p. Sto., 
etal.. Manual, Isted., 1923, 103 ) 

Latin lac, milk. ^ ^ 

Rods- 0.7 to 10 by 3.5 to 4 0 
occurring singly, in pairs and ^ 

Motile, possessing peritnchous iia6»- 
Gram-negative. yellow. 

lulate. 

' . , rowth. 

Ou — .. .. -• • • 

No liquefaction. 
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Agar elant: Slimy, yellowiab, emootb, 
moist. 

Broth; Turbid, with abundant eedi- 
ment. 

Litmus milk: Slightly acid. 

Potato* Thick, slimy, brotroisb, with 
yellowish margin. 

Indole not formed. 

Nitrites not produced from nitrates 

Cultures have pleasant odor. 

Aerobic, facultative. 

Optimum temperature 25*C 

Source : Isolated from milk 

Habitat : Unknown 

16, Ffavobacferluia sewanense (Ka- 
lantarian and Petrossian) Borgey et al 
^Bacterium sewanense Kalantarian and 
rctrossian, Cent f Bakt , II Abt , 8S, 
1032, 431 ; Borgey et al , Manual, 4lli cd , 
1034, 160 } Proin M. L , Sevan, a lake In 
Armenia. 

Straight or curved rods - 1 0 to 2.0 by 
4 0 to 5 0 microns on Molisch’s agar, on 
meat c\traet agar and potato agar they 
are short or even coeeoid Ends rounded, 
occurring singly or in pairs. Non-mottle 
Gram reaction not given. Presumably 
negative. 

Gelatin stab : Slow IiQuefaction. 

Agar colonics Circular, raised, gtislcn- 
lOg. dirty white. Deep colonies yellow 
and lens-shaped 

Agar slant; Abundant, dirty yellow, 
glistening, raised. 

Broth Turbid with characteristic 
growth forms. Pellicle formed inold cul- 
tures. 

Milk; Unchanged 

Potato ; Yellow, raised, glistening, with 
d.'irkcning of the medium. 

No visible gas produced from carbo- 
hydrates. 

Cry’stais of calcium carbonate form in 
old cul turcs on CaClt and Molisch's agar. 

Aerobic, facultative. 

Optimum temperature 20'C. 

Source. Isolated from pellicle formed 
on surface of fish infusions in lake Sc^-an 
and tap waters containing 1 per cent 
CaCli 


Habitat: Sea water. Thought to pro- 
duce deposits of CsCOf in Lake Sevao, 
8. S. B, Armenia, 

17. FJavobacterlum arborescens 
(Fmnidand ond Frankland) Bergey et al 
(Bacillus arl/oreseens Frankland and 
Frankland, Ztschr. f. Hyg , €, 18S0, 379; 
also see Tils, Ztschr. f Hyg., 5, 1890,312; 
Zimmeraiaon, Bakt. unseror Trink- u. 
Nutzwaaser, S, 1S94, 20; and IVright, 
Mem. Nat. Acad Sci., 7, 1S94, 446, var. 
a and b; Bacterium arborescens Chester, 
Ann. Rept. Del Col. Agr. E\p Sta , 0, 
1897, 106; Mtgula,Syst.d Bakt., £, 1900, 
46S uses Bacillus arborescens in (he (ext 
by mistake as Bacterium is used for other 
species in the genus and Bacterium ar- 
boreseens is used in the index, p. lOoS; 
not Bacillus arborescens Chester, Man 
Detcttn. Bact , 1901, 249, Erythrobacillus 
arborescens Holland, Jour. Bact., J, 1920, 
217; Borgey et al , Manual, 1st ed., 1923, 
113 ) From Latin arborescens, becoming 
a tree or Irec-like. 

Hods: 05 by 2 5 microns, occurring 
singlyand in chains. Non-mottle (Frank* 
lands). Gram-negative (Zimmermann). 

Oebtin colonics: Ibtdiate branching 
filaments. Center yellowish, border 
translucent. 

CciatiQ stab: Liquefied with yellow 
deposit. 

Agar slant : Dirty orange gron th. 

Broth - Turbid, with orange sediment 
No pclUclo. 

Litmus milk . Slow* cooguUttoQ , litmus 
reduced. Bcaction unchanged (IVnght). 

Potato Deeporango, luxuriantgrowth 

Nitntes not produced from nitrates. 

Aerobic, facultative. 

Optimum temperature 30"C. 

May belong to Corynebactertum (Lch* 
laaonaad Neumann, Bakt. Diag., 7 Aufi, 
t, 1927, 709). 

Source; From river and lake water. 

Habitat: Water 

17a BadUtis arborescens Chester. 
IBaeillus arborescens non-Uque/aciens 
Ra-vcnel, Mem. Nat. Acad. ScK, S, 2S90, 
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39; ISaclcnum arborcsccns noit'ligue- 
facicns Chester, Ann. Kept. Del. Col. 
.'Vgr. Enp. Sta., 9, IS97, 103; not Iiac~ 
tcrium aThorcscens non-liqticfacicns von 
Iligicr, Hyg. Runcl., 12, 1902, 479; Ches- 
ter, Man. Dcterin. Ilact , 1901, 249.) 
Regarded by author as .a non-Iiqucfying 
strain of Bacillus nrhorescem rrankland 
and FranUand Not a j'ellow clirumo- 
gen. From soil. 

IS. Flavobacterium lutescens (Mig- 
ula) Bergey ct al. (Der gelbe Bacillus, 
Lustig, Diagnoatik dor Baktcrien dcs 
Wassers, 1S93, 7S; //aetcriM?n lutcsccns 
Jligula, Syst «1. llakt., 2, 1900, 476; 
Bergey ct al , Manual, Ist cd., 1923, 114.) 
From Latin lulum, yellow; lulesccns, be- 
coming yellowish 

Rods 0 5 by 0 93 micron, occurring 
singlyand in pairs. Non-niotile. Gram- 
negative 

Gelatin colonies. Circular, yellow, 
lobate. 

Gelatin stab Slow iKtuefaction. 

Agar slant Palo yellow, becoming 
golden yellow 
Broth: Turbid 
Litmus milk Alloilinc 
Potato Luxuriant, golden-yellow 
growth. 

Indole not formed 
Nitrites produced from nitrates 
Aerobic, facultative 
Optimum temperature 30* to 35*C 
Source From water Gibbons (Con- 
trib. to Caiwdian Biol, and Fish , 5, No. 
22, 1934 , 279) reports this species as oc- 
curring in the slime of the cod (Gadus 
ccllanas) 

Habitat Fresh and salt water 

19 Flavobacterium fucatum Harnson. 
(Canadian Jour, of Research, I, 1929, 
232 ) From Latin fucalus, painted, col- 
ored. 

Rods: OS to I 0 by 2.5 to 3.5 microns, 
slightly bent, with rounded ends. Gran- 
ular with diphtheroid forms at 37®C. Non- 
motile. Gram-negative. 


Gelatin colonies: Circular, yellow, en- 
tire, paler at edges 

Gelatin stab: Cratcriform liquefaction 

Agar colonics: Circular, buff-yellon, 
smooth, shiny, convex to pulvinate, gran- 
ular, entire. 

Agarslant :Moderate, light buff-yellovr, 
spreading, shiny, smooth. 

Ammonium phosphate agar: Good 
growth in C days. 

Broth ; Turbid, becoming clear, pellicle 
and yellow' sediment. 

Litmus milk: Alkaline. Peptonized 
Clear scrum. Vcllow sediment. 

Potato: Abundant, pale buff-yellow, 
smooth, spreading, becoming orange-i el- 
low. 

Indole not formed. 

Nitrites produced from nitrates. 

Traces of ammonia formed. 

No acid from glucose, lactose or suc- 
rose. 

Loeffler's blood scrum not liquefied 
Light buff-yellow growth becoming ochra- 
ecus salmon. 

No IIjS formed. 

Aerobic, facultative. 

Optimum temperature 20* to 25*0. 

Source: Repeatedly isolated fromliviofe 
lialibut obtained at 30 to 50 fathotfS» 
PaciCc Ocean. Also isolated by Gibbons 
(Cbntrib. to Canadian Biol, and Fish., 8, 
No. 22, 1934, 279) from cod (C?odaJ 
coffanas) and dogfish {Squalus ocan- 
l/ixas). 

Habitat: Skin of fishes. 


20. Flavobacterium esteroaromatlcuia 

(Omcliaiiski) Bergey et al. 

fstcroaroJHa/jcwwOmcIianskijJour. ac 

8, 1933, 407; Bergey et al.. Manual, r 
ed , 1930, 149.) From M. L , ester an 
Greek aromalicus, aromatic. 

Rods • 0 5 by 1 .0 to 3 0 microns ^on- 
motile. Gram reaction not ' 

Gelatin stab: Crateriform hquefa 

with odor of musk melons. . 

Agar colonies: Circular, yellow- ro ' 
ivith fimbriate margin and a fruity aro 
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Broth t Turbid, slight sediment Faint 
fruity aroma. 

Litmus milk: Peptonized. Cheesy 
odor. 

Potato: Abundant growth Disagree- 
able odor. 

I>oeffler’s blood serum' Liquefied 
Indole not formed. 

Nitrites not produced from nitrates 
Ammonia formed. 

Hydrogen sulfide formed 
Fat hydrolyzed. 

Methylene blue reduced 
No acid from carbohydrates. 

Aerobic, facultative 
Optimum temperature 30*C 
Source . Accidental contaminant in rab- 
bit brain containing rabies virus 
Habitat. Presumably widely distrib- 
uted. 

21. FUvobacterlum balustinum Harri- 
son (Canadian Jour Research, i, 192!), 
234 ) 

Rods 0 6 by 2 0 to 4.0 microns, forming 
short chains. Non motile Gram-nega- 
tive. 

Gelatin colonies. Circular, bright yel- 
low center, entire 
Gelatin stab - Liquefied 
Agar colonies Punctiform, c.admium- 
yellow, convex, shiny, tnansparent 
Agar slant- Egg yolk-ycllo«, semi- 
transparent streak, smooth, shiny, be- 
coming brownish-yellow. 

Ammonium phosphate agar Slight yel- 
low growth. 

Broth- Turbid, with j-ellow sediment 
Litmus milk: Slightly acid with yellow 
sediment. 

Potato Scant, yellow growth 
Indole not formed 

Nitrites (trace) produced from ni- 
trates Ammonia not formed 
Faint acidity from glucose No action 
on l.actoso or sucrose. 

I/>onicr’s blood serum not liquefied 
Egg j-olk-likc growth 
No HjS formed. 

Aerobic, f.acultatne. 


Optimum temperature 20° to 25'C. 

Source: Isolated from living halibut 
obtained at 30 to 50 fathoms. Pacific 
Ocean. 

Habitat . Skin of fishes. 

22 Flavobacterliun dormltator 
(Wright) Bergey et al. (Dactllus dormi- 
tator Wright, Memoirs Nat. Acad Sci., 7, 
1895, 442, Baetenum dortnitator Chester, 
Ann Rept. Del. Agr. Exp Sta., 5, 1897, 
109; Bergey et al., Manual, Ist ed., 1923, 
115 ) From Ditin dormtlator, one who 
sleeps 

Description completed from Harrison 
(Canadian Jour. Res , 1, 1929, 233) whose 
cultures differed in some particulars 
from Wright's 

Rods with conical ends, occurring 
singly, in pairs and In chains Non-mo- 
tde. Gram-negative (Harrison). 

Gelatin colonics . Small, yellow, slightly 
granular, liquefying 

Gelatin stab. Infundibuliform lique- 
faction, yellow sediment. 

Agarshnt- Yellow, glistening, translu- 
cent 

Ammonium phospKite agar* Slight j'el- 
low growth 

Broth Turbid, with slight pellicle and 
yellow sediment. 

Litmus milk Slightly acid; litmus re- 
duced. Harrison reports no reduction 

Potato Slight, transparent, yellow 
grow th 

Indole not formed (llarnson). 

Nitrile (trace) produced from nitrates 
(Harnson). 

Acid from glucose, sucrose, glycerol and 
mannitol. Noacid from lactose, ralTmoso, 
and inulin (Harrison) 

Aerobic, facultative 

Optimum temperature 

Source. Originally Isolated from fresh 
watcrat Pinladclphia Enter isolated bj- 
ll.nrnson (loc. etl.) from skin of halibut 
taken in Pacific ocean off CarLida Gib- 
bons (Contrib. to Canadian IJiol and 
Fish , 8, No. 22, 1931, 279) reports this 
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Hence it is imirassiblc to identify them 
definitely ns belonging in /’iaiobaclcriiim. 
Comparative study is needed in some 
eases before other species listed here can 
be placed in their proper place in the 
genus. 

Flavohacicrium, actdificum Steinhaus. 
(Jour. Kact., 4^, 1011, 772.) Frein the 
intestine of the grasshoiiper (Cono- 
ccpkalus fascialii^ De G.), the CoIokuIo 
potato beetle (Lepiinoiarsa dccemlincata 
Say), sovcml unidentified lady l>ocllc 
larvae, and the white cabbage huttertly 
(P{cri8 rapac L ). 

r/ofoiac<crtHman/cnrti/orf«c (Ibivcnel) 
Ilorgcy ct al (/iaci/fnjj entenHi/ormi# 
Ilavencl, Memoirs Nat Ac-ad. Sci., 
8, 1800, 25; Ilnclcrtum antenm/ormh 
Chester, Ann Ilopt. Del. Col. Agr. 
Exp Sta., 0, 1897, 91 , Bergey ct al., 
Manual, 1st cd , 1923, lOl ) From 
soil. See Manual, Cth cd , 1939,531 fora 
description of tins organism 

Flavobactcrium Qiiraniiacum (Prank* 
land and Frankland) Bergoy cl al 
(liactllus fl»rrt?diaci/3 G. and I’ Frank* 
land, Zeitsehr f. llyg , C, 1SS9, 390, 
liactenum aurantiacus Chester, Ann 
Uopt Del Col Agr Evp Sta , 0, 1897, 
109 , Bergey ot al , Manual , 1st cd , 1923, 
107, Chro7nobQdcrt?i;n Ritro;dtacuin Top- 
ley and Wilson, I’nnc Bact nmJ Iinmun , 
/, 1931, 405) Fromwatcr. See ^laiiu.'il, 
5th cd., 1939, 533 for a description of this 
organism 

Flavohaclcrium aiira?iliniitn (Hammer) 
Bergey otal awranlini/sllain- 

mcr, Research Dull, No 20, Iowa Hap 
Sta., 1915, 149, Bergey ct .al.. Manual, 
1st cd , 1923, 107.) From milk See 
Manual, 5th ed , 1939, 541 for a descrip- 
tion of this organism 

Flavobaclcnuin aiircsccns (Ravenel) 
Bergey et al {Bacillus aurescens Rave- 
tiel, Memoirs Nat Acacl. Sci., 8, 1S90, 
8; not Bacillus aurescens Fninkland and 
Frankland, Philo Trans Roy. Soc. 
London, B, 1878, 271, Bacterfum owres- 
cens Chester, Ann Rept Del. Col. Agr 
Exp Sta , 0, 1897, 105; Bergey et al , 
Manual, 1st eil , 1923, 102 ) Prom soil. 


Giblons (Contrib. Canadian Biol, and 
Pish., 8, No. 21, 1931, 307) found this 
fipccies JR fillets of haddock [Mehno- 
aranmus acglefmus). Sec M.anual, 4th 
cd., 1931, 142 for a description of this 
organism. 

FlaKohaclCTium brunneum (Copeland) 
Bergey ct al. {Bacillus brunneus Cope- 
land, Kept. Filtration Commission, Pitts- 
burgh, ISOO, 318; Bergey ct al., Manual, 
Ist ed., 1923, 112.) Prom wafer. See 
Manual, Sth cd., 1939, 511 for a descrip- 
tion of this organism. This may be 
Bacillus brunneus Schrocter, but not 
Bacillus brunneus Eisenberg. The latter 
forms spores. 

riarobaclcrium bucealis (Cliestcr) 
Bergey et al. (Bacillus g, Vipnal, Arch 
d. phjs. norm, ct path., Sir. 3, 8, ISS6, 
3C5; Bacillus buccalh minutus Sfernherg, 
Mainwl of B.act., 1593, W3; Baelerium 
bucealis minutus Chester, Ann Kept. 
Del. Col. Apr. Evpt. Sta., 0, 1597, ICS; 
Bacterium tignali Migula, Syst. d 
Bakt., 5, 1900, 443; Bacterium bueaHti 
(sic) Chester, * Man. Doterm. Bact., 
1901, 1C7; not Bactcriinn huccnlr 
Syst. d B.akt., S, 1900, 445; Bacillus 
ttgnalts Ncpveuv, Th6re Fac. Pliarm., 
Paris and Nancy, 1920, 112; Bergey etal , 
Manual, 1st cd., 1923. 113.) Fnm 
sa!i\a. See M.'tnu.nl, Sth cd., 1930, 541 
for a description of this organism 

Flatobaclcrium huUjri Bergey et ri. 


{Bactlhis aromaticus bulyri Sevenn, 
Cent f Bakt., II Abt.. //, 1903. 
Bergey ct al , Manml, Isted., 1923, IW ) 
From sour crc.nm, Produces an agteea ® 
odor. See Manual, 5th cd., 1939, 5 
for a description of this organism. 

riaiobacterium chJorum Steinhaus. 
(Jour aict., iS, IMl. ra ) From tM 
intestine of the nine-spotted lad> ee 
(CoccincRa Tiei’cninotota llabst.). 

Flatobaclcrium de/iifriyicans 
lUid Neuinaiin) Bergey et al. ( 
dcmtrtjkans /, Burn and Stutzer, 

f Bukt,IIAbl,I,lS35,3tO;BocKrm» 

denunjicans 1, Chester, Auk ep ■ 

Col Agr ESP Sta,9, 

(erttm demtrijicans Lehmawn 
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minn, Bakt. Diag , 2 Aufl , 2, 1S99, 273; 
Pseudomonas stutzeri Migula, Syst d 
Bakt , 2, 1900, 929, Bacillus dcnilTtficans 
Chester, Man. Determ. Bact , 1901, 224, 
Bergey ct al., Manual, 1st cd , 1923, 109, 
Chromobacterium denilrtjicans Topley 
and Wilson, Princ. Bact and Immun , I, 
1931, 405 ) From horse manure Sec 
Manual, 5th cd , 1939, 531 for a tlcscnp- 
tion of this organism 
Flaiohaclerium desidiosum (Wright) 
Bergey ct al. (Bacillus decidtosus (sic) 
Wright, Memoirs Nat Acad Sci,7, 1S95, 
443; not Bacillus desiduosus McBefh, 
Soil Sci , I, 1910,450; Bacterium desidio- 
sus and Bacterium decidiosus Chester, 
Ann Rept Del Col Agr Esp Sta , 9, 
1S97, 107 and 133 , nuiotacfcrtim decidu- 
osum Bergey ct al , Maninl, Ist ed , 1923, 
114 ) From water Gibbons (Contrib 
Canadian Biol, and Fish., S, No 24, 1931, 
393) found this species m fillets of had- 
dock (Melanogrammus acglefinus) See 
Manual, 5th ed , 1939, 514 for a descrip- 
tion of this organism 

Flabobacienuin Jlaiesecns (Pohl) 
Bergey ct al. (Bacillus fiaicsccns Pohl, 
Cent f Bakt , II, 1892, 144; Bergey ct 
al , Manual, Ist ed , 1923, 107 ) From 
water Sec Manual, 5th cd , 1939, 
535 for a description of this organism 
FlaiobacUrium Jlacum (Fulirniano) 
Bergey ct al. (Bacillus flavus Fuhr- 
mann, Cent f Bakt , II Abt., 19, 1907, 
117, Manual, Ist cd., 1923, 101 ) From 
beer Sec Manual, 4th cd , 1934, 141 
for a description of tins organism 

F/<iio6acti;rtiun gclalinum Sanborn 
(Jour B.act , 19, 1930, 370 ) From sea 
water 

Flaiobaclcrium halmephilum Elaiari- 
Volc.am (.Studies on the microflora of 
the Dead Sea, Thesis, Hebrew Univ , 
Jerusalem, 1940, VIII and 85 ) Fmmthc 
Dc.ad Sea A jcllow* h.alophilic species 
FlaiohactcTium halophtlum Bergey ct 
al (Culture No SO of B.aramK-Pi).ow- 
sky. Cent. f. Ikakt , II Abt . 70. 1927, 
373, Bergey cl al., Manual, 3rd cd., 1930, 
147.) From sea water. See Manual, 


5th ed., 1939, 540 for a description of this 
organism 

Flavobaeicnum lacunalum (\Vriglit) 
Bergey et al (Bacillus lacunatus 
Wnght, Memoirs Nat. Acad Sci., 7, 
1S95, 435, Bacterium lacunatus Chester, 
Ann. Kept Del Col Agr Exp. Sta , 9, 
JS97, 110; Bergey et al , Manual, 1st ed., 
1923, 117 ) From water See Manual, 
5(hed , 1939, 552 fora description of this 
organism 

Flacobaclerium matzoonii (Chester) 
Bergey et al. (Species No 4G of Conn, 
Storrs Agr Exper. Sta., 7th Ann. 
Rept for 1894, IS95, SO; Bacillus mata- 
sooni (sic) Chester, Man. Determ. 
Bact , 1901, 236; Bergey et a! , Manual, 
Ist ed , 1923, 107.) From matzoon, a 
fermented milk from Armenia. See Man- 
ual, 5tb ed , 1039, 53G for a description 
of this organism. 

Flacobaelertum ovale (Wright) Bergey 
et al (Bacillus otalis Wright, Memoirs 
Nat Acad Sci , 7, IS95, 435; Bacterium 
oralis Chester, Ann Rept. Del. Col. 
Agr Exp Sta, 9, 1897, 111; not Rac- 
lerium ocale Migula, Syst d. Bakt., S, 
1900, 45S, Bergey et al , Manual, 1st cd., 
1923, 117 ) From water. See Manual, 
5lh cd . 1939, 551 for a description of this 
organism 

Flaiobaclcnum plieatum (Zimmer- 
niann) Bergey ct al. (Bacillus plicatus 
Zimmermann, Bakt unserer Tnnk- u 
Nulznasscr, Chemnitr, /, ISDO, 51; not 
Bacillus plicatus Frankland and Frank- 
land, Phil Tmns. Roy Soc. I^ondon, 178, 
B, I8S7, 273, Bergey et al , Mnnu.nl, let 
cd , 1923, 105 ) From water Gram- 
ii'-gntive Non-mo tile Sec Manual, 5th 
cd , 1939, 5-32 for a description of this 
organism Sec p CSt, 

Flaiobacicnum pruneaeuin S.inborn. 
(Jour Bnct , lO, 1930, 37G ) From sea 
water 

Ffflto5octcritmi radialum (Zimmor- 
mann) Bergey ct al. (Bacillus radiatus 
Zimmermann, Bnkt unserer Trink- 
u Nulzwasscr, Chemnitz, /, 1890, 5S; 
Baatlus radiatus aquahhs Frankland 
and Frankland, Miemorg. in Water, 
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London, 1891,458; Bcrgcy ct nL, Manual, 
Ist ed., 1923, 101.) From water. See 
Manual, 5th cd., 1039, 531 for n descrip- 
tion of this organism. Gram-variable. 
Slight motility of shorter rods. 

Flavohacterium schxrokikkxi (II. Jen- 
sen) Bergey ct nl. (S^ilpetcr zerslorcn- 
dco Bacillus, Schirokikh, Cent. {. Bakt., 
II Abt., S, 1690, 205; Baelerium sekiro- 
kikhi II. Jenson, ftjd., 4i 1808, 409; 
Bacillus dcnilrxficans Chester, Man. 
Dclerm. Bact., 1901, 274; Bergey ct nl., 
Manual, Ist cd., 1023, 100). From horse 
manure. See Manual, 5th cd., 1939, 527 
for a description of this organism. 

F/at’o5actenu?n slolanatuxn (Adatnetz 
and Wichmann) Bergey ct al. (Bacillus 
stolonatiis Ad-imctz and Wichmann, Mitt. 
Ocst. Vcrauchsstat. f. Brauerci u. M5lz., 
Wien, Heft 1, 18SS, 8S1; Bacterxum stolon* 
Qlua Chester, Ann. Rept. Dcl.CoI.Agr. 
Exp. Sta., $, 1607, "C; Bergey cl al.. Man- 
ual, Ist cd., 1923, 100.) See Manual, 5th 
cd., 1930, 535 for a description of this 
organism. From water. 

Flavobacteriwn tremelloidcs (Tils) 
Bergcyotal. (Bactllus IrcmelloidesTxU, 
Ztschr. f. Ilyg., 0, 1890, 292; Bacterium 
(remcllotdcs Chester, Ann. Rept. Del. 
Col. Agr. Exp. Sta., 9, 1897, 105, Bergey 
ct al., Manual, Ist cd., 1923, 105.) From 
river water at Freiburg. Forms a yellow^ 
slimy milk. See Manual, 5tli cd., 1939, 
632 for a description of this organism 


Flavohaclerium (flalobacterium) mam- 
morlui Elazari-Volcani. (Studies on the 
Microflora of the Dead Sea, Thesis, 
Hebrew Univ., Jerusalem, 19^0, V and 
48.) From the Dead Sea. This species 
and Flavobaeterium (Ilalobaclenum) 
halobium and Flavobaclerium (Bolo- 
hacterium) trapanxeum are placed in a 
new subgenus of FlavohacleTtum named 
JtalohacteTium. All produce red pig- 
ment. The flagellation of these species 
was not determined. They may be 
polar flagellate, see Pseudomonas salin- 
oriaand P. eutirubro. 

Fiatobaclerium (Balobaclerium) halo- 
6»um (Fetter) Elazari-Volcani. (Mi- 
crobe du rouge de moruc, Lc Dantee, 
Compt. rend. Soc. Biol., Paris, 58, 1902, 
136; Baexllus halobius ruber Klebahn, 
Miltcil. a. d. Inst. f. allg. Bot. Hamburg, 
4, 1919, 47; Bacterium halobtum^ Fetter, 
Over road en andere bacterien van 
gesouten visch, Diss , Utrecht, 1932; 
Elatari-Volcani, Studies on the ificro- 
flora of the Dead Sea, Thesis, Hebrew 
Univ., Jerusalem, 1910, Vnnd59 ) Pkhs 
reddened salted codfish. 

riafobaclcnum (//ofobaclmum) fra- 
fanXeum (Fetter) Elazari-Volcani. (Bae- 
tenum froponi’cwm Fetter, Over rood en 
andcrc baclcrien van gezouten visch, 
Diss., Utrecht, 1932; Elazari-Vokam, 
Studies on the Microflora of the Dea 
Sea, Thesis, Hebrew Univ. Jerusalem, 
1940, V and 59.) From the Dead Sea. 
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FAJIILY X. ENTEROBACTERIACEAE lUHN. 

(Cent. f. Bakt., II Abt , 9$, 1937, 2S0.) 

Gram-negative straight rods. Motile with peritrichous flagella, or non-motile. 
Grow well on artificial media. All species attack glucose forming acid, or acid and 
visible gas (Hj present). Characteristically nitrites are produced from nitrates 
(exceptions in Erunnia only). Antigenic composition is best described as a mosaic 
.which results in serological interrelationships among the several genera, even extend- 
ing toother families. Many animal parasites, and some plant parasites causing blights 
and soft rots. Frequently occur as saprophytes causing decomposition of plant mate- 
rials containing carbohydrates. 

Note - Early attempts to develop a satisfactory basis for the recognition of 
species among the coliform-dyscntery-lyphoid group of bacteria are reviewed by 
Winslow, Kligler and Rothberg (Jour. Baet., 4, 1919, 429). These were largely based 
on differences in motility, production of indolo, ability to liquefy gelatin, and, more 
particularly, differences in the ability to ferment carbohydrates, especially such com- 
pouodsasglucose, lactose, sucrose, dulcitol and ealicln. The more recent attempts 
to express differences in species of coliform bacteria by means of the IMViC reac- 
tion are reviewed by Parr (Amer. Jour Public Health, £$, 1936, 39; Boot. Rev., 

S, 1939, 1), this cryptic symbol indicating the iodole test, methyl red acid deter- 
mination, acetylmethylcarbinol production (Voges-Proskauer reaction) and the util- 
ization of salts of citric acid. Stuart, Griffin and Baker (Jour. Bsct , 56, 193S, 391) 
and Griffin and Stuart (Jour- Bact., 40, 1940,83) have applied these tests plus 
ccllobioso fermentation to a study of a long scries of cultures. 

Capsulated types of coliform bacteria arc still placed in this edition of the 
Mamtal in a separate genus, KUbaiella, although there is some question about the 
separation of these from the species in Eschenehta and Aerobaeler, 

Meanwhile, the Kauffmann and White Antigenic Schema has been successfully 
applied to the recognition of serological groups and types among salmonellas and 
related organisms The groupings recognized arc outlined in the Salmonella Sub- 
committee Reports submitted to the 2nd and 3rd Congresses of Microbiolo^ (Jour. 
Ilyg., Si, 1934, 333 and Proc. 3rd Internat Cong, for Microbiology, 1910, 832). The 
successful use of antigenic structure in this field has stimulated a study of the 
use of n and 0 antigens as a means of classifying the coliform group (Stuart, Baker, 
Zimmerman, Brown and Stone, Jour Bact , 40, HMO, 101) but this method of classi- 
fying the species of coliform tacteria has not proved particularly helpful as yet. 

During this Kime jKjriod there has been an Increasing appreciation of the closeness 
of the relationship between certain common chromogcnic bnetena (Serratia) and ^ 
the coliform baclcri.a (Breed and Breed, Cent. f. Bakt., II Abt , 71, 1927, 435). 
Moreover, the close relationship between bacteria producing soft rots of living vege- 
table and other plant tissue (now inclmlcd m Encinia) and the coliform bacteria 
has become more evident in recent studies (Waldcc, Iowa State Coll. Jour. Sci., 

19, 1915, 435). Many intermediate types are found in rotting vcgolable nwtcrials, 
these rotting types having the ability to attack protopcctin (Burkoy, Iowa State 
Coll. Jour Sci., 5, 1923 , 57) but not to cause soft rots of living plant tissue, 

Bornuin, Stuart and Wicelcr (Jour. Bact , 1914, 351) have proposed a rearrange- 

ment of the species in the family EnUrobaeteriaeeae which combines many forms 
tliat have prcrionsly been regarded as separate species, or even as belonging In sepa- 
rate genera Only the future can determine which of all of thc‘<o views best cxpre«scs 
the relationships of the bacteria belonging in the Family EnUrobacleriaeeae. — Th* 
Editors. 
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Key to the Jnfees o/ family Entcrobacteriaceae. 

I. Ferment lactose uith the formation of acid and visible gas within 24 hours at 
37 C or Within 4S hours at 25’ to SO’C. Some transitional forms produce acid 
and gas from lactose slovily. 

Tribe I. Escherich^ae, p. 44 1. 

II. Plant parasites. Ferment lactose with fornwtion of acid, or acid and visible gas 
Usually attack middle lamellar substance in plant tissues, causing soft rots. 

Tribe II. Ermneae, p. 463. 

III. Ordinarily chromogenic producing a pink, red or orange-red pigment. Occa- 

sionally non-pigmentcd. Ferment glucose and lactose with formation of 
acid, or acid and visible gia. 

Tribe III. Serralcae, p. 479. 

IV. Lactose not fermented within 30 days cither at 37®C or at 25® to 30®C. Urea 

decomposed within 48 hours. 

Tribe IV. pTOleoe^ p. 486. 

V. Lactose rarely fermented within 30 days cither at 37“C or at 25® to 30*C. Urea 
not decomposed within 48 hours. 

Tribe V. Salmonelleae, p. 493. 

TRIBE I ESCIIERIClIEAD OCROEY, BREED AND XIURBtT. 

(Preprint, Manual, 5lh ed., October, JDSS, vi,) 

Ferment glucose and lactose with the formation of acid and visible gas within 24 
hoursat 37®C, or within 48 hours at 25® to 30*C. Some forms produce acid and gas 
from lactose slowly (occasionally not at all). Do not liquefy gelatin e'rcept slowly in 
AerobacUr cloacae 


Key to the genera of tnbe Escberlcheae.® 

I. Acetylmethylcarbinol not produced. Methyl red test positive. Salts of citric ^ 
acid may or may not be used as a sole source of carbon. 

Genus I. Escherichia, p. 444. 

II. Acetylmethylcarbinol produced. Jlcthyl red test negative. Salts of citric 

acid used as sole source of carbon. 

Genus II. Aerdbacler, p. 453. 

III. Acetylmethylcarbinol may or may not be produced. Methyl red test variable. 

Salts of citric acid may or may not be used as sole source of carbon. Gm no 
as abundant as in previous genera Capsulated forms from respiratory, mtes 
tinal and genito-ufinary regions. 

Genus III. Klebsiella, P* 457. 

Geniis I. Escherichia Castellam and Chalmersf. 

(Castellani and Chalmers, tVIaitital Trop Med,, Srd ed., 1919, 9U; 

Orla-Jensen. Jour Bact , C, 1921, 272; Colobaelrum (in part) Dorman, Stuart s ^ 

•Lovino (Jour. Hact.,,, 1010, 153) n-as the first to slion- the inverse correlation bcj 

tween, the methyl red and Voges-Proskauer testa and used these ciiaracters ® 
primary separation of the EschcncAio coli section and the Aetohacier aerogencs sc 
(Amer. Jour. Public Health, 7, 1917, 754). Caf/on 

t Completely revised by Prof. M. TV. Yale, New York State Experimen 
Geneva, New York, Nov , 1938, further revision, July, 1943. 
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\vTieeIer, Jour. Bact , 4S, 1011, 357 ) Named for Theodor Escherich, uho first iso- 
lated the type species 

Short rods fermenting glucose and lactose with acid and gas production. Acetyl- 
methylcarbinol is not produced Alethyl red test positive. Carbon dioxide and 
hydrogen produced in approximately equal volumes from glucose. Generally not 
able to utilize uric acid as a sole source of nitrogen. Found in feces and is occasionally 
pathogenic to man (colitis, cystitis, etc ) It is, however, also widely distributed in 
nature. 

The type species is Esekerichta eoli (AliguU) Cistcllani and Chalmers. 

Key to the speetts of genus Escherichia. 

I Citric acid and salts of citric acid not utilized as sole source of carbon. 

A. Hydrogen sulfide not produced 

1. Eseheriehia eoli. 

II Citric acid and salts of citric acid utilized as sole source of carbon. 


A Hydrogen sulfide produced. 

B. Hydrogen sulfide not produced 


1 Escherichia coll (Migula) Castellani 
and Chalmers. iDaeUrium eoh com- 
mune Eschcrich, Die Darmbaktcrien des 
Neugeborenen und Sauglings, 1SS5, Ba- 
cillus esehertehii Trevisan, I gcncri c ie 
specie dello Batteriacec, 18S0, 15, BactUus 
eoh communis Sternberg, Manual of 
Bacteriology, 1803, 430; BaetUus colt 
Migula, m Englcr and I’rantl, N.altir- 
lichen Pflinzcnfam , i, Ifl, 1S95, 27, 
BactcTium colt Lehmann and Neumann, 
Bakt Diag , 1 Aufi , 2, 1S06, 221 , Bacillus 
coll lerus Durlmm, Jour Exp Med , 5, 
1900, 371; Dactlhis coU communis rerus 
Durham, ibid, 353; Aero6acfcr colt 
Bcijcnnck, Cent, f Uikt., II Abt., 0, 
1900, 103, Castellani and Clialmcrs, Afcin, 
Trop Med., 3rd cd , 1010, 941, Bacillus 
coU-communis Winslow, Kligicr and 
Itothberg, Jour. Bict , 4, 1919, 4S3, 
Uacltnum coU-communis Holland, Jour. 
Bact, 5, 1920, 217, Colobaclrum colt 
Borman, Stuart and Wirelcr, Jour Ikict., 
48, 1911, 35S ) From Latin colon, the 
largo intcalino 

Note Weldin (Iowa State Jour Sci , 
1 , 1927, 121) considers the following 
identical with the aboxo. Bacillus can- 
ctda rifiggc. Die Mikroorganismen, IbSC, 
205 or iiion* prolrably Bneewr, Berlin 


2. Escherichia freuniii. 

3 Esekerichta intermedium, 

kim. Woebnsehr., 1SS4, No 14; Bacillus 
C, Booker, Trans Ninth internat. Med. 
Congress, S, 1SS7, 503; Bacillus sehajftri 
von Freudcnrcich, Innciw. Jahrb. d. 
Schneis, 4, 1300, 17; Baeterium eavieida 
Cheater, Ann Repl. Del. Col. Agr. Exp. 
Sta , $, 1$07, 130; Bacterium schafferi 
Chester, ibid,, 74, Bacillus mustclae 
seplicus Matzuschita, Bakt. Dtag , 1002; 
BaetUus communis Jackson, Jour. Inf. 
Dis , 8, 1911, 211, not Bacillus communis 
Migula, Syst. d. Bakt, 2, 1900, 725; 
Escherichta caiieida Castellani and Clml* 
mers, Manu.al of Trop. Med , 3rd ed., 
1919, 912, Bscfteric/u’a schaeffen Bergey 
ct al.. Manual, 1st cd , 1023, 100, 
Ocstcrie (Cent, f Bakt., I Abt., Orig., 
134, 1035, 115) 1«3 described a yellow 
strain Baeterium eoh flavum, Parr (Proc. 
Soc Exp Biol, and Med., 35, 1037,503) a 
goldcn-braw n strain Bacterium aureseens 
(not Bacterium aureseens Migula, Syat. 
d BaU ,2. 1000, lCC),and Tittsler (Jour, 
Bact , 35, 1937, 450) reddish-orange 
strains which arc regarded ns pigmented 
vanantsof Eschertehmeoh. 

Hods - Hsu-ally 02» by I.O to 3 0 microns, 
xmrylng from almost coceoid forms to long 
rods, occurring nngly, in ixurs .mil short 
clinin* .Motile or nnii-in'KiIc, Motile 
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strains have peritrichous flagella. Not 
usually capsulated. Non-spore-lorming. 
Gram-negative. 

Gelatin colonies : Opaque, moist, gray- 
ish-white, entire. 

Gelatin stab: Grayish-white, spread- 
ing, undulate. No liquefaction. 

Agar colonies: Usually white, some- 
times yellowish-white, rarely yellow, 
yellow-brown, golden-brown, reddish- 
orange or red; entire to undulate, moist, 
homogeneous. Atypical forma occur fre- 
quently. 

Agar slant: Usually white, sometimes 
yellowish-white, rarely yellow, yellow- 
brown, golden-brown, reddish-orange or 
red growth; moist, glistening, spreading. 

Broth: Turbid, with heavy grayish 
sediment. No pellicle. 

Litmus milk: Rapid acid formation 
with development of gas, usually coagula- 
tion, curd may or may not be broken up, 
no peptonization of the curd. Litmus 
mayor may not be reduced. 

Potato: Abundant, grayish to yellow- 
ish-brown, spreading. 

Indole usually formed. 

Nitrites produced from nitrates. 

Blood agar plates: Different strains 
vary widely in their action, some being 
hemolytic (Buchgraber and Hilkd, Cent, 
f. Bakt., I Abt., Grig., ISS, 1935, 449). 

Heat resistance : Usually destroyed in 
30 minutes at OO^C, but certain heat- 
resistant strains may withstand this 
exposure (Ayers and Johnson, Jour. Agr. 
Res., 5, 1914, 401; Stark and Patterson, 
Jour. Dairy Sci., /9, 1936, 495). 

Antigenic structure: An antigenically 
heterogeneous species. 

Methyl red test positive (Clark and 
Lubs, Jour. Inf. Dis., 17, 1915, 160); 
Voges-Proskauer test negative (Durham, 
Jour. Exp. Med., 5, 1901, 373); inverse 
correlation between methyl red and 
Voges-Proskaucr tests (Levine, Jour. 
Bact., 1, 1916, 153). 

Citric acid and salts of citric acid not 
utilized as sole source of carbon (Koser, 
Jour. Bact., 8, 1923, 493). 

Uric acid not utilized as sole source of 


nitrogen (Koser, Jour. Inf. Dis., £5, 1918, 
377); uracil utilized as sole source of 
nitrogen (Mitchell and Levine, Jour. 
Bact., 55, 1938, 19).- 

Gas ratio: Approximately equal vol- 
umes of carbon dioxide and hydrogen, 
ratio 1:1, produced from glucose (Harden 
and Walpole, Proc. Roy. Soc., Ser. B, 77, 
IJW5, 399 ; Rogers, Clark and Davis, Jour 
Inf. Dis., U, 1914, 411). 

Catalase produced. 

No HjS produced in peptone iron agar 
(Levine, Epstein and Vaughn, Ainer. 
Jour. Public Health, £4, 1934, 505; Titts- 
ler and Sandholzer, Amer. Jour. Public 
Health, £7, 1937, IfMO). More sensitive 
indicators give positive tests for HsS 
(Hunter and Weiss, Jour. Bact., 55, 1933, 
20 ). 


Trimetbyleneglycol not produced from 
glycerol by anaerobic fermentation 
(Braak, Onderzoekingen over Vergisting 
van Glycerine, Thesis, Delft, 1923, 166; 
Werkman and Gillen, Jour. Bact., #5, 
1932, 167). 

Acid and gas from glucose, fructose, 
galactose, lactose, maltose, arabinose, 
xylose, rhamnose and mannitol. Sucrose, 
raffinose, Ealicin, esculin, dulcitol and 
glycerol may or may not be fermented. 
Variable fermentation of sucrose and 
sallcin (Sherman and Wing, Jour. Bact, 
55, 1937, 315; Tregoning and Poe, Jour. 
Bact., S4, 1937, 473). Inulin, pectinand 
adonitol rarely fermented. Dextrin, 
starch, glycogen and inositol 
mented. Cellobiose (Jones and Wise, 
Jour. Bact., II, 1926, 359) and a-metbyt- 
glucosido (Koser and Saunders, Jour- 
Bact., U, 1932, 267) not fermented- 
Certain strains produce variants w ic 
feiment lactose slowly or not at all ( 
nebaum. Jour. Bact., 50, 193 , 

Some strains of slow-lactosc-fermenten 
appear to be intermediate *5etwec“ 
coliform and paratyphoid ox- 

ford, Jour. Path, and Bact., 41, 

77) See Twort (Proc. Royal Soc. 
to, W, 1907, 329) 
unusual e'omsides; jLioO) 

Bact., SO, 1935, 189 and «. 
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for utilization of certain sugar aleoluils 
and their anhydrides; Poe and Klemme 
(Jour. Biol. Chem., 109, 1035, 43) for 
utilization of rare sugars See Winslow, 
Kligler and Rothberg (Jour. Bact., i, 
1919, 429) for review of literature relative 
to classihcation. 

Fecal odor produced. 

Aerobic, facultative. 

Growth requirements- Good growth 
on ordinary laboratory media Optimum 
growth temperature 30® to 37®C. Growth 
takes place at 10®C and at 45®C Gas 
produced from glucose at 45* to 46*C 
Eijkmann test positive (Eijkmann, Cent, 
f Bakt., I Abt , Orig , 57. 1904, 74, 
Perry and Ilajna, Jour. Bact , SG, 1933, 
419). 

Source : From feces of infants. 

Habitat: Normal inhabitant of the 
intestine of man and all vertebrates 
Widely distributed in nature. Fre- 
quently causes infections of the genito- 
urinary tract. Invades the circulation 
in agonal stages of diseases 

la EsehtricUa cof» var. acidilacUct 
(Topley and Wilson) Yale. 

(Milchsaurcbaclerlum, Ilueppe, Mit. 
d. icais. Gesund , 2, 18S4, 340, BactUus 
aetdi laclici Zopi, Die Spaltpilzc, 1885, 
87; not Baelertum acidi lacliet Zopf, 
Die Spaltpilzc, 18S4, COj BactUia aciJt 
laeltci I and II GrotenfeU, Fortschr. d 
Med., 7, ISSO, 121; possibly also Dae- 
tertum aetdi lacltei I and II Grotenfelt, 
t6td , 123 , Bacterium acidi laetia Migula, 
in Englcr and Prantl, NatOrlichcn Pfian- 
senfaiiiilien, /, la, 1895, 25; not Bac- 
tenum acidi laetiei Kruse, in Flilgge, 
Die Mikroorganismen, 3 Aufl , 2, ISOG, 
357; not Bacterium B, Peters, Bot. Zei- 
tung, 47, 1889, 422); possibly Baeferivm 
groten/eldlit Migula, Syst. d. Dakt., 2, 
1900, 403, a synonym of Bacterium acidt 
laettci I Grotenfelt; Baeillia acidi- 
/actin' Jackxm, Jour. Inf Dis , 8, 1911, 
241; possibly Bactllua laeUeut Msed, 
Traitd pratique do bact., 1913, 452; not 
Bacillus laelieus Kruse, in FlOgge, Die 
Mikroorganismen, 5, 1896,356; Eaeterium 


duodcnale Ford, Studies from Victoria 
Hospital, Montre.al, 1, 1903, 17 (according 
to Perkins, Jour. Inf. DIs , 57, 1925, 247) ; 
Eneapsulalus acidi laclici Casteilani and 
Chalmers, Manual of Trop Med., 1919, 
934; Bacillus laeltci-addi Holland, Jour. 
Bact, 5, 1920, 218; Baclerium aetdi- 
laclici Holland, tbid.; {Encapsulata) 
Bacillus duodenale Perkins, Jour. Inf. 
Dis , 57, 1925, 247 ; Escherichia acidi- 
lactiei Bergey et al., Manual, 1st ed., 
1923, 199; Bacterium eoh var. acidi 
lactici Topley and Wilson, Princip. Bact. 
and Immun., I, 1931, 440, Yale, in 
Manual, 5th cd., 1939, 393 ) 

Identification: Includes strains of 
Escherichia eoU which do not attack 
either sucrose or aaliein. It is generally 
thought that Ilucppe’s cultures were 
contaminated with a spore-former. 

Source: From milk. 

lb Escherichia colt var. neapoblana 
(Topley and Wilson) Yale (Ncapeler 
Bactcrien, Emmerich, Dcut. med. 
Webnsehr ,10, 1881,299, Bacillus mapoU 
t/anus FlQgge, Die Mikroorganismen, I8S0, 
270, Baetenum neapohtanus Chester, 
Ann Rept. Del Col. Agr. Exp. Sta., 0, 
1897, 13S, Escherichia neapolitana Castcl- 
lani and Chalmers, Man. Trop. Med., 3rd 
ed , 1919, 942; Baclerium eoli var. nea- 
politanum Topley and Wilson, Princip. 
Bact. and Immun , /, 1931, 416, Yale, in 
Manual, 5th ed , 1939, 393 ) 

Identification: Includes strains of 
Escherichia eoli which ferment sucrose 
and salicin. 

Source: From cholera patients or cad- 
avers, originally thought to be the cause 
of cholera. 

Ic. Esehtriehia eoli var. eommunior 
(Topley and Wilson) Yale. {Bacillus 
co/irommuntor Durham, Jour. Exp Med., 
6, 1990, 353; Bacillus eommunior Ford, 
Studies from Wetoria Hosp , Montreal, 
t, 1993, 17; Baclerium eommuniitr Jack- 
son, Jour. Inf. Dis., 8, 1911,211; Bacillus 
eoti-communior Holland, Jour. Bact., 5, 
1920, 217; Daelerium co/i-comnitmiof 
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Holland, idcvi", Escherichia eommunior 
Berjity ct al., Manual, Ist cd., 1923, 200; 
Eacleriinn ceJi var. connnunior Toplcy 
and Wilson, Priiicip. Bact. and Iinmun., 
/, 1931, 41G; Yale, in Manual, 5th cd., 
1939, C93.) 

V.a!o (Cornell Vet., 23, 1933, 306) re- 
gards Baefemm asikeniae D.an'son (15th 
Ann. Rpt., Bur. Anim. Ind., U S.D.A., 
1898, 329; Bacillus asl/icniac Winslow', 
Kliglcr and Rothberg, Jour. Bact., 4, 
1910, 487; Escherichia asiheniae Bergey 
ct al., Manual, 1st cd., 1023 , 205) os a 
synonym of Escherichia eommunior. 

Identification: Includes strains of 
Escherichia coli which ferment sucrose 
but not salicin. Levine (Iowa Rng. Exp. 
St.a. Bui. 62, 1921, 38) recognizes a strain 
which ferments salicin 

2. Escherichia freundll (Bra.ak) Yale. 
{Bacterium freundh Br.a.ak, Ondcrzockin- 
gen over vcrgisting van glycerine. 
Thesis, Delft, 1028, 140; Ctlrohaclcr 
freundii Werkman and Gillen, Jour. 
Bact., £3, 1032, 176; Yale, in Manu.al,5th 
ed., 1939, 394, Colohaclrum freundii 
Borman, Stuart and Wheeler, Jour. 
Bact , 4^, 1044 , 35S.) Named for A. 
Freund, who first observed that tri- 
methylenoglycol was a product of fer- 
mentation (ISSl). 

Minkewitsch (Ztschr. f. Ilyg-, Hi, 
1030, 180) proposed the name Bacterium 
coll cilrovorum for the intcrmcdi.atcs but 
this name is not acceptable since it is a 
trinomial. 

Workman and Gillen (Jour. Bad , S5, 
1932, 177) emended the description of 
Bacfenum/reimdii, and created the genus 
Citrobacter The following species re- 
named by Werkman and Gillen are 
regarded as identical with Esehertchta 
freundii Citrobacter album, Citro&actcr 
decolorans, Citrobacter dtversum and 
Citrobacter anindcficum 

Tittsler and Sandholzer (Jour. Bad., 
29, 1935, 349) and Carpenter and Fulton 
(Amer Jour. Pub. Health, 27, 1937, 822) 
suggest that the intermediates which 


give a positive methyl red and a negative 
Voges-Proskauer test be allocated to the 
genus Escherichia, Other strains are 
apparently more nearly related to the 
genus Acrolacicr tlian to the genus 
Escherichia since they produce acetyl- 
mcthylc.'irbinol. Barritt (Jour. Path, 
and Bad., 42, 1930, 441 ; 44, 1937, G79) has 
shown that some of the intermediates 
form traces of acetylmethylcarbinol 
which can be delected by the a-naphthol 
test, but not by the standard Voges- 
Proskauer test as described in the Manual 
of Methods for the Pure Culture Study of 
Bacteria (Soc. Amer. Bad., 1937, 17). 

Rods: Short rods with rounded ends, 
occurring singly, in pairs and short 
cliatns. Motile or non-motile. Gram- 
negative. 

Gelatin slab: Liquefaction by 4 out of 
15 cultures (Werkman and Gillen, Jour. 
B.ad., S$, 1932, 177). No liquefaction by 
any strains (Tittsler and Sandholzer, 
Jour. Bact., £0, 1935, 353; Carpenld and 
Fulton, Amer. Jour. Pub. Health, £7, 


1937,822). 

Agar slant: Smooth, gray, shining, 
filiform and bulyrous growth. 

Litmus milk: Acid in 2 days; coagula- 
tion m.ay or m.ay not take place; no pep- 
tonization. 

Potato: .\bundant, yellonish-uhite 
growth. 

Indole may or may not be forme 
(Workman and Gillen, loc. cit.; Tittsler 
and Sandholzer, loc. at,). 

Nitrites produced from nitrates. 

Methyl red test positive. Voges- 
Proskauer test negative (Koscr, Jour 
Bad , 9, 1924, 59). Some strains give a 
positive methyl red and a positive I'oges- 
Proskauer test (Parr, Jour. Bad., S6, 
1938, 1). , 

Citric acid utilized as sole sou^rce ot 
carbon; uric acid not utilized as t ® ^ 

source of nitrogen (Koser, loc. cit- , d 
jnsn and Gillen, loc. cit,, 1C7). 

Oitalase produced. 

Hydrogen sulfide produced m 
peptone, ferric citrate agar ( ' 
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Epstein and Vaughn, Ainer Jour. Pub. 
Ilcalth, S4, 1934i 505; Tittslerand Sand- 
holzer, Amer. Jour. Pub. Health, S7, 
1937, 1240). 

Trimethyleneglj'col produced from 
glycerol by anaerobic fermentation 
(Braak, toe. cit , 146, Werkman and 
Gillen, toe. cit , 167). 

Acid and gaa from glucose, fructose, 
galactose, arabinose, xylose, raflinosc, 
lactose, maltose, mannose, rhamnose, 
trehalose, glycerol, mannitol and sorbitol 
Sucrose, salicin, dulcitol, adonitol and 
inositol may or may not be ferrocntcil 
Cellobiose usu-iHy fermented while o 
methyl-glucoside may or may not be 
fermented (Tittslerand Sandholicr, foe 
cit.; Carpenter and Fulton, loc ett). 
No acid or gaa from amygdalin, do\tnn, 
erylhritol, glycogen, inulin or metezitose 
Aerobic, facultative. 

Grow tb requirements Good growth on 
ordinary laboratory media. Optimum 
growth temperature 30’ to 37’C Gas 
not produced in Eijkman test when ear- 
ned out at 45’ to 46’C (Levine, Epstein 
and Vaughn, loc. at.) No gas at 44*C 
(Wilson, Med Hcs. Council, London, 
Special Uept. Scr. 206, 1935, 105) 
Habitat. Normally found in soil and 
water and to a varying degree in the 
intestinal canal of man and animals. 
Widely distributed in nature 

3 Escherichia Intermedium (Werkman 
and Gillen) Vaughn and Lcvmc (Ctlro- 
bacter inUrnicdtum Workman and Gillen, 
Jour Bact., SS, 1932, 178; Vaughn awl 
I/?viiic, Jour. Bact , 44, 1942, 498 ) 
Cttrobacler glycologcnes Werkman and 
Gillen (Joe. at ) is also regarded as a 
«jnon}m of Esckertehia tnlermcdtum 
^aUKhn an<l Lc\inc (loc at) give a 
new description of Csehcriehia tnler- 
tiicilium based on a study of 27 cultures 
Kods: Short rods with rounded ends 
Occurring singly, in pairs and short chains 
in joung nutrient agnror broth cultures 
Acti%ely motile with peritnehous fl.'isclla 
or non-motile. Gram-negative. 


Gelatin stab: No liquefaction after 60 
days at 20’C. 

Agar slant: Smooth to wrinided surface, 
grayish-white, abundant, raised and 
butyrous growth. 

Nutrient broth: Turbid with slight 
nng at surface. 

Litmus milk Acid, sometimes coagula- 
tion and reduction, no proteolysis 

Potato- Growth abundant, while to 
ivory color 

Levine’s eosine-methylene blue agar: 
Well-isolated colonies vary from 1 to 4 
mm m size. No confluence of neighbor- 
ing colonics. Colonics are slightly to 
moderately raised with surfaces varying 
from flat to convex and usually smooth 
and glistening but sometimes dull, rough 
and granular. 

By transmitted light two types of 
colonics have beenobserved- (1) Colonies 
having almost the same appearance 
throughout but with a distinctly lighter 
center, tbe color being similar to the 
medium (2) Colonies having a dark 
brownish central area which diffuses out 
to a lighter margin. 

By reflected light three types of col- 
onies have been observed (1) Dark, 
bulton-Iike, concentrically ringed col- 
onies possessing a strong, greenish- 
mctaltic sheen so characteristic for 
Eseherichta coli. (2) Colonics with 
<Urk, purplish, winc-colorod centers 
surrounded by a light pink zone Some 
colonics arc concentrically ringed. (3) 
Pink colonics with no suggestion of sheen 
but sometimes concentrically ringed. 

Indole may or may not be formed 

Nitntes produced from nitrates 

Fermentation of glucose : The end prod- 
ucts characteristic for the genus IJsekeri- 
chta arc formed. Qirbon dioxide and 
hjdrogen gases are formed in approxi- 
mately equimolar proportions (gas ratio 
1 1) besides Bigniric.ant quantities of 
cthj'l alcohol, and acetic, lactic and 
succinic acids with only traces of formic 
acid. Acctylmclhylcarbinol and 2-3 
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butylene glycol have not been found 
(Voges-Proskauer tost negative). 

Sails of citric acid are utilized as a sole 
source of carbon. 

Catalase produced. 

Hydrogen sulfide not detected in 
proteose peptone ferric-citrate agar. 

Acid or acid and gas produced from 
xj’Iose, arabinosG, rhamnose, glucose, 
fructose, mannose, galactose, lactose, 
maltose, trelialose and mannitol. No 
acid or gas from meJezitose, amygdalin 
and erytbritol. Sucrose, rafBnosc, cel- 
lobiose, a-methyl-glucosidc, adonitol, 
dulcitol, glycerol, inositol, sorbitol, 
starch, acsculin, salicin and spdium 
tnalonate may or may not be fermented. 
Aerobic, facultative. 

Temperature requirements; Growth 
at 10*C and at 45® to 46*C. Optimum 
growth temperature SO® to 37*C. Gas 
not produced in Eijkman tests, although 
same cultures show growth at 45® to 46®C. 

Silt tolerance; Most cultures ferment 
glucose in the presence of sodium chloride 
iaa concentration of 0.0 to 7 0 per cent. 
A few cultures tolerate 8-0 per cent 
sadium chloride. 

pH sangfi; Optimum about pH 7.0. 
Gmwtb occurs at pH 5.0 to pH 8.0. 

Habitat: Normally found to a varying 
c>-Tee in soil, water and in the intestinal 
of man and animals. Widely dis- 
t^jriled in nature. 


\ 


Ajpento*. The following described 
Et»“'is 3 have boon placed in Escherichia 
c^WhclongherOJ 

•BiaUus dcakscens Ford. (Ford, 
iTOTn iVo Victoria Hosp , 

1 1903, 37; also see Jour. 

V'/?, V’OU 211; not Bacillus 
..r-r lancet, 194, 1918, 


^ ’ a' c'. 202.) From feces. 

u rvl^'islcllani. fCas- 
'.VeA. Abt., Orig., 55, 
•' ntervnjiaticus Sak- 
, 3803, 550; 
Util and Chal- 


V'. 

tetll 


mors. Manual of Trop. Med., 3rd ed. 
1919,040; Proieus asiaiicus Bergeyelal 
Manual, 1st ed., 1923, 211; Baclemm 
asialicum Weldin and Levine, Abst. 
Bact., 1, 1923, 13.) From feces. Fer- 
ments lactose slowly or not at all. 

Bacillus asiaiicus mohilis Castellaai 
(ValArie 21, Boycott, Jour. Hyg., 5, 1906, 
33; CasleUani, Ann. di Med., Nav. e 
Colon., il, 1916, 453; iS'fl/monef/o asialkui 
mobilis Castellani and Chalmers, Manual 
of ln>p. Med., Srd cd., 1919, 940; Bac- 
terium vaXerui WcJdin and Levine, Absl. 
Bact., 7, 1923, 13; Proteus talgriei Be/jej 
ctal., Manual, 1st ed., 1923, 211.) From 
feces. A motile variety which Alves 
(Jour. Path, and Bact., 44, 1937, 4S3) 
found to bo identical with Bacillut 
asiaiicus. 

Bacillus chylogenes Ford. (Ford, 
Studies from the Royal Victoria Hosp., 
Montreal, f, (5), 1903, C2; also see Jour. 
Med. lies., 6, 1901, 219.) From feces. 

Bacillus coU immohilis'Krasc, (Kruse, 
in FlQgge, Die Milroorganismeo, 3 Au8 , 
5, 1896, 339; Bacterium eoli mmobtlu 
Chester, Del. Agr. Exp, Sta., 9tb Ann. 
Rept., 1897, 128; Enteroides entcncM 
C&steVaai, Jour, Hyg., 7, 1907, 1 ; Bacillus 
schafferi MacConkey, Jour. Hyg., 9, 1995, 
80; not Bacillus sehoiTerf von Freuden- 
reich, I,andwirtschL Jahrb. den SchweUt 
4, 1890, 17; Bacillus entericus Castellani 
and Chalmers, Manual of Trop. Med., 
Jst ed., 1910, 990; not Bacillus enlericus 
Ford, Studies from Royal Victoria Hosp., 
Montreal, 1, (5), 1903, 40; Escherichia 
schaefferi Bergey et al., Manual, 1st cd., 
J923, 196; Bacterium coU var. immobiUs 
Winslow et el., Jour. Bact., 4, 1919, 
Bacterium schafferi Weldin end Levine, 
Abst. Bact., 7, 1923, 13; cot Bacterium 
schafferi Chester, Ann. Kept. Del. wi- 
Agr. Exp. Sla., 9, 1897, 74; Eschenchta 
enleriea Weldin, Iowa State Coll. Jour. 
Sci., 1 , 1927, 134.) From feces. 'These 
were alf described as non-motile variants 
of Bscherisehia colt (see Weldin, toe. 

Bacillus call mutabtiis Nelsscr. 
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(Neisser, Cent. f. Balct., I Abt , Ref. 
(Supp.), S8, lOOG, 98, Bacterium colt 
Tnutabifc Masaini, Atcb f-Hyg ,61,1907, 
250; Escherichia colt mutabilis Casiellani 
and Chalmers, Man. Trop Med , 3rd 
ed., 1919, 943; Escherichia eolt-mut<dnle 
Deere et al., Jour. Bact , St, J936, G25 ) 
From feces. An unstable variant closely 
related to Eschenchia colt characterired 
by irregular lactose fermentation IVhcn 
cultured on lactose indicator agar, it 
appears not to ferment lactose. After 
some days, lactose-fermenting papillae 
appear grovring on or out of the ongiaal 
colonies. Subcultures from these sec- 
ondary colonics give typical lactose 
fermenlalion but subculture from the 
primary colony, avoiding contact with the 
papillae, gives delayed fermentation of 
lactose and when again plated will pro- 
duce non-fermcoting colonics on which 
fermenting papillao later appear 

Raetllus joatneus Ford (Ford, 
Studios from the Royal Victoria Hosp , 
Montreal, I, (5), 1003, 5S, also sec Jour 
Mod. Res., 6, 1001, 213; Esehenehta 
gaslrica Bcrgey et al , Manual, 1st cd , 
1923 , 203 ) From feces. 

Bacillus gruenlkali hforgan. (Das 
gruenthaler Bacterium, Fischer, Ztschr f 
llyg , 53, 1902 , 417; Morgan, Bnt Med 
Jour., /, 1905, 1257; Bacillus acidt taclici 
var. gruenihah I/ivinc, Jour Bact , 6, 
1918, 270; 27act<rjuffi acidilactiet var. 
gruenlkali IVlnslow, KUgler and Rolb- 
bcrg.Jour.B.act., 4,1919,488; Esehenehta 
gruenthah Castellan! and Chalmers, 
Manual of Trop. Med , 1919, 9J2, Dae- 
tcrium jp'wnthali Weldm and Levine, 
Abst. Bact., 5, 1923, 13 ) From fcccs. 

Baallus thaeus Ford. (Ford, Studies 
from the Itoj-al Victoria llosp., Montreal, 
/, (5), 1903, Cl ; also sec Jour Med Res., 
C, 1901, 213, Escherichia thaeus Bergcy 
et al., Manual, let ed., 1923, 203, Proteus 
iliaeus Bcrgey et al.. Manual, 4ch cd., 
lost, SG3.) From fcccs. 

Bacillus tnfreguens Ford (Ford, 
Studies from the Rojal Victoria Iloap., 


Montreal, 1, (5), 1903, 42; also see Jour. 
Med. Res , 6, 1901, 219.) From feces. 

Bacillus je;unales Ford. (Ford, Stud- 
ies from the Royal Victoria Hosp , Mon- 

t tut rr..i _T. . »» . 


lepons lelhalis Sternberg, Manual of 
Bacteriology, lS93,453;Bac<cnum leporis 
lelkalts Chester, Ann. Ropt. Del Col. 
Agr Exp. Sta , 9, 1897,97; Migula, Syst. 
Bakt , f, 1900, 651; Eberthella leporis 
Bcrgey et al., Manual, 1st ed , 1923, 229; 
FscliencAialcpon’s Bcrgey et al., Manual, 
2od ed., 1925, 221.) From feces. 

Bacillus para-gruenthali Castellani. 
(Castcllani, 1914, quoted from Castellani 
and Chalmers, Ann. Past. Inst., 54, 
1920, 614; Escherichia paragruenthali 
Castellani and Chalmers, Manual of 
Trop. Med , 3rd cd., 1919, 942; Bacterium 
colt var. paragruenthali Weldm and 
Levine, Abst. Bact., 5, 1923, 13.) From 
feces. Weldin and Levine (Iowa State 
Coll. Jour. Sci , /, 1020, 132) regard this 
species as identical with Bact'lfus 
gruenlhoU Morgan. 

Bacillus plf6eiu$ Ford. (Ford, Stud- 
ies from the Royal Victoria IIosp., Mon- 
treal, /, (5), 1903, 41 ; also see Jour. Med. 
Res., 6, 1901, 213; Escherichia plebeia 
Bcrgey ctal., Manual, Ist cd., 1023,203.) 
From fcccs. 

Bacillus subalealescens Ford. (Ford, 
Studies from the Roj'al Victoria Hosp., 
Montreal, /, (5), 1903, 37, also see Jour. 
Med Res., 6, 1901, 217.) From fcccs. 

Bacillus subgaslrieus Ford. (Ford, 
Studies from the Royal Victoria IIosp , 
Montreal, /, (5), 1903, 58; also see Jour. 
Med Res , C, 1901, 219.) From fcccs. 

Bacillus vekanda Castellani (Castcl- 
lani. Jour. Trop. Med and Ilyg., SO, 
1917, 181; EnteroiJes rclanda Castellani 
and Cluditiers, Manual of Trop. Med , 
3rd ed , 1919, Oil; Bacterium vekanda 
Weldin and Levine, Abst. Bact., 7, 1923, 
13; Escfim'cMo trlando Bergcy et al., 
Manual, 111 cd., 1923, 197.) From fcccs. 

Bacillus ren'culi/omani Ilcnrici. 
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(Henrici, Arb. Bakt. Inst. Hochsch. 
Karlsruhe, 1, 1894, 25; Escherichia vesieu- 
Itformans Bergey et al., Manual, 2nd cd., 
1925, 222.) From cheese. 

Bacterium chymogencs Ford. (Ford, 
Studies from the Royal Victoria Hosp., 
Montreal, I, (5), 1903, G3; also sec Jour. 
Med. Res., 6, 1901, 219.) From feecs. 

Bactenum coli alcahgenes Cliiari and 
Lofiler, (Cent f. Bakt., I Abt., Orig., 
96, 1925, 95.) From feces. 

Bacterium coU anindolicum Lembke 
(Lcmbkc, Arch. f. Ilyg , S6, 1896, 299; 
Bacillus amndoKcum Chester, Man. 
Determ. Bact , 1901, 207; Escherichia 
amndoliea Bergey ct al., Manual, 3rd cd , 
1930, 325.) From feces 

Baclcrtum coli xmpcrfcctum Roclcke. 
(Cent. f. Bakt , I Abt., Orig , tl,5, 1939, 
109.) From feces Lactose not fer* 
merited. 

Bactenum formicum Omellanski 
(Omehanski, Cent f. B.akt., II Abt., 
II, 1904, 184; Achromobacter formicum 
Borgey ot al .Manual, 1st ed , 1923, 144, 
Escherichia formica Bergey et ah, Man- 
ual, 2nd cd , 1025, 220.) From soil. 

Bacterium galaciophilum Ford. (Ford, 
Studies from the Royal Victoria Hosp , 
Montreal, 1, (5), 1903, 39, also sec Jour. 
Med. Rea., G, 1901, 217; Escherichia 
galactophila Bergey et ah, Manual, 1st 
ed., 1923, 202 ) From feces. 

Bacterium succinicum S.akaguclu and 
Tada (Cent. f. Bakt , II Abt , lOl, 1940, 
341.) From cheese 

Bactenum uromutabile Koch (Cent, 
f. Bakt., I Abt , Ong , ISS. 1935, 209 ) 
From gemto-urinary infections A non- 
lactosc-fermenting variety that devel- 
oped the ability to ferment iaelose 
slowly. 

Baclertum vcsiculosum I/cnriei (Arb 
bakt. Inst Karlsrulic, /, Heft 1, 1894, 
37; Bacillus tesiculosus MacConkey, 
Jour Ilyg, S, 1909, SG, Eschertchta 
vesiculosa Castcllani and Clialiners, Man 
Trop. Med , 3rd ed , 1919, 912 ) Prom 
cheese 

Eschfirtebia alba Schrirc (Trans 


Royal Soc. So. Africa, 17, 1928, 43.) 
From feces. 

Escherichia brasiliensis Mello. (Sao 
Paulo Medico, Anno 10, S, 1937, U.) 
From feces. 

Escherichia colofoelida (Castellan!) 
Hauduroy et ah (Bacillus colofoelidus 
Castcllani, Jour. Trop. Med and Iljg., 
1930, 134; Hauduroy et ah, Diet. d. Bact. 
Path., 1937, 220.) From feces. 

Escherichia coloides (Castcllani) Cas- 
tellani and Chalmers. (Bacillus coloides 
var. A and Bacillus coloides var. B, 
Castcllani ; Castellani and Chalmers, 
Manual of Trop Med , 1919, 942 and 
946.) From feces. 

Escherichia eololropicalis (Castellani) 
Orslclhani and Chalmers (Bacillus colo- 
tropicalis Castellani, 1007; sec Castellani 
and Chalmers, Manual of Trop. Jled., 
3rd ed., 1919, D42 and 940 )' From 
feces. 

Escherichia cUingeri (Mctalnikov and 
Chorine) Bergey et a! (Coccobacillus 
clUngen Metnlnikov and Chorine, Ann. 
Inst. Past., iS, 1928, 1635; Bergey et ah, 
Manual, 3rd cd., 1930, 330 ) Causes 
fatal infection in insects as Pyrausla 
nubilalis Hubn. (European corn borer) 
and Gaileritt mcllonella L. (bee moth). 
See Manual, 5th cd., 1039, 606 for a de- 
scription of this species. 

Escherichia khartoumensis (Chalmers 
and Macdonald) Hauduroy et al. (Ba- 
cillus kkarloumensis Chalmers and Jlac- 
donald, 1915; see Castcllani and Chal- 
mers, Manual of Trop. Med., 3rd ed., 
1919, 94S; Enterotdes Khartoumensis Cas- 
tcllani and Clialmors, tbid., 941; Ilaudu- 
roy etah, Diet. d. Bact. Path., 1939,230 ) 
From feces. ^ 

Escherichia metacoh (Castellani) Cas- 
tcllani and Chalmers. (Bacillus metacolt 
Chstellani, 1915, see Castellani and 
Chalmers, Manual of Trop. Med., 
cd., 1919, 942 and 918.) From leces. 

Escherichia melacolotdes (Castcllani) 
Castcllamand Chalmers. (Bacillucfnela- 
colotdes Castellani; see Castcllani an 
C'halmers, Manual of Trop. ^ 

cd , 1919 , 942 and 950 ) From feces. 
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Escherichia paradoxa (Toumanoff) 
Hauduroy et al. (Coii6aci/?us paradoxKs 
ToumanofT, Bull. Soc. Centr de M<5d 
, 80, 1927, 3C7; Hauduroj’ ct al , 
Diet. d. Bact. Path., 1937, 231 ) Prom 
fecea. 

Escherichia paiaenlertea (Castcllani) 
Hauduroy et al. {Bacillus paraentertevs 
Castellani, Manual of Trop Med , let 
cd , 1910, 991; Enterotdes paraenlenca 
Castellani and Chalmers, ilud , 3rd etl . 
1919, 941; Hauduroy et al , Diet d Bart 
Path , 1937, 231.) Prom feces 

Escherichia pauloensis Mello (Ass 
Pauhsta de Medicina, It, 1937, 73.) 
From feces. 

Escherichia pseudocoU (Castellam) 
Castcllani and Chalmers {Bacillus 
pseudo’coli Castellani, Manual of Trop 
Med , 1st cd., 1910. 990, Castcllani and 
Chalmers, Manual Trop Med , 3f(l ed , 
1919, 942.) From fcccs. 

Escherichia pseudo-coltformis (Castcl 
lani) Hauduroy et al. {Bacillus pseudo- 
cohformts Castellani, 1917 ; see Castcllani 
and Chalmers, Manual of Trop Med , 
3rd ed , 1919, 952; Hauduroy et at , 
Diet, d Bact. Path , 1037, 233.) From 
fcccs 

J?<c/icric/iia pseudocolotdes (Castcllani) 


Castcllani and Chalmers. {Bacillus 
pseudocolotdes Castellani, 1916; see Cas- 
tellani and Chalmers, Manual of Trop. 
Aled , 3rd ctl , 1919, 954; ihtd , 912; 
Bacterium pscudo-colotdes Wcldm and 
Levine, Abst Bact., 7, 1923, 13.) From 
feces. 

Escherichia pseudocoseoroba Castellani 
and Chalmers. {Bacillus eoscoroba Mac- 
Conkey, Jour Hyg , <?, 1905, 570; not 
Bacillus eoscoroba Trdtrop, Ann. Inst. 
Past , tf, 1900, 224; Baclertum eoscorobae 
Bergcy and Dechan, Jour. Med. Res , 
to, I90S, 1S2, Castcllani and Chalmers, 
Man Trop Med , 3rd cd., 1919, 912; 
Bacillus comniunior var. co«coro6a Wins- 
low, Kligler and Rothberg, Jour. Bact , 
4, 1919, 486, Escherichia eoscoroba 

Weldin, Iona State Coll. Jour. Sci , /, 
1926, 139 ) Prom feces and seiragc. 
This organism described by MacConkey 
13 quite dilTcrcnt from tho organism 
described by Trdtrop (see PasleurcUa 
appendix) 

Cschertchta pseudod!/sentenae Bergej’ 
ct a! {Bacterium pstudodysenteriae 
Kruse, Deutsche Mod Wchnschr., £7, 
1901, 3S6, Bcrgey et al , Manual, 1st ed , 
1923. 19S.) Prom fcccs of normal persona 
and of dysentery patients 


Genus II- Aerobacter Betjennek • 

(Beijermck, Cent, f Bakt , II Abt , 6, 1900, 193, Aeroj7cnMl»ficteriU7n Orla-Jcnscn, 
Jour. Bact., 6, 1921, 272, Colohaelrum (in part) Borman, Stuart and Wheeler, Jour. 
Bact , 48, 1944, 357 ) Prom Latin, oir or gas, and rod 

Sliort rods, fermenting glucose and lactose with acid and gas pro<iuction Methyl 
red test negative, Voges-Proskauer test positive Form two or more times as much 
carbon dioxide as hydrogen from glucose, trimcthylenogljcol not produced from 
gljccrol by anaerobic fermentation, citric acid nnd salts of citric acid utilized as 
sole source of carbon Grow readily on ordinary media. Paciiltalivo anaerobes 
Widely distributed in nature 

The type species is Aerobacter acrojenes (Kru*«e) Bcijcnnek 


l>cviric (Aincr Jour Pub Health, 7, 1917, 7SI) who reports tl«t the two characters 
do not correlate perfectly GrilTm and Stuart (Jour Bict.,40, 1910,9311.) findnsimibr 
correlation of diameters but feci lh.at because these diameters do not correlate per- 
fectly, it would l>o licttcr to combine the two species into a single species 

• Completely rcxiscd bj Prof 31 W. Vale, New York State Px|>crimcnt St.ation, 
Geneva, New York, Nov., 1D3S; further revision, July, 1913. 
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Key to tfee epcctes 0 / yenw Aerobacter. 

I. Glycerol fermented with acid and gas. 

A. Gelatin not liquefied (rarely liquefied). 

1. Aerdbacler aerogenes. 

II. Glycerol fermented with no visible gas. 

A. Gelatin liquefied. 

2. Acro6ac/<T cloacae. 


1. Aerobacter aerogenes (Kruse) Bci- 
jcrinck. {Bacterium laclia aerogenea Es- 
cherich, Fortachr. d. Med., S, I8S5, 515; 
Bacterium laclia Baginsky, Ztsctir. f. 
phys. Chem., IS, lSSS,437;not Bacterium 
laclia Lister, Quart. Jour. Micro. Sci., 
IS, 1873, 380; Bacterium aceticum Bagin- 
sky, ibid.', Bacillua lactantium Tjevisan, 
I generi c le specie delle Bntlcriacce, 
JSS9, 15; Bacillus laclia aerogenes Stern- 
berg, Manual of Bacteriology, 1893, 447; 
Bacillus aerogenes Kruse, in FlQggc, 
Dio Mikroorganismen, 5, 1S90, 340; not 
Banllua aerogenes Miller, Deutsche 
med. Wchnsebr., IS, 1886, 119; Bacterium 
aerogenes Chester, Del. Agr. Evp. Sta., 
0th Ana. Rept., 1807, 53; not Bacterium 
aerogenes Miller, loe. cil.', Beiicrlnck, 
Arch, nderl. d. scl. exact, et nat., 4, 1900, 
1; Kneapsufatus (actts-ccroycncs Castet* 
latii aud Chalmers, Manual of Trop. Med., 
1919, 934, (Fneapsufoto) Baciflua oero- 
genea Perkins, Jour. Inf. Dia., 57, 1925, 
254; Colobaetrum aerogenea Borman, 
Stuart and IVliecler, Jour. Dact., 48, 
1944 , 358.) From Latin, g.as-producing. 

Bods : 0.5 to 0.8 by 1 .0 to 2 0 microns, 
occurring singly. Frequently capsu- 
lated. (A variety showing a transverse 
arrangement of the capsule has been 
named Aerobacter transcapsulatua by 
Thompson, Jour. Bact., S8, 1934, 41.) 
Usually non-motile. Gmm-negative. 

Gelatin colonies: Thick, porcclaio- 
white, opaque, moist, smooth, entire. 

Gelatin stab: Thick, spreading, white, 
opaque surface growth. No liquefaction. 

Agar colonics: Thick, white, raised, 
moist, smooth, entire. More convex 
than colonies of Escherichia colt and often 
mucoid. 


Agar slant: Abundant, thick, white, 
moist, glistening, spreading growth. 

Broth : Turbid, with pellicle snd abun* 
dant sediment. 

Litmus milk: Acid with coagulation. 
No peptoniration. 

Potato: Thick, yellowish-white to 
yellowish-brown, spreading with nodular 
outgrowths over the surface. 

Indole may or may not be formed 
(Ford, Studies from the Royal Victoria 
Hospital, Montreal, J, 1901-1903, 16; 
Bardsley, Jour. Hyg. (Eng.), Si, 1934, 
38; Wilson, Med. Res. Council, London, 
Spec. Rept. Scr. 200, 1935, 161). 

Nitrites produced from nitrates. 

Methyl red test negative (Clark and 
Lubs, Jour. Inf. Dis., /7, 1915, IM); 
Voges-Proskauer test positive (Durham, 
Jour. Exp. Med., 8, 1901, 373); inverse 
correlation between methyl red and 
Voges-Proskauer tests (Levine, Jour. 
Bact., f, 1916, 153). 

Citric acid and salts of citric acid 
utilized as sole source of carbon (Koser, 
Jour. Bad., 8, 1923, 493). 

Uric acid utilized as sole source of 
nitrogen (Koser, Jour. Inf. Dis , 
1918, 377). 

Gas ratio: Two or more volumes oI 
carbon dioxide to one of hydrogen forme 
from glucose (Harden and Walpoo, 
Proc. Roy. Soc. Series B. 77, 1905. 399; 
Rogers, Clark and Davis, Jour. Inf. Di*., 


14 , 1914, 411). 

Catalase produced. 

Hydrogen sulfide not produced m pep- 
tone iron agar (Levine, Epstein anu 
Vaughn, Amer. Jour. Pub. Hcalt , » 

1934, 505; Tittsler and SandhoUer, 
Amor. Jour. Pub. Health, S 7 , 1937, 1 
Afore sensitive indicators give pos^ 
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testa for hydrogen sulfide (Hunter and 
Weiss, Jour. Bact., S5, 1933, 20). 

Trimethyleneglycol not produced from 
glycerol by anaerobic fermentation 
(Break, Onderzoekingen over Vergisting 
van Glycerine, Thesis, Delft, 1928, 212; 
Werkman and Gillen, Jour. Bact , SS, 
1932, 1C7). 

Sodium hippurato hydrolyzed (Hajna 
and Damon, Amcr. Jour. Hyg., i$, 1934, 
545). 

Acid and gas from glucose, galactose, 
lactose, fructose, arabmosc, maltose, 
raOinose, ccllobiosc, salicin, csculin, 
starch, dextrin, glycerol, mannitol, sor- 
bitol and inositol, a-methyl-glucoside 
usually fermented (Koscr and Saunders, 
Jour. Bact., S4, 1932, 267). Sucrose, 
inulin, dulcitol and adonitol may or may 
not be fermented. Protopectin not fer- 
mented. Variable fermentation of su- 
crose and mannitol (Sherman and W'mg, 
Jour Bact., J3, 1037,315) 

Aerobic, facultative 

Growth requirements : Good growth on 
ordinary laboratory media. Optimum 
growth temperature about 30*C. Grows 
bettor at temperatures below 30*C than 
does r«cAericA:a coU. Usually destroyed 
in 30 minutes at C0*C, but certain heat- 
resistant strains may withstand this 
exposure (Ayers and Johnson, Jour Agr 
lies , S, 1914, 401; Stark and Patterson, 
Jour. Dairy Sci., J9, 1936, 495). Gas 
not produced in Eijkmano test when 
carried out at 45® to 4G®C (Eijkmann, 
Cent. f. Bakt., I Abt , Orig., 37, 19W, 
74; Levine, Epstein and Vaughn, Amcr. 
Jour. Pub. Health, Si, 1934, 605) 

Habitat: Normally found on grains 
and plants and to a varying degree in the 
intestinal canal of man and animals. 
Widely distributed in nature. 

2. Aerobacter cloacae (Jordan) Bergcy 
et al. {Daciltui cloacae Jordan, Kept. 
Mass. State Bd. of Health, Part II, 1890, 
S3G ; BaeUrium cloacae Lehmann and Neu- 
mann, Bakt. Diag , 1 Aufl., t, 1896, 239, 
Bacillue laclit cloacae Conn, Eaten and 


Stocking, Storrs Agr. Exp. Sta., Conn., 
18th Ann. Rept for 1906, ISO; Cloaca 
cloacae Castcllani and Chalmers, Man. 
Trop. Med., 3rd ed., 1919, 93S; Bcrgey 
el al., Manual, let ed., 1923, 207.) From 
Latin cloaca, sewer. 

The following are also rc^rded as 
identical with Aerobacter cloacae: AerO” 
bacler hquefaciens Grimes and Hennerty, 
Sci. Proc. Royal Dublin Society, (N. S.) 
SO, 1931, 93; not Aerobacter Bquefaciena 
Beijcrinck, Cent. f. Bakt , II Abt., 6, 
1900, 199 (monotnehous); Bacillus levans 
Wolffin, Arch, f. Hyg., SI, 1894, 279 and 
Lehmann, Cent. f. Bakt., 15, IS9I, 350 
(Baclerium levans Lehmann and Neu- 
mann, Bakt. Diag , 1 Aufl., S, 1896, 235; 
Cloaca levans Castellan! and Chalmers, 
Man Trop. Med , 3rd ed., 1919, 938; 
Aerobacter levans Bcrgey ct al., Manual, 
Istcd., 1923, 208). 

Bods 0 5 to 1 0 by 1.0 to 2.0 microns, 
occurring singly. Usually motile posses- 
sing peritrichous flagella. Not capsu- 
latcd Gram-negative. 

Gelatin colonies : Thin, circular, bluish, 
translucent. 

Gelatin stab: Slow liquefaction, 
Liquefying poncr sometimes lost (Klig- 
Icr. Jour. Inf. Dis , IS, 1914, 109). 

Agar colonics : Circular, thick, opaque 
with white center, entire. 

Agar slant; Porcclain-white, smooth, • 
glistening, spreading growth. 

Broth: Turbid, with thin pellicle. 

Litmus milk: Acid, coagulation, gas, 
slow peptonization. 

Potato; Growth yellowish, moist, gUs- 
tening. 

Indole not formed (Levine, Epstein 
and Vaughn, loe. eil.i Wilson, Med. 
Res. Council, London, Spec. Rept. Scr. 
206, 1935, 161). 

Nitrites produced from nitrates. 

Methyl red test negative; Voges-Pros- 
kaucr test positive. 

Citric acid and salts of citric acid 
utilized as sole source of carbon (Koscr, 
Jour. Bact., 8, 1023, 493). 

Uric acid utilized as sole source of 
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nitrogen (Koser, Jour. Inf. Dis , 23, 
1918, 377). 

Gas ratio: Glucose fermented with at 
least two volumes of carbon dioxide to 
one of liydrogen (Rogers, Clark and 
Davis, Jour. Inf. Dis., 14, lOl-l, 411). 

Catalase produced. 

Hydrogen sulfide not produced in pep- 
tone iron agar (Levine, Epstein and 
Vaughn, Amer Jour. Pub Health, 24, 
1934, 505). 

Sodium hippuratc not hydrolyzed 
(Ilajna and Damon, Amor. Jour. iJyg., 
19, 1934, 545). 

Acid and gas from glucose, fructose, 
galactose, arabinosc, xylose, lactose, 
maltose, raffinose, dextrin, salicin, tre- 
halose, mannitol, sorbitol, ccHobiosc and 
a-mcthyl-glucosido. Sucrose usually fer- 
mented. Inulin, csculin, starch, dul- 
citol, rhamnosc and protopectin not 
attacked. Glycerol fermented with no 
visible gas (Kligler, loc cit , 187; Levine, 
Amor. Jour. Pub. Ilealth, 7, 1917, 784). 
Starch rarely fermented (Levine, 

See Winslow, Kligler and Rothberg, Jour. 
Bact , 4, 19l9, 429 for review of literature. 

Focal odor produced. 

Aerobic, facultative. 

Growth requirements * Good growth on 
ordinary laboratory media. Optimum 
growth temperature 30* to 37*C. Gas 
not produced jn Eijkmann test a'hcu 
carried out at 45® to 4G®C (Levine, Ep- 
'stein and Vaughn, loc cit.)- 

Habitat - Found jn human and animal 
feces, sewage, soil and water. 

Appendix : The following described 
species have been placed in Aerohacter 
or may belong here : 

Actinobacter polymorphus Duclaux 
(Duclaux, Ann. Inst Nat. Agron., 5, 
1SS2, 110; Bacillus actinobacter Migula, 
Syst d Bakt , 8, 1900, GS9 ) Causes 
swelling of cheese. Possibly this was 
Aerobader cloacae. 

Aerobacter chinense Bergcy et al. 
(Bacillus capsulatus chtnensis Hamilton, 
Cent. f. Bakt , II Abt., 4, 1893, 230; 


Bacterium chinense Migula, Syst. d. 
Bakt., 2, 1900, 357 ; Bergey et al., Manual, 
1st ed , 1923, 207.) From India ink. 

Aerobacter decolorans Burkey. (Iowa 
Slate Coll. Jour. Sci., 5, 1928, 77.) From 
rotted potato and liay infusions. 

Aerobacter diversum Burkey. (loc-a 
State Coll. Jour. Sci., 5, 1928, 77.) From 
soil. 


Aerohacter faeni Burkey. (loaa State 
Coll. Jour. Sci., S, 1928, 77.) From hay 
infusions. 

Aerobacter fitbernicuni Grimes and 
Ilcnherty. (Sci. Proc. Royal Dublin 
Society, (N.S.) 20, 1931, 92.) From 
butter. 

Aerobacter leporis Botta. (Giorn. Bat- 
tcriol. e Immunol , £S, 1939, 217.) From 
liver abscess in a rabbit. 

Aerobacter melezilovorum Burkey. 
(Iowa State Coll. Jour. Sci., 3, J92S, 
77.) From soiL 

Aerobacter pcetinovorum Burkey. 
(Iowa State Coll. Jour. Sci , 3, 1928, 
77.) From creek ^-atcr. 

Aerobacter oxyioeum (Trevisan) Ber- 
gcy ct al. (Bacillus oxylocus pernieiotus 
Flugge, Die Miluwrganismen, 1686, 26S; 
Bacillus oxytocus Trevisan, I gencri e le 
specie delle Battcriacoe, 1889, 17, Bee* 
terium oxytocus pemictosus Chester, 
Ann. Kept. Del- Col. Agr. Exp. Sta., 9, 
1807, 139; Bacterium oxytocum Migula, 
Syst. d. Bakt , 3, 1900, 394; Escherichia 
oxytocus Castellani and Chalmers, Man- 
ual of Tmp. Med., 3rd ed., 19li>. 
Bergey et al., Manual, 1st ed., 1923, 20G ) 


From old milk. 

Aerobacter paraoxytocum MeJlo- 
(Jorn. Dos Clinicos, No. 15, 1W7.1 
From a dental abscess. 

Bacillus aceris Edson and Carpenter 
(Edson and Carpenter, Vermont Agr. 
Exp Sto. Bull. 167, 1912, 475; .it*™”"' 
bacter acens Bergey et al , Manua , 
ed., 1934, 218.) From slimy maple sap 
Sec Manual, 5th cd., 1939, 506 for a e 
scription of this organism 
Fabian (Ind. and Eng. Chem , > ' 

349) as Aerobacter aerogencs. 
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liacillus aromalicus Pammel (Pam- 
mel.Bull No. 21, low-a Agr E^per Sta , 
1S93, 792; Pammel and Pammel, Cent t 
Bakt., II Abt , 2, 1896, 633; Bacterium 
aromatjcus Chester, Ann Kept Del Col 
Agr E^p. Sta , 9, 1S97, 100, Flaiobae- 
terium aromaticum Beigey et al , Manual, 
1st ed., 1923, 103 ) From cabbage Used 
as a starter for cheese making Acid and 
gas from glucose and sucrose See Man- 
ual, 5th ed , 1939, 533 for a dcscnption 
of this organism 

Bacillus guillcbeau a, 6 and c, von Freu- 
denreich (Ann do Mierographie, 2, 
1890, 353.) From mastitis milk Cul- 
ture a may well have been Aerobacter 
aerogenes, b appears to have been A 
cloacae while c was a mucoid variant (see 
Sternberg, Man. of Bact , 1893, 725) 

Bacillus subcloaeae Ford (Studies 
from the Royal Victoria IIosp , Montreal, 
/, (5), 1003, GO; also sec Ford, Jour Med 
Res , 6, 1901, 213 ) From feces 

Bacterium lique/aciens Ford (Studies 
from tins Roj^al Victoria Hoap , Montreal, 
/, (5), 1903, 59; also see Ford, Jour Med 
Res , 6, 1901, 215 ) From feces While 
Ford regards this species as identical 
nith Bacillus Uque/aetens Etsenberg, 
neither is adequately described and they 
differ in important characters The 
sime holds true for Bacillus Itque/aciens 


Fuller and Johnson, Jour. Exp Med., 

4, 1R», 627. 

Bacterium margarilaceum Migula. 
(Perlsclinurbacillus, Maschek, Bakteriol. 
Untersuch, d. Leitmeritz Trinknasser, 
Leitmeritz, 1887; Migula, Syst. d. Bakt., 
2, 1900, 422 and 1059 ) From water. 
Possibly identical nith Aerobacter aero* 
genes. 

Bacterium subliquefactens Ford. 
(Studies from the Roj’al Victoria Hosp , 
Montreal, 1, (5), 1903, 59; also see Ford, 
Jour Med. Res , 6, 1901, 219.) From 
feces 

Bacterium, zeae (3omes. (Bacterial 
Disease of Clorn, Burrill, 111. Agr. Exp. 
Sta Bull. 6, 1SS9, 16-1, Comes, Critto- 
gamia Agraria, 1, 1891, SOO; Bacillus 
seealis Ludnig, LchrbucJi der niedcren 
Kryptogamen, 1892, 95, Bacillus zeae 
Russell, Bacteria m their relation to 
vegetable tissue, Thesis, Johns Hopkins 
I'niv , Baltimore, 1892, 30 ) From corn 
blight. Moore (Agric Sci , 8, 1891, 
36$) idcntiGcd a culture received from 
Burrill as Baollus cloacae Jordan. 
Burkey (Ion a Slate College Jour. Sci , 

5. 1923, 77) dcscnbeil five species (.lero- 
bacler tndologenes, Aerobacicr motorium, 
Aerobacter mitificans, Aeroliae/er sahci- 
notorum and .leroiiacfcr pscurloproleus) 
nhich arc regarded as varieties of .Icro- 
tactrr cloacae 


Genus III Klebsiella Fmuan.* 

(Trevisan, Atti della accad Fisio-Mcdico-Statistica in Milano, Scr 4, S, ISS5, 
105; Calyminalobacterium Aragaoand Vianno, Mem Inst Osnaldo Cruz, 4, 1912, 222; 
Fncapiii/atm Castellam and Chalmers, Man Trop Med , 3rd ed , 1919, 931.) Named 
for Edwin Klebs (1831-1913), early German bacteriologist 

Short rods, somewhat plump with rounded ends, mostly occurring singly. Encap- 
Bulatod in the mucoid phase Non motile Cmm-ncgati\o. Fermcnt.ation reactions 
arc highly \anablc but u8U.any a number of carlwhydratcs arc fermented. Nitrites 
are produced from nitrates Aerobic, growing well on ordinarj- culture medLi En- 
countered frequently in the rc?pirator>, intestinal and penito-urinarj' tracts of man, 
but may lie isolated from a \arict> of animals and materials. 

The type species is Klebsiella pjuumoniae (Sehrocter) Trcvmn. 


• Rearranged by Prof M W Yale, New York Slate Esiwrimcnt Station, Gonev.a, 
New York, Nov , 193S, further rcMsion by Dr O II Clusinwn, Sjmeiiv Medical 
College, Sjmcusc, Now York, December, 
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1. Klebsiella pneumoniae (Scbroetcr) 
Trevison. (Poeumoniecoccus, Fried- 
Jaender, Arch. {. Path. Amt-, ^7, 3882, 
31D; BacUnum pneumonie crouposae 
Zopf, Die Spaltpilzc, 3 Aufl., 1885, CG; 
Klebsiella crouposa Trevisan, Atti della 
Accad. Fisio-Medico-Statistica in Mil- 
ano, Ser. 4, S, 1885, 105j Kyatococcug 
pneumoniae Schroetcr, in Cohn, Krypto- 
gamon Flora von Schlcsion, 3(1), 1886, 
152; Bacillus pneumoniae F/Ogge, Dio 
Mikroorganismen, 2 Aufl., 1886, 264; 
Trevisan, Rend. d. R. Istit. liombardo, 
Ser. 2, SO, 1887,91; Klebsiella friedlandert 
Trevisan, I generi e le specie dclle Bat* 
teriacec, 1889, 20; Bacillus tnucosus 
capsulalus Paulsen, Mittheil. f. d. Vcrcin 
Schlcswig-Holsteincr Aerzte, S, 1893, 
No. 7; Bacterium pneumoniae Lehmann 
and Neumann, Bakt. Diag., 1 Aufl., S, 
1890, 200 j Bacterium pneumonicum Mig* 
u!a, Syst d Bakt., 3, 1900, 350; RociWw 
friedlandert Mac6, Traitd Pratique dc 
Bact., 4th ed., 1901, 771; Encapsulalus 
pneumoniae Castellani and Chalmers, 
Man. Trop, Med., 3rJ cd., 1919, 931; 
CoccobaciUus friedlandert Nevcu* 
Lemairc, Prdcia Parasitol. Hum., 5th 
cd , 1921, 20; Proteus pneumoniae Wcldin, 
Iowa State Coll. Jour. Sci., J, 1926, 
149; Bacterium friedlandcr Wcldin, tdem; 
Bacillus mucosus-capsvlalus Mason and 
Beattie, Arch, of Internal Med., 

1928, 331.) From Greek, of pneumonia. 

Rods . 0.3 to 0 5 by 5 0 microns, with 
rounded ends, often four to five times ns 
long as broad, occurring singly and in 
pairs. Encapsulated Non-motile 
Gram-negative. 

Gelatin colonies: Dirty-white, smooth, 
opaque, entire, slightly raised. 

Gelatin stab- Dirty-white surface 
growth. Filiform growth in stab. No 
liquefaction. Gas bubbles 

Agar colonies: White, shiny, convex, 
smooth, glistening, entire. 

Agar slant: Sbmy, white, somewhat 
translucent, raised growth. 

Broth. Turbid, with thick ring or film. 

Litmus milkt Variable. 


Potato: Yellowish, slimy, raised 
growth. Gas is formed. 

Nitrites pnaduced from nitrates. 

Indole variable, usually not formed. 

Fermentation of carbohydrates highly 
variable. Acid and gag may be formed 
from glucose, lactose, sucrose, fructose, 
galactose, maltose, mannitol and inositol. 

Methyl red test variable. 

Acotylmethylcarbinol production vari- 
able. 

Blood agar: Usually no hemolysis. 

Utilization of citrate as a sole source of 
carbon variable. 

Aerobic, facultative. 

Optimum temperature 

Common name : Friedlander's pneumo- 
baciilus. 

Source: Originally isolated from spu- 
tum in pneumonia. 

Habitat: Associated with infections of 
the respiratory, intestinal and genito- 
urinary tracts of man. Encountered in 
infections of animals and may be isolated 
from a wide \Tiriety ol sources. 


Note: Tbo difficulty e.’cperienced in 
distinguishing members of this genus 
from those of Escherichia and Aerobacler 
is recognized. The members of these 
three genera exist in at least three 
growth phases, mucoid (capsulated), 
smooth and rough. 

Working with the mucoid phase of 
Klebsiella, JuliancHe (Jour. Exp. hied, 
44, 1926, 113, C83, 735; SS, 1930, 539) de- 
scribed three serological types, A, B zni 
C oa the basis of capsuiar specific poly- 
saccharides. There is evidmec ttot 
other tyKs «sist. The presence ol a 
generic specific somatic antigen pa er 
has not been definitely acetptftd. 


Appendix: The following organisms 
ay bo placed in fLlchsiellu. T « 
loce for differentiating them into dis- 
ict species is so meagre that foj ^ 
csent it may be better to consider them 
varieties of Klebsiella ynewmontce. 
Klebsiella adanli Hauduroy ct 
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(Diet. d. Bact. Path., 1937, 260.) From 
a case of pyelocystitis 

Klebsiella capsuZafa (Sternberg) Ber- 
gey et al. (Kapselbacillus, Pfeiffer, 
Ztschr. f. Ilyg., 6, 18S9, 145, Baattus 
capsvlalus Sternberg, Manual of Bact , 
1893, 431 ; Bacterium capsulatum Migula, 
Syst d. Bakt., 3, 1900, 349, Encapsvlatus 
pferfferi Bergey ct al., Manual, Jst cd , 
1923, 239; Bergey et al.. Manual, 2nd 
ed., 1925, 2C5.) From purulent exudate 
from stomach of a guinea pig 

Klebsiella crassa Trevisan (Bocj/Zi« 
sputigenus erasstis Kreibohm, Inaug 
Digs., Gottingen, 1889; abst ro Cent, 
f. Bakt., 7, 1890, 313; Baetllus erassus 
sputigenus FlQgge, Die Mikroorganismco, 
2 Aufl., 18S6, 2C0; Treviaan, I genen c 
lo fipccic delle Battcriacee, 1889, 25; 
Bacterium spuligenes erassus Chester, 
Ann. Rept. Del. Col. Agr. Exp Sta , 
S, 1897, Bacterium crassum Chester, 
Man. Detcrm. Bact., 1001, 151 ) From 
sputum. 

Klebsiella eunicuh Ilauduroy et al 
(Bacillus capsulalus pgaemiae cumeult 
Koppinayi, Ztschr f. Ticrmcd , II. 
1007, 429; Ilauduroy ct si , Diet d. Bact 
Path., 1937, 202.) From pleuropcri- 
carditis In a rabbit. 

Klebsiella genitalium (Dimock and 
Ednards) Ilauduroy ct al (Eneapsuta- 
tus genitalium Dimock and Ednards, 
Jour. Amcr. Veter. Assoc., 70, 1927, 4C9; 
Ilauduroy ct al , Diet. d. Bact Path , 
1937 , 2(>1.) From infections in the gen- 
ito-urinary organs of marcs 

Klebsiella granulomatts (Aragao and 
Vianna) Bergey ct al. (Cali/mmalobae- 
terium granulomatis Aragilo and Vianna, 
Mem. do Inst. Osnaldo Cruz, Rio dc 
Janeiro, 4, 1912, 211; Encapsulatus in- 
gvinalis IJergey et al.. Manual, 1st cd., 
]923, 2.38; Bergey ct al , Manual, 2nd ed , 
l025, 204.) From granuloma inguinale. 


Klebsiella ozaenae (Abel) Bergey et 
al. (Bacillus mucosus osaenae Abel, 
Cent. f. Bakt., 15, 1893, 167; Bacillus 
osaenae Abel, i5«tZ., 172; not BaciZZus 
osaenae Migula, Syst. d Bakt., S, 1900, 
645, 062, fBaetUus capsulalus mucosus 
Fasching, Sitzgsbcr. IVien. Akad., Ill 
Abt., 100, 1891 (Bacterium capsulalus 
mucosus Chester, Ann Rept. Del. Col. 
Agr. Exp. Sta., 9, 1897, 130; Bacterium 
fasehingii Migula, Syst. d. Bakt., £, 1900, 
355; Bacillus capsulatus-mucosus IIol> 
land, Jour. Bact , B, 1920, 217; Bacterium 
miicosum capsulatum Holland, t&td., 
221; Bacterium mucosum-copsuZafum 
Holland, ibtd , 217), Bacterium osaenae 
Lehmann and Neumann, Bakt. Diag , 
1 Aufl , 3, 1896, 201; Bacterium mucosus 
osaena Chester, Ann. Kept. Del- Col. 
Agr. Exp. Sta , 0, 1897, 138; Encapsulata 
czenae Bergey et al.. Manual, 1st ed., 
1923, 240; Bergey ct al., Manual, 2Qd 
ed., 1925, 206.) From cases of ozena. 

Klebsiella parahjtiea Cahn, Wallace 
and Thomas. (Wallace, LycM, Thomas, 
Alvin and Cahn, Proc. Soc Exp. Biol., 
£9, 1932, 1908; Cahn, Wallace nod 
Thomas, Science, 70, 1932, 3S5; Wallace, 
Cblm and Thomas, Jour. Ini. Dis , SS, 
1933, 386, A7e5steZZa aids Ilauduroy ct 
a!. Diet d. Bact. Path., 1937, 260.) 
From intestine of tick (Dermacentor 
olbtptctus) and thought to be the cause of 
tick paralysis of moose. 

Klebsiella rktnoscleromalis Trevisan. 
(Rhmosclcromnbacillua, v. Frisch, Wien, 
med Wchnschr , 18S2; Cornil, Progri's 
Medical, 1SS3; Trevisan, Rend. d. R 
Istit Lombardo, Scr. 2, £0, 1837, 95; 
Paelenum ThtnoscUromalis Migula, Syst. 
d Bakt , S, 1900, 352; Haelcrium nasaZis 
Chester, Man. Dclerm. B.act., 1901, 131; 
BanZZus rhinoschromalis Winslow, Ixlig* 
Icr and Rothberg, Jour. Bact., 4, 1919, 
491.) From cases of rbinosclcroma. 
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♦Appendix I. Tribe Eschericheae: Borman, Wheeler and Stuart (Jour. Bact.,^5 
im, 361) place coliform-likc bacteria that are slow lactose-fermenters in a separate 
genus Paracolobactrum as follows: 

Genu$ A. Paracolobactrum Borman, Stuart and Wheeler. 

(Paracolibacille, Widal and Nobecourt, Semaine Mdd., 17, 1897, 2S5; Borman Stuart 
and Wheeler, Jour. Bact., 4®, 1944, 361.) ’ 

Short rods characterized by consistently delayed fermentation of lactose (occasion- 
ally negative). Glucose is fermented with formation of visible gas. Certain forms 
attack carbohydrates characteristically at 20“ to 30®C but not at 37*C. Antigenic 
relationships to other genera in the family are common, even with respect to major 
antigens. 

The type species is Paracolohaclrum aerogenotdes Borman, Stimrt and IVTiceler. 


Key to the species of genus Paracolobactrum. 

I. Acetylmethylcarbinol produced. 

1. Paracolobactrum aerogenotdes. 

II. Acetylmethylcarbinol not produced. 

A. Citric acid utilized as a sole source of carbon. 

2. Paracolohaclrum intermedium 

B. Citric acid not utilized as a sole source of carbon. 

3. Paracolobactrum coliforme. 


1. Paracolobactrum aerogenoides Bor- 
man, Stuart and Wheeler. (Para-acro- 
genos, Stuart, Wheeler, Busligian and 
Zimmerman, Jour Bact., 4S, 1943, 117; 
Borman, Stuart and Wheeler, Jour. Bact., 
48, 1944, 361 ) Latinized, resembling 
aerogenes. 

Characters as for Aerobacter aerogenes 
and Aerobaclcr cloacae eveept for con- 
sistently delayed fermentation of lactose. 

Source From human gastroenteritis. 

Habitat Surface water, soils, grains, 
as i\eH as the intestinal tract of animals, 
including man. 

2 Paracolobactrum intermedium Bor- 
man, Stuart and Wheeler. (Para- 
freundii, Stimrt et al , Jour Bact., 48, 
1943, 117, Borman, Stuart and Wheeler, 
Jour Bact , 48, 1944, 301.) From Latin 
tniermedtus, intermediate. 

Cliaracters as for Escherichia freundit’ 
and Escherichia intermedium except for 
consistent!)- delayed fermentation of 
lactose. 

Source: From haman gastroenteritis. 

Habitat Surface water, soil, groins, as 
well as the intestinal tract of animals, in- 


3. Paracolobactrum coliforme Borman' 
Stuart and Wlieeler. (Para-coli, Stuart 
ct al., Jour. Bact., 4S, 1913, 117; Borman, 
Stuart and Wlicelcr, Jour. Boot., 
1944, 361.) Latinized, resembling «h 
Characters as for Escherichia eoU 
except for consistently delayed fermen* 
talion of lactose. 

Source: From human gastroenteritis 
Habitat: Surface water, soil, grains, 
as well as intestinal tract of animals, in- 
cluding man. 


Note; The following also belong here- 
Bacterium paracoU Stutzer an 
Wsoroir. (Kon-Iactosc-ferrnenline Bti- 
lerium coli, Gilbert and Lion, ScimiM 
IKd., IS, IS93, ISO; Stutzer aad Wsoroff, 
Cent. f. Bakt., II Abt., W, 1921, ' 

From intestines of healthy larrae ol 


noth {Euxoa segetum). 

Salmonella para-colon (Day) HaudUTO} 
:t al. iBadllus para-colon Day; see 
.cllani. Cent. f. Bakl., I Abt., Or*. 
tJ, 1912, 2M; also Castcllani and 
ners.hlan Trop.Med„3rdcd., ^ J 

lauduroy et al., Diet. d. Bact. Fain, 


eluding man. 1937, 461.) 

• Prepared by Dr. E. K. Borman, Bureau of Laboratories, State Department 


Health, Hartford, Connecticut, July, 1915 
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*Appendiz II. Tribe Escherlcheae: Gram-negative, ])critrichous to non-niotilc 
rods similar to organisms placed in Paracolobactrum, Serralia and Salmonella have 
recently been described as causing diseases of reptiles, birds and mammals. They 
may be grouped here although they have been placed in several different genera 


1. Bacterium sauromall Conti and 
Crowley (Jour Bact , S6, 103S, 2G9) 
From a generic name of lizards, 
Sauromalus. 

Short rods 0 2 to 0 5 by I 0 to 2 0 
microns, with rounded ends, occurring 
in groups Motile with 4 to 6 pen- 
trichous flagella Gram-negative 
Gelatin IiL^ndibuliform liquefaction 
complete in 3 days at 37*C Black sedi- 
ment Medium bronned. 

Agar slant. Growth abundant, spread- 
ing, convex, faint ycllonish-grcen, glis- 
tening, smooth, translucent, butyrous 
Decided odor. Medium greened 
Xutrient broth After 1 day at 37*C, 
moderate turbidity. Ring Decided 
odor Scanty floccuicnt sediment 
Milk Alkaline and complete pepto- 
nization in ten days 
Indole not formed 

Potato GroiNth yellowish-grccn to 
olive. 

Blood medium Complete alpha 
hemolysis In 4S hours 
Peptone medium Slight fluorescent 
greenish-yellow pigmentation 
Nitrites produced from nitrates 
Ammonia is produced 
Acid and gas from glucose, sucrose, 
maltose, galactose, fructose, saltern and 
mannitol. Acid but not from gly- 

cerol. No acid from lactose, arabinose, 
xylose, dextrin, inulin, dulcitol or starch 
Hydrogen sulfide produced 
Catalase positive 
Mcthjl red test positive 
Pathogenic for animals 
Temperature relations Optimum 

37®C Minimum 20®C Maximum 45®<’ 
Aerobic. 

Source From a tumor-likc growth on 
the chuck.awalK (Sauromalus rarius) 
Habitat: C.au«es tumors in lizards 


2. Serratla anollum Duran^Reynals 
and Clausen. (Jour. Bact , S3, 1937, 
369 ) From a generic name of lizards, 
Artolis. 

Rods 0.2 to 0 4 by I 0 to 2 0 microns, 
occurring singly, in pairs, in clusters and 
palisades Pleomorphic, other forms be- 
ing 4 to 5 microns in length, curved, 
occasionally club-like, or 10 to 15 microns 
long and surrounded by a capsular mate- 
rial, oroccasionally small and coccus-like. 
Motile (Duran-Rcynals and Clausen) 
with 1 to 4 pcritrichous flagelka (Breed) 
Kon-acid-fast. Gram-negative. 

Gelatin stab: Rapid growth Lique- 
faction infundibuliform. After C to 10 
<iays a thick soft pellicle and blackish 
sediment is formed. 

Agar colonies: After 2i hours at 37°C, 
isolated colonies arc low , convex, margin 
entire or slightly undulate Colonics 
translucent, butyrous, glistening, 
smooth, 1 0 to 2 5 mm in diameter. While 
some colonies retain their smooth char- 
acter, others become larger, striated and 
wrinkled, showing opaque, radiated folds 
with irregularly crenated edges and n 
rougher texture Penetrating acid smell 
produced. 

Agar slant After 21 hours at 37®C, 
abundant, confluent, rnised, whitish, 
butyrous, glistening, with entire or 
undulate edges. 

Broth Motiemlc growth with uniform 
turbidity A pellicle is formed which 
disintegrates forming a ring on the walls 
of the tulie Sediment Faint fluores- 
cent yellowish coloration 

No visible gas in glucose broth (Breed) 

Peptone water .\ftcr 0 to 10 ds>8 
marked turbidity, medium darkened, 
blackish sediment formed 

Ijtmus milk Coagulation and diges- 
tion I’artual discoloration of the litmus. 


•Prepared by Prof Rolwrt S Bree«l, New '^ork State Kxpenment .Station, 
Geneva, New York, June. 1910 
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Potato; Growth abundant, butyrous, 
glistening, raised, pinkish. 

1 Indole not formed. 

} Blood is hemolyzed. 

Locffler’a serum: Abundant, glistening 
growth. Liquefaction. 

No HjS produced. 

Ammonia is produced. 

Although Duran-Kcynala and Clausen 
report nitrites not produced from ni- 
trates, a retest of their cultures by 
Breed lias shown that nitrites are actively 
produced from nitrates. 

Acid from glucose, fructose, sucrose, 
mannitol, maltose, galactose and salicin. 
Dextrin, lactose, inulin, dulcitol, xylose 
and nrabinose slightly attacked or not at 
all. 

Pigment production: TVater-soluble 
pigment produced. Pink coloration best 
shown on glycerol potato. Reddish col- 
oration best shown in peptone rvTiter with 

2 per cent glucose, the yellow coloration 
in glucose broth and the black coloration 
in the sediment of liqueCed gelatin and 
peptone water. Some non-pigmonted 
strains. 

Temperature relations: Crows well at 
20*C. Growth more abundant at 37®C. 
Practically no growth at I0®C. Thermal 
death point 60®C for 20 minutes. 

Aerobic. 

Pathogenicity: Pathogenic for am- 
phibians, reptiles and to some extent fish. 
Lesions are produced in the iguanid liz- 
ards (Anolis equeslns and Anolts caroli- 
nensis), the gekkonid lizards (Tarentola 
maurilanica and Hcmidactylus brookii), 
the garter snake (.Thamnophis bulleri) 
and the brown snake (Storeria dekayi), 
the musk turtle {Sternolhaerus odoratus). 


the toad (Bvfo americanus), the frog 
(Itano pipiens) and the catfish (Amdu- 
ras melas). When the inoculated animal 
is kept at 37®C, the disease becomes 
general and usually is fatal, Non-patbo- 
genic for warm-blooded animals ^Clausen 
ftnd Duran-Reynals, Amer. Jour. Path , 
is, 1937, 441). 

Source: From tumor-like lesions in 
Cuban lizards (Anolts equeslns). Also 
isolated from iguanid lizards (BasiUsevs 
vitlaius) from Mexico by Clausen and 
Duran-Reynals {loc. cit.). 

Habitat: The cause of a natural, non- 
fatal, contagious disease of lizards. 

3. Salmonella sp. (Type Arizona). 
QSatmonella sp., Dar es salaam Type var. 
from Arizona, Caldwell and Ryerson, 


zona culture, Edwards, Cherry and Bru- 
ner, Jour. Jnf. Dis„ 75, 1913, 235, Sol- 
monetla arisona Group, Edwards, Jour. 
Bact., 49, 1915, 513) 

Ferments lactose and liquefies gelatin 
Antigenic structure; XXXIII; 2 <, i»» 


*»• — •• 

Source: Isolated by Caldwell and Iv- 
erson Hoc. cit.) from horned lizards. 
Gila monsters and chuckawallas. Also 
pathogenic for guinea pigs and rabbits- 
Found in snakes by Hinsbaw a 
McNeill (Cornell Vet., Si, lOH, 24S). 
Also reported by Edwards (loc. cil) 


from infants. . 

Habitat; Apparently widely distn- 
bated in litards, Boatce, and warm- 
blooded animals. 
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TflIBE It. EBWIKEAB WIKSLOT7 ET AL. 

(Jour. Bact., 5, 1920, 209.) 

Motile rods which normally require organic nitrogen compounds for growth. Pro- 
duce acid with or without visible gas from a variety of sugars. In some species, the 
number of carbon compounds attacked is limited and lactose may not be fermented. 
May or may not liquefy gelatin. Mayormay not produce nitrites fromnitrates In- 
vade the tissues o! Imng plants and produce dry necrosis, galls, writs and soft rots. 
In the latter case, a protopcctinasc destroys the middle lamellar substance. 

There is a single genus 


Cenus 7. Erwlnla Winslow tt at.* •• 

(Jour. Bact , S, 1917, BCD.) Named for Erwin F- Smith, pioneer American plant 
pathologist. 

Characters as for the tribe. 

The typo species is Ertnnia amylotora (Burrill) Winslow et al. 

Key to Iht species of genus Erwinla. 

I. ‘‘Pathogens which cause dry necrosis, galls or wilts In plants but not s soft rot 
(Erwtnia sensu etricto). 

A. Gas not produced in sugar media. 

1. Gelatin liquefied. 


a. Starch not hydrolyzed. 

b Kitrites aat produced from ttitntes. 

1. Erwinia emytovora. 
bb. Nitrites produced from nitrates. 

2. JS’ruinio milktice, 

aa. Starch hydrolyzed. 

b. Nitrites produced from nitrates. 

3. Ertnnia riiipora. 

aa.a. Action on starch not reported. 

b. Nitrites produced from nitrates. 

4. Erwinia cassarae. 


2. Gelatin not liquefied. 

a. Starch not hydrolyzed. 

b. Nitrites produced from nitrates. 

5. Erwtnia sofici's. 


hb Nitrites not produced from nitrates. 

6. Erwinia traeheiphila. 


• Completclj* revised by Prof. P. P. Chester, New York, N. Y., December, 1933; 
further revision by Prof. W'altcr II. Burkholder, Cornell University, Iiliaca, New 
York, May, 1945. 

•• The genus Eririnia as defined here is heterogeneous in nature and is composed 
of ntlc.ist two distinct groups. TJie first group constitutes Erwimn proper and docs 
not produce s isiWe gas from sugars. W'aldec (Iowa State Coll. Jour. Sci., 19, 1915, 
435) in a paper that appeared as this manuscript was ready for the press has sug- 
ge9lc<l that the species in this first group be placed in a separate family Eneiniaeeae. 




464 


MANUAL OF DETERMINATIVE BACTERIOLOGY 


II. tPalhogens which normally cause a soft rot in plants (largely belong in the gcnin 
Pectobacterium Waldee). 

A. Gas produced in sugar media. 

1. Gelatin liquefied. 

a. Nitrites produced from nitrates, 

b. Hydrogen sulfide produced. 

7. Erwinia bttivora 

8. Erwinia carnegieana. 


bb. Hydrogen sulfide not produced 

9. Erwinia airoseptica. 

10. Erwinia carotovora. 
aa. Nitrites not produced from nitrates. 

11. Erwinia ericanensis, 

12. Erwinia Jlavtda. 

2. Gelatin not liquefied- 
a. Starch hydrolyzed 

13. Erwinia dissoh'cns. 

aa. Starch not hydrolyzed. 

14. Erwinia nintipressvralis. 

B. Gas not produced m sugar media. 

1. Gelatin liquefied. 

a. Nitrites produced from nitrates 
b. Starch hydrolyzed. 

15. Ertcinia ananas, 

16. Erwinia cytolytica. 

bb. Starch not hydrolyzed, 

c. Acid from lactose. 

17. Erwinia aroideae. 

18. Erwinia mangiferae. 

cc. No acid from lactose. 

19. Erwinia cilrimaculans. 

2. Gelatin not liquefied. 

20. Erwinia rhapontici. 


3 Very slow gelatin liquefaction. 

a. Nitrites not produced from nitrates. 

21. Erwinia lathyri. 


C. Gas production not reported. 

1. Gelatin liquefied. 

a. Nitrites produced from nitrates. 

22. Erwinia lilH- 


t The second group of species usually causes soft rots, but includes a ea ” 
typical species. Waldee (Joe «I.) has proposed tliat the species that cause 
soft rot be placed in a new genus, Peclohacterium, with Peclobacteriuin caro oi 
the type species. The new genus is retained in the family Enlerobacterioce ' 
dec would place the atypical species in other genera, Erwinia diasolvens o 
being placed in the genus Acrobactcr. As further coinp.irat»ve sluuics 
before such changes can be made with confidence, the older arrangemen is 
stand in this edition of the hfANOAi . 
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1. Emlnla aoiylorora (BurriU) Wina- 
lowet al. {MicTococcu$ amylovorui Bur- 
rill, Illinois Indust. Univ , Jlth Hept , 
18^, 142; American Naturalist, t7, 
18S3, 319; BactUus aJMj/?ofor«s Trevisan, 
I generi c le specie delle Battcriacee, 
18S9, 19; Bacierium amylovoria Chester, 
Del. Col Agr. E-rp Sta., 9th Ann. Rept , 
IS97, 127; Boclcnum amylovorum Ches- 
ter, Manual Determ Bact., 1901, 170; 
Winslow et al.. Jour. Bact , 6, 1920, M9.) 
From Latin, starch devouring 

Description mainly from Ark, Phyto- 
path , 27, 1937, 1. 

Hods • 0 7 to 1.0 by 0 9 to 1 5 microns, 
occurring singly, in pairs and sometimes 
in short chains. Motile with pcritricbous 
flagella. Gram-negative. 

Gelatin colonies: Circular, whitish, 
amorphous, entire. 

Gelatin stab: Slow erstenform lique- 
faction confined to the upper layer. 

Agar colonies' Circular, grayish-while, 
moist, glistening, irregular margins 

Broth. Turbid, with a thin granular 
pellicle. 

Potato : Growth white, moist, gUslco- 
ing. Medium not saftcoed. No odor. 
No pigment. 

Litmus milk: Coagulated after 3 to 4 
days to a pasty condition, with a separa- 
tion of whey. At first acid, becoming 
alkaline. Litmus reduced. There w a 
gradual digestion of the casein 

Blood serum Growth similar to that 
on agar A'o fiquefaction. 

Dunliam’s solution. Rapid growth, 
but clouding not dense 

Indole not produced. 

Nitrites not produced from nitrates 

Most of (lie strains gave a positn’c test 
for ammoni.'i in broth, a few showed only 
& Elight positive test. 

Acctjlmcthylcarbinol produced. 

Growth in synthetic B’cdi.% with 
(N'lItliUPO* as a source of nitrogen and 
containing dilTcrcnt carbohydrates. 

Acid nithout pa* from glucose, sucrose, 
arabinov", nwnnoso, fructose, maltose, 
ccllobioso, raiEnosc, salicin and amyg- 


dalio. Xylose, rhamnose, dulcitol and 
starch not fermented. Acid production 
from lactosQ and galactose variable. 
Utihtes salts of citric, malic, and hip- 
puric acid. Action on salts of lactic and 
succinic acids variable. Salts of benzoic, 
lualcie, malonic, oxalic, tartaric and val- 
eric acid are not utilized. 

Asparagine fermented with production 
of alkali Glycine, valine, isolcucine, 
glutamic acid, cy'stine, tyrosine, trypto- 
phane and urea not fermented. 

Minimum temperature between 3* and 
8®C. Maximum below 37“C. 

Optimum pH 6 8. Minimum pH 4.0 
to 4.4. Maximum pH 8.S 

Source: From the blossoms, leaves and 
twigs of the pear and apple. 

Habitat' Attacks a large number of 
species Id several tribes of the family 
Rosaceae (Elliott, Manual Bact. Plant 
Pathogens, 1930, 19). 

2. Erwlnia zallletlse (ICawkami and 
Yoshida) Magrou. (Baeillui mlleliae 
ICawkamUnd Yosbida, Bot.Mag .Tokyo, 
1920, 110, Magrou, in Hauduroy et 
al , Diet. d. Bact. Path., 1937, 213.) 
From MtlUtia, a genus named forA. J. 
MvHett. 

Rods: 0 4 to 0 6 by 0 9 to 2 5 microns 
Motilo with pcritricbous flagella. Cap- 
sules. Gram-negative. 

Gelatin: Liquefaction begins after 8 
days. 

Agar colonics: Circular, flat, smooth, 
shiny, opaque, waxy yellow. Margins 
entire. 

Broth: Turbid. Heavy precipitate. 

Milk, No coagulation. Clears with 
alkaline reaction. 

Conjac. No liquefaction. 

Nitrites produced from nitrates 

Acid but no gns from gaUeloso, fruc- 
tose. lactose, maltose, sucro'c and man- 
nitol. No acid from glycerol. 

Starch not hydroiyzcd. 

Growth in 0 2 per cent but not in OJ 
percent of the following acids In sucrose 
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peptone broth: Acetic, citric, oxalic and 
tartaric. 

Aerobic. 

Grows well at 32’C. Thonnal death 
point, 53®C for 10 min. 

Source . From galls on the Japanese 
wisteria in various localities in Japan. 

Habitat' Causes galls on the Japanese 
wisteria, Milletia /lortbunda. 

3. Erwinia vltlvora (Baecarini) du 
Plessis. (Bacillus viticorus Baecarini, 
Bull, della Soc. Dot. Ital., IfiOl, 235; 
du Flessis, Dept. Agr. and Forestry Union 
oi S. Alrica, Science Bui. 211, 1910, 5S ) 
From Latin, devouring the vine 

Note. Macchiati (Bol. delta Soc. Dot., 
1897, ISO) uses the name Bacillus bacca- 
rinit for Bacillus rtUcorus The dc* 
scription Macclunti gives is not of 
AVicinia I’duora but is evidently that 
of a saprophyte occurring with (he patho- 
gen lie conducted no inoculation ex- 
periments. iMigul.a (System dcr Bak- 
tericn, i, 1900, 778) gives Bacillus rili- 
vorus Dace. (Malpighia, 6, 1892, 229) 
which is an incorrect citation and Bao'f- 
lus baceartntt Macch 1897, as synonjTns 
of Bacillus gummis Comes ISSI It is 
impossible to determine «hat this hatter 
species IS. Du Plessis (lac. cil ) docs 
not believe Bacillus ffummts is the same 
as Erwtma vtlii-ora. 

Rods: 0 74 (0 44 to 110) by 146 
(0.95 to 2 19) microns. Cells sometimes 
dumbbell-shaped Motile with pcritri- 
chous flagella. Gram-negative. Capsules 
present. 

Gelatin: Liquefaction 

Agarcolonics First punctiform, irregu- 
larly circular or lenticular, ullinmtclj' 
circular, raised to pulvinatc, glistening, 
spreading, light to orange-yellow A^r 
becomes brown. 

Broth: Turbid in 24 hrs. Whitish to 
lemon yellow pellicle. 

Milk: Litmus reduced. Tlircad-Iike 
to spongy curd formed. Yellow whey 
about curd Yellow gronth on top of 
plain milk. Medium acid. 


Uschinsky's solution: Slowly becomes 
turbid. Pellicle. Sediment wbitisb- 
yellow. 

Nitriles produced from nitrates. 

Hydrogen sulfide produced. 

Acid produced from glucose, fructose, 
xylose, lactose, sucrose, mannitol and 
salicin. No acid from rafiinose or inulin 

Starch hydrolyzed. 

Facultative anaerobe. 

Temperature relationsrOptimumSo'C 
Maximum 35° to 40®C. Minimum 5“ to 
JO^C. 

Optimum pH G.O. Minimum 4.2. 

Source : Du Plessis used 5 isolates from 
xurious localities in South Africa 

Habitat : Causes a disease of grapevines 
in South Africa, Italy and France. 


4. Erwlnla cassavae (Ilsf^dsford) ccmi 
not*. (Baclerium cassarae Bandsfoid, 
Ann. Rept. Dept. Agric. Uganda for 
1937, 11, 1038,48.) From cassava, the 
host plant. 

Rods: Motile with s few petiUiclwus 
flagella No capsules. Gram-Degath’o 

Gelatin Is slowly liquefied. 

Agar colonics : Smooth, leas shape , 
edges entire, translucent and of uaifom 
structure. Yellow. 

Broth? Turbid with a ring. A 
precipitate in old cultures. 

Milk becomes alkaline.’ Not cleare ^ 

Nitrates are rapidly reduced to 
trilcs. , ,„] 

Methyl red test negative. Aceiy 
methylcarbinol produced (Dovesoc, e 
f. Bakt., ir Abt . too, 1939, 183). 

Acid hut no gas from glucose, ' 
maltose and glycerol, but not ro 
tose. 

Facultative anaerobe. 

Source: From necrotic kstons on 
sava leaves in Uganda • 

Habitat : Pathogenic on cassava, 
hot sp. 

6. Erwlnla sallcls (Day! 
(Baclerium satfets Day* 

Mem., S, 1924, 14; Phytomoncs 
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RTagroii, in Hauduroy et al , Diet. d. 
Bact. Path., 1D3", -lOS; Chester, in Bcr- 
gey et al., Manual, 6tli cd , 1939, 406.) 
From Latin salix, willow; M. L. f'cnenc 
name, Salix. 

Description from Dowson, Ann. Appl 
BioL, 1037, 542. 

Rods • 0 5 to 0 7 by 0 8 to 2.2 microns, 
occurring singly or in pairs, rarely in 
cluiins, with rounded ends Motile with 
5 to 7 long peritrichous flagella Gram- 
negative. • 

Gelatin stab : Beaded growth No 
liquefaction. 

Infusion agar: Colonies appear slowly, 
circular, with slightly uneven margins, 
pale brown by transmitted light, pale 
gray by reflected. 

Infusion agar slants: Growth thin, 
nearly transparent. 

Broth: Moderate, uniform turbidity. 
No pellicle. 

Litmus milk: No change. 

Potato: Bright yellow, later fading to 
pale brown, spreading, abundant, glisten* 
ing, slimy growth. 

Indole not formed. 

Nitrites produced from nitrates (Dow* 
son) 

Hydrogen sulfide not produced. 

.tmmonia not produced 

Acctylmcthylc.arbinol produced 

Methyl red lest negative (Dowson, Cent 
f Bakt , n Abl., 100, 1939, 183). 

Acid, but no gas, from glucose, galac- 
tose, mannose, xylose, nwltose, sucrose, 
raflinosc, glycerol, mannitol and Kilicin 
No growth in ar.abinose, fructose, rbam- 
no'“c, inulin or dextrin 

No growth in Cohn's solution. 

.Starch not hydrolyzed. 

Tcmjwrature rcl.alions. Optimum 29* 
to 30'C Minimum 5* to 10*C Maxi- 
mum 33® to 37®C. Thermal death point 
50® to 52®C. 

.\orobic, facultative an.aeroblc. 

Source. From the cricLct-bal willow 
(.Safir cnerulea) and from the white 
willow (.Snfij n/!>a). 

Habitat. Caii«c3 a water-mark di«oa«e 
of willow In England 


6. Erwinla tracheiphlla (Erw. Smith) 
Holland. (Bacillus traeheiphilus Erw. 
Smith, Cent f. Bakt., II Abt., 1, 1895, 
364; Baclerium traeheiphilus Chester, 
Ann. Kept. Del. Col. Agr. Exp Sta., 
S, 1897, 72; Smith, see Bacteria in Rela- 
tion to Plant Disca-aes, 2, 1911, 2S&; 
Holland, Jour. Bact , 5, 1920, 215.) 
From Greek, trachea-loving, i e., live 
in fibrovascular bundles. 

Rods: 05 to 0.7 by 1.2 to 2.5 microns, 
with rounded ends, occurring singly and 
in pairs, more rarely m fours. Motile 
with peritrichous flagella. Capsulated. 
Gram-negative. 

Gelatin colonies Small, circular, gray- 
ish-white, smooth, glistening. Show m- 
Icraal stnae by transmitted light. 

Gelatin stab: Surface growth thin, 
spreading.grayish-white. Slight filiform 
growth in depth No liquefaction. 

Agar colonies . Small, circular, grayish- 
while, smooth, glistening 

Agar slant; Growth gray, smooth, 
filiform, moist, glistening 

Broth: Slight turbidity. No ring or 
pellicle. 

Potato: Growth white or color of sub- 
stratum, smooth, moist, glistening. No 
action on the starch. Docs not soften 
the mhidle lamella of potato cells. 

Litmus milk. Not coaguLated. Reac- 
tion unchanged Litmus not reduced 
Not peptonized. 

Egg albumen: Not digested. 

Blood scrum: No liquefaction 

Cohn’s solution: No growth 

Usebinsky’a solution: Weak growth 

Fermi’s solution: Weak growth. 

Indole not formed in Dunham’s solu- 
tion. 

Nitrites not produced from nitrates. 

Ammonia production moderate. 

C.innot utilize asparagine, ammonium 
lactate or lartarate as sources of nitrogen. 

Acid without gas from glucose, sucrose 
and fructose; growth in closed arm 
Acid from glycerol No growth in closed 
arm with lactose, maltose, dextrin, gly- 
cerol or mannitol. No acid from lactooo 

Starch not hydrolyzed. 
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Hydrogen sulfide production feeble. 

Growth in broth with 1.0 per cent N&CI 
retarded? inhibited with 2,0 per cent. 

Very sensitive to acid (phenolphtha- 
lein)J 

Temperature relations: Optimum 25® 
to 30®C. Minimum about 8®C. Maxi- 
mum 34® to 35®C. Thermal death 
point 43®C for one hour. 

Aerobe and facultative anaerobe. 

Source: From various curcurbits. 

Habitat: Causes the wilt of cucumber, 
also affects cantaloupes, muskmelons, 
pumpkins and squashes. 

Ga. Bacillus iraeheiphilus v&t. cucumis 
E. F. Smith, (An Introduction to Bact. 
Dis. of Plants, 1920, 135.) Smith states 
that squash is inunune to this %’ariety of 
Eru’ima tracActpfttla. 

7 Erwinia betlvora (Takimoto) Ma* 
gwu. (BactUus bclhorus Takimoto, Ann. 
Phyt. Soc. Japan, f, 1931, 356; Magrou, 
in Hauduroy et al., Diet. d. Bact. Path., 
Pans, 1937, 200). From Latin, devour- 
ing the beet. 

Hod: Short rods, sometimes filaments. 
Motile with 2 to 6 peritricbous fiagclla. 
Gram-negative. 

Geiatm: Liquefaction. 

Agar colonies • Circular or amoeboid, 
homogenous, thin, edges gmoolh and 
entire 

Broth • Turbid with pellicle. 

Milk Acid,- coagulated. 

Nitrites produced from nitrates 

Indole produced. 

Hydrogen sulfide produced. 

Gas from glucose and sucroso. 

Facultative anaerobic. j 

Optimum temperature 35®C. ijlinimum 
12‘’C. Maximum 45®C. Thermal death 
point £0®C for 10 min < 

Source: From rot of sugar jbeets in 
Korea. \ 

Habitat; Pathogenic on roots pf beets. 
Artificial inoculation of carrots, Radishes, 
potato tubers and tomato fruits gave 
positive resu/ts. 


8. Erwinia camegleanaLightle, Stand- 
ring and Brown. (Phytopath., S2, 1942, 
310.) From the genus Camegiea. 

Rods; 1.12 to 1.79 by I.5Q to 2.90 
microns, ^lotilc with pcritrichous flag- 
ella. Capsules. Gram-positive (Ligfitle 
et aj.). Gram-negative; old cukures 
show Gram-positive granules in cells 
(Burkholder). 

Gelatin: Slow liquefaction. 

Agar colonies; Round, slightly raised, 
smooth, gray-white, wet-shining, mar- 
gins entire. 

Broth: Abundant growth. 

Uschinsky's solution; Turbid, slight 
ring and sediment. 

Milk: Litmus pink to reduced. Ko 
curdling. 

Nitrites are produced from nitrates. 

Hydrogen sulfide is formed (Burk- 
holder). 

Acid and gas from glucose, galactose, 
fructose, rnsHose, sucrose, raffinosCi 
mannitol and salicin. Acid and P* 
from lactose and xylose and alkali fmifi 
sodium tartrate (Burkholder)- 

Starch not hydrolyzed (Burihoider)- 

No odor. 

Aerobic. 

Thermal death point 59®C. ^ 

Source : From rotting tissue of theg»« 
cactus (Camegiea giganlia). 

Habitat; Pathogenic on the giant cac- 
tus, but not on carrots 


Erwinia atrosepIlM (ran 
aison. (Barilla, alr»,fp!.c«> ™ 
1, InaUB. Diss., Amsterfa™, 

; Jennison, Ann Missouri Bot. ' 
1923, 43.) From Latin oter, 
septitm, putrefying. , 

ynonyms; Morse (Jour. Agr. • » 
79) lists the followmg 
illus solanisaprus 

n Abl , 17. >!*». 

msopro Holland, Jour. Dac •> ' . 

and BorfWur . Lj. 

Igo and Murphy, Roy- >"* 

B.No. 4.1S1I, 

aine (Jour. Agr. Sci., S, p • 
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492) agrees and points out that £act7{u3 
phijtopklkorus Appel 5s very eimilar to 
Bacillus mdanosencs Pethybridge and 
Murphy. 

Jcnnison (Ann Missouri Bot. Card., 
ID, 1923, 1) concurs and adds Bacillus 
phjtophlhoTus Appel, Ber. d, Deut Bot. 
Gcsoll., 20, 1992, 12S {nomen nudum) and 
K. Biol. Anst. f. Land. u. Forsl Arb.,5, 
1993, 361 (This last reference contains 
Appel’s description which Is antedated 
by van IlaH’s description of the black 
leg p.atliogon.) 

Stapp (Arb. d Biol. Betchs t Land- 
u Forst., 16, 102S, “OS) besides the above 
species adds Bacillus carotovorus Jones 
but uses the name Baeiifus phytophlhorus 
and slates that the species contains & 
serological groups. 

Description from Jennison {loe. at.)- 
Rods ; 0 Q by 1 5 microns. Mottle aitb 
ft foiv pcntricbous flagella. No capsules 
G/nm-nogatlvo. 

Gclfttin iiquefled 

Ag'ir colonies! Small, round to some- 
nliat irregular and whitish. Surface 
smooth with a glistening luster. 

Broth! Turbid after a few days Ring 
and sometimes a light peilicic 
Ammonia production feeble to moder- 
ate (Jcnnison). Ammonia production 
alisent (Aforsc, loc cil }. 

Milk coagulated and acid. A alow 
peptonization. Litmus reduced 
Indole not formed. 

Hydrogen siiinde not produced 
Nitrites arc produced from nitrates 
Acid and gva from glucose, pt!scto«c, 
BUcrosc, lactose, irultosc and mannitol 
No acid and gas from do ttrin and glycerol. 
Volume of pas is snwil. 

Starch not hydrolyzed. 

Cohn’s solution: No growth. 
U.schinsky’s solution; Good growth. 
Facultative nnerobo (Morse, loe cil ) 
Optimum temperature 2G“C. Maxi- 
mum 3,1*0. Minimum below 5*C 
(Morse). 

Slight growth with 3 per cent Balt. 
None with 4 per cent salt. 


Sources From stems of potatoes af- 
fected with black-leg. 

Habitat: Causes a black rot on stem 
and tuber of potatoes and other vege- 
tables. 

Note: Smith (Science, SI, 1910, 748) 
regarded Erteinia solantsapra and Er- 
Uinta phytophlhora as very closely re- 
lated. Brooks, Nain and Bhodes (Jour. 
Path, and Bact., S8, 1925, 203) held that 
Ertcinia phylophthora, Erunnia sola- 
nisapra and Brteinia carotoi-ora are dis- 
tinct serologically, although identical 
m cultural characteristics. Bcrridge 
(Ann. Appl. Biol., IS, 1920, 12) claimed 
from serological tests that Eruinia 
phytophlkora and Erurinta solantsapra 
are different yet closely related organ- 
isms. Lacey (Add. Appl. Biol., IS, 1920, 
1) from cultural and serological testa 
considered Eruinia phytophlhora, Er- 
irtnio solanisapra and Eruinia earoto- 
vora distinct species. Stapp (Arb. a. d. 
Biol. Beichanstnlt f. Landw. u. Forst- 
wlrUch., 16, 1928, W3) from serological 
tests places Frtnnia phyiophlkoro in one 
serological group and £'rviftta earolotora 
in another. I^ach (Phytopath., 20, 
1930, 743) found that ^nrini'a phjtoph- 
lhara and Crvtnta coroloioro ncro In- 
distinguishable In cultural and physio- 
logical characteristics, the most con- 
sistent dilTorcncc being the inky black 
coloration of the tissues infected with 
the former. 

Stapp (in Sbraucr, Ilandb d Pflan- 
zenk., 5 Aufl., 2, 193S, 229) elates that it 
is generally believed that the disease 
caused by Baetllus solaniueola Delacroix 
fCompt. rend. Acad. Sci., Paris, 153, 
1901, 417 and 1030) is the ramc ns stem 
rot of potato (bbcklrg). 

10. ErwInJa carotovora (Jones) Ifol- 
Lxnd. (Caciffuj foroiororui Jones, Cent, 
f. Bakt., 11 AM., 7, 1901, 12; Ilolbnil, 
Jour. Bact , J, IKX), 223; BaeUrtum caro- 
tororum Lehmann and Neumann, Bakt. 
Dug., 7 Aufl., 2, 1927, 440; Ptetobae- 
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lerium caTolovornm Waldee, lon-a State Bacillus dahliae Her. and Bokuii 
Coll. Jour. Sci., 19, 1945, 4C9.) From (Hori and Bokura, Imp. Agr. Expt. Sta. 
Latin, carrot destroying. NUhigahara, SS, 1911, 69; FrinniadaWtoe 

Synonyms- Leach (Minnesota Agr. Magrou, in Hauduroy et ah. Diet, d 
Exp. Sta. Tech Bull. 76, 1931, 18) lists Bact. Path., 1937, 205.) 
the following as synonyms: Pseudomonas destructans Potter 

Bacillus atrosepticus van Hall. (Van (Potter, Proc. Univ. Durham Philos. 
Hall, Inaug. Diss , Univ Amsterdam, Soc., 1899, 165 and Proc. Roy. Soc., 67, 
1902, 134; Erwinia atroscptica Jennison, 1900,449; Bacterium destructans }\a,Vs[s, 

Ann. Missouri Bot. Card., 10, 1923, 43.) Kakajinm and Takimoto, Tech. Kept 
Bacillus phytopklhorus Appel. (Bcr. Korea Ind. Farm, 1922; Phytomonas 
d. dcut Bot. Gcs., SO, 1902, 128; frteinta destructans Bergey ct ah, Manual, 3rd 
phytophthora Holland, Jour. Bad., 6, ed., 1930, 264.) See Paine (Ann. Appl. 
1920, 222; Bacterium phytophthorum Biol., 5, 1918, 64) for a discussion of this 

Burgwitz, Phytopath. Bacteria, Lenin- species. 

grad, 1935, 141; Pcclobaciertuni pkyto- Bacillus hyacinthi seplicus Heim. 
phlhorum W’aldec, Iowa State Coll Jour. (Heinz, Cent, fr Bakt., 5, 1SS9 , 530; 
Sei , 19, 1915, 471) Bacillus hyacinthi-septicus Lehmannand 

Bacillus solanisaprus Harrison. (Har- Neumann, Bakt. Diag., 2 Aufl., 2, 1S99, 
risen, Cent f. Bakt , II Abt , 17, 1907, 449; Bacterium hyacinthi seplicus Ches- 

34; Ericima solanisapra Holland, Jour, ter, Ann. Kept. Del. Col. Agr. Erp 
Bact., 5, 1920, 222.) Sta., 9, 1897, 127; Bacillus hyacinthi 

Bacillus melanogencs Pethybndge and Migula, Syst. d. Bakt., 2, 1900, 874; not 
Murphy. (Roy Irish Acad , SO, B, No. Bacillus hyacinthi Treviaan, I generi e 
1, 1911, 31 ) le specie delle Batteriacee, 1899, 19, 

Bacillus oleraccae Harrison (Karri- Erutnta hyacinthi septica Magrou, ia 
son. Science, /C, 1902, 152, Eriftniaolcra- Hauduroy et al , Diet. d. Bact. Path, 

ceae Holland, Jour Bact , 5, 1020, 222.) 1937, 208) 

Bacillus omnivorus van Hall. (Inaug. Rods. Usually 
Diss , Univ. Amsterdam, 1902, 176 ) microns, o-'poinl SO'C. 

Bacillus apiiorus Wormahl (Jour, rather rotting tissue of the gust 
Sch, 6, 1914, 203.) nitb-'rnciMVa giganlia). 

Elrod (Bot Gaz , lOS, 1941, 270) sut ^ • Pathogenic on the giant car- 
holds that Erwinia aroidcae is a sj’nonym j ^ not on carrots 
of Erunma carotovora 

The following also have been considered atrosepflca (van IM) 

as possible synonyms of Erivtma caro-*'®®®. (Bacillus atrosepticus 
toi’ora: xj* 'r ^**^*^^' Amsterdam, 1902, 

Bacillus cepivorus Delacroix. Ann. Missouri Bot. Card , 

oroix, Ann. Ingt Nat Agron , S^r^' ^^^3, 43.) From Latin ater, blaet 
6, 1905, 368, Bacterium ccpivorum Staf)“ putrefying, 

m Sorauer, Handb. d. PflanzcnkranP^"0”Ynis: Morse (Jour. Agr. Res , S, 
heiten, 5 Aufl., 2, 1928, 49; Aplanobaetl*^) bsts the follon-ing synoD)-®*-' 
ceptvorus Elliott, Man Bact Plant Path wfaniseprus Harrison, Cent. /- 

1930, 4; Phytomonas cepivora Magrou,;* “ Abt., 17, 190G, 31 (Frtcinia 
in Hauduroy et al , Diet d. Bact. Path Holland, Jour. Bact., 1920, 

1937,344.) Causes a rot of onion bulbs. Bacillus melanogenes Pethy 
Bacillus cypripedii Hon. (Hori, ' Alurphy, Roy. Irish Acad 

Cent f. Bakt., II Abt., SI, 1911, 85; f®. No. 1, 1911, 31. 
Rrtnmacj/pripedn'Bergcy etah,ManuaI, \(Jour. Agr. Sci., 8, pt. 4 , 191 
1st ed., 1923, 171.) 
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Potato: Growth thick, creamy -white; 
medium softened. 

Dunham's solution Feeble ijcrsisteat 
turbidity. 

Dlood scrum : Gro\\ th much as on agar. 
Not liquefied. 

Uschinsky’s solution Strong turbidhy. 
Indole production none. 

Nitrites produced from nitrates 
Diastase negative. 

No HtS produced or only a trace 
No ammonia produced 
Methyl red positive, Voges-Proskauer 
negative {Dowson, Cent f Bakt , 11 
Abt., JOO, 1939, 183). 

Acid and gas from glucose, lactose, 
sucrose, fructose, raffinose, mannitol, 
arabinoso, xyloao, salicin and rhamno'ic 
Acid u ithout gas from glycerol and ethyl 
alcohol Butyl alcohol, inulin and starch 
not fermented. 

Facultative anerobc 
Tcmpetatuce relations- Optimum 23® 
to 30®C. Minimum 4*C Maximum 3S* 
to 39*0 Thermal death point 41® to 
6l*C 

Pathogenesis ■ Causes a rapid soft rot 
of footi, rhUomes, fruits and the fleshy 
stems of a variety of plants 
Source. From rotted carrots. 

Habitat: Cau.«cs a soft rot m carrot, 
rabbage, celery*, cucumber, egg-plant, 
ins, muskmclon, hyacinth, onion, pars- 
nip, pepper, potato, radish, tomato, 
turnip, and other plants. 


11. Brwlnla erlvanensls tlvalsntamn) 
Hcrgey ct al. (Borlmiinv rrjtonense 
Kftlanlanan, Cent f. Bakt , 11 Abt , 
C5, 1935, 20S, Jiecillus eruanensis Stapp, 
in Soniucr, Ilandb d. PHinxcnWr , 5 
\ufl ,S, 1028, 202; Borgey ctal .Manual, 
5rd cd , 1930, 239 ) Derived from 
lininn, a city in .tnucnis 
Whether tins organism is to be Con- 
ndered a chromogonic strain or a distinct 
^^pecics is impossible to determine , tlicrc- 
t.\i»>. j occupies its present jio"ition 
"ly. H cannot lie i>cpnratcd 
•«nia cnrolotora on the basis of 


Siight 

None wittf. 


chromogencsis since the latter occasion- 
ally shows a tendency to the formation 
of a faint yellowish pigment 
Tlods* 05 to 0 7 by 1.25 to 2 5 microns. 
Motile with peritrichous flagella. Gram- 
negative. 

Gelatin colonics After 3 days at 20*0, 
circular, 1 to I 5 mm in diameter, yellow- 
ish-white, convex, entire Microscopi- 
cally gray with opaque borders and darker 
patches 

Gelatin stab Surface growth somewhat 
umbonate In 10 to 12day^8a slow lique- 
faction. Intense yellow* growth. 

.\^r colonies Grayish-white, fatty 
lustre, turning yellow after several days 
A^r slant. Grow*th grayish-white, 
fatty lustre, becoming yeljow 
Broth. Strong more or less fiocculent 
turbidity No surface growth. Little 
sediment. 

Potato. Growth somcwliat raised, be- 
coming yellowish 

Milk Coagulated m 14 days, becoming 
atkalioe. slowly clearing. 

Indole 18 formed. 

Nitrites not produced from nitrates 
Acid and gas from glucose, sucrose and 
mannitol. No gas from lactose and 
glycerol 

Optimum temperature 20*C. 

Source From cotton plants. 

Habitat. Causes a root-rot of cotton 
(Gouypium sp ) 

12 Erwlnla flsxlda t,rawcclt) Magrou 
iUactUM fiandui Fawcett, Hcv Irnlust. 
y Agrvco dc Tucuman, J3, 1922, fj-, Uov. 
App Mycology, S. 1923, 33S, not liactUua 
itandua Morse, Jour. Inf Dis , ll, 1912, 
2S1, Magrou, in lUnduroy ct nl , Diet, 
d lUct Path., 1937 , 207 ) From I.-itin 
Jfmut, yellow 

Morplxdogy Motile with jicntrichous 
flagella Gmm-iicgalive. 

Gelatin. Yellow growth. Liquefac- 
tion. 

Milk . Coagulated 
Potato Yellow growth 
Indutc is formed. 
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Nitrites not produced from nitrates. 

Acid and gas from glucose, lactose and 
sucrose. 

Diastase not formed. 

Source : From sugar cane. 

Habitat : Causes a soft rot of su^r canc 
(SacckaTum ojficinarum). 

Note; If this decay is due to a simple 
organism as stated abovc^ it ia probable 
that it should be considered merely a 
chromogenic strain of Encima carolovoTCt. 


13. Erwinia dlssolvens (Rosen) comb, 
nov. [Pseudomona.fi dissnlvewt Rosen, 
Phytopatb., 1922, 497; PAj/totMonas 
dissohens Rosen, Phytopnth., 16^ 1926, 
264; Bacierium dissohens Rosen, ibid.; 
Aflanobacter dissohens Rosen, ibid.; 
Aerobacter dissohens Waldee, lon'a State 
Coll. Jour. Sci., J9, 1945, 473.) From 
Latin, dissolving. 

Rods; 0.5 to 0.9 by 0,7 to 1.2 microns. 
Pairs, rarely in chains. Capsules pres- 
ent. First described as motile with a 
single dagellum, later as non-motile. 
Gram-negative. 

Gelatin. Not liquefied. 

Agar colonics; Round, margins entire, 
white, opaque, glistening, butyrous, 
emitting a strong odor of decaying x'ege- 
tabics. 

Broth • Turbid with heavy aurfaco 
growth consisting of ring, and floccules 
or compact slimy masses and streamers. 
Abundant sediment. 

Uschinsky's solution: Good growth, 
but not viscid. 


Litmus milk; Acid, coagulated. 
^Ihidole produced. 

2Vit\itcs produced from nitrates. 
Ily^Vjogen sulfide not produced- 
Acitjt\aDd gas from glucose, galactose, 
sucrose, maltose, lactose and 

SlyceroJ, yh 
Starch W’dydrolyied. 

Optii^y J Ca temperature 30*C. 

Good ® 

‘“Mod at 1 

Source; p 'pcdi’ni rotting com etalks. 

^171 '^thogenic in corn plants. 


14. Erwinia nlmlpressaralls Carter. 
(IHinois Nat. Hist. Survey Bull. 23, 
1945, 423.) From Latin nwis, too 
much and pressuralis, pertaining to 


pressure. 

Rods: Mostly 0.34 to 0.6S by 068 to 
1.35 microns. Motile with as many aj 
6 pentrichous flagella. Capsules cot 
observed. Gram-negative. 

Gelatin; Not liquefied. 

Potato glucose agar: Colonies circular, 
smooth, whUish-crcam, entire, flat to 
slightly raised and usually opaque. Gas 
produced when medium is stabbed. 

Broth: Abundant with thin pcUicle 
or docculent surface growth. Sediment 
scant and viscid. Gas produced in 
nutrient broth plus glucose was 47 per 
cent COj and 2.4 per cent hydrogen 
COt varied with ap of culture, more 
being produced in young cultures. 

Milk: Acid, coagulated. Litmus and 
broroocresol purple arc reduced. Kot 
peptonized. 

Nitrites produced from nitrates. 

Hydrogen sulfide produced. 

Indole not produced. 

Acid and gas produced from araVinosc, 
rhamnose, xylose, glucose, fructose, 
galactose, mannose, l.aotosc, maltose, 
trehalose, roclibiose, cellobiose, matnl- 
lol, sorbitol and salicin; no acid or P* 
from inulin, dextrin or fiUert«peG 
variable results from sucrose, raHnio®. 
nrelejitoso, dulcitol, glycerol and el® 
sawdust. Pectin is not fermented- 


Starch not hydrolyzed. 

Methyl red test positive. Acctyi- 
nelhylcarbinol produced. 

Facultative anaerobe. ^ 
Optimum temperature 2t“ to 30 
ifa\imum37'’C. Minimum 5®C or 
rhermal death point 45“ to 55'C. 

Optimum pH for growth C 8 to « 
.foximum 10 0-f . Minimum 4 C. 
Source: Five cultures from 5 
roes afTected nith net wood. , 

Habitat: Pathogenic in trunV 


/ulea and U. proccra. 
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15. Erwlnla ananas Serrano (Philip- 
pine Jour. Sci., SG, 1928, 271; Bacillus 
ananas Serrano, tbiii.; I^acfenum a/tanos 
Burgnitz, Phytopathogenic Bacteria, 
Leningrad, 1935, 44.) Named for the 
genus, Ananas. 

Note : Not to be confused with Pseudo- 
monas {Phytomonas) ananas Serrano, 
Philippine Jour. Sci., SG, 1928, 271. 

Short rods: OG by 0 9 micron, with 
rounded ends, occurring singly, in pairs 
and in short chains. Enc.apsulated. 
Motile with peritricbous flagella Gram- 
negative. 

Gelatin stab* Stratiform liciuefaction, 
with a deep chrome-yellow sediment. 

Potato glucose agar: After 24 hours, 
circular, 3 mm in diameter, convex, 
dense, homogeneous, entire, moist, straw- 
yellow, mottled, becoming pnmuline 
yellow. Plates liavo a molasses odor- 
Show two types of colonics, rough and 
smooth Rough colonics have crenatc 
margins. 

Potato glucose agar slant. Growth 
straw .yellow, raised, becoming primu* 
lino yellow, moist, glistening 

Broth: Turbid, with a 8traw.colored 
pellicle and ring 

Glucose broth: Growth sulfur yellow. 

Litmus milk' Gxigulated, family 
acid, becoming allcalinc. 

Potato . Copious growth, moist, glisten- 
ing, spreading, becoming primuline yel- 
low. 

Indole not formed. 

Blood scrum: Moderate growth, 
slightly raised, mustard yellow to primu- 
linc yellow. No liquefaction after 3 
months 

Cohn’s solution* No growth. 

Phenol negative. 

Dnstaso produced. 

Nitrites jiroduccd from nitrates. 

Slight amount of ammonia pnoduccil 

Slight amount of H,S pniducod. 

Sm.*!!] amount of alcohol and aldehyde 
produced. 

No gas from carbohydrates. Acid 
from glucose, lactose, sucrose, maonifol. 


rafEnose, glycerol, salicin, dextrin, mal- 
tose, fructose and mannose. No acid 
fromarabinose, xylose, amygdahn, rliam- 
nose, inositol, inuho, dulcitol, adonitol, 
asparagine or starch. 

Source: From the pineappfc (Ananas 
sativus) and sugar-cane (Saecharum oJ7i- 
cinarunt). 

Habitat: Causes a brown rot of the 
fruitlets of pineapple. 

16 Erwlnla cytolytlca Chester. (Phy- 
topath., iS, 1938, 431.) From Latin, cell 
dissolving. 

Rods - 06 to 0 7 by 2 5 to 3 5 microns. 
Singly or in pairs Gram-negative. Mo- 
tile with pentriehous flagella. 

Gelatin: Slow liquefaction 

Agar colonies* 2 to 3 mm in diameter, 
round, convex, moist, glistening, grayish- 
while, watery, translucent. Light 
brownish-yellow by transmitted light. 

Broth: Turbid. 

Milk. Coagulated in 5 to 7 days. 
Slightly acid. Not digested 

Nitriles produced from nitrates. 

Indole not formed. 

Hydrogen sulRdc not formed. 

Acclylmclhylcarbinol . A slight reac- 
tion. 

Acid without gas from glucose, helo*o, 
sucrose, raflinosc, mannitol, aaltcin and 
isodulcitol. No acid from fructose, arab- 
inosc. xylose, glycerol and inulin. 

SUirch hydrolyzed. 

Pectin dissolved. 

Asparigino, peptone, and ammonia 
used as nitrogen sources in synthetic 
medium plus glucose. Potassium nitrate 
not u-Mid 

Optimum tcmpcraluro 28® to 30*C. 
Growth at 37*C Slow growth at 20°C 
and no growth at 8* to 10*C. 

Good growth at pll 6 8 to 7J. Feeble 
growth at 50 No growth at 4.1. 

Aerobic and facultaiive anaerobic. 

Sciiirce* Several loolates from tli"'-a«cd 
dahlns in New York Bot-anicaJ Carden. 

Habitat : Causes a rot of the tuber and 
sterna of dahlias 
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17. Erwinia aroideae (Townsend) Hol- 
land. iBacillus aroidcflc Townsend, U. 
S. Dept. Agr., Bur. Plant Ind. Bull. 60, 
1904, 40; Holland, Jour. Bact., 6, 1920, 
222; Bacterium aroideae Stapp, in Sor- 
auer, Handb. d. P/lanzenkr., 5 AuJl., 
2, 1928, 41; Pcctobactcrium aroideae 
IValdee, Iowa State Coll. .Tour. Sci., 19, 
1945, 172.) From Greek, pertaining to 
the family Araceac. 

Probable synonyms : Erwinia croci 
(Mizusawa) Afagrou. (Bacillus croci 
Alizusawa, Kanag. Agr. E\p Sta Bull. 
51, 1921, 1 ; Ann PJiytopath. Soc. Japan, 
/, 1923, 1; Alagrou, in Ilauduroy et al., 
Dict.d Bact. Path., 1937,204.) Attacks 
Crocus sativus, also onion. 

Erwinia viehnis (Giddmgs) Holland. 
(Bacillus melonis Giddings, Vermont 
Agr. Exp Sta Bull. 148, 1910, 413; Hol- 
land, Jour. Bact., J, 1920, 222; Pcelohac- 
teriHm melonis Waldec, Iowa State Coll. 
Jour. Sci., 10, 1945, 473.) E. F Smith 
(An Introduction to Bact. Dis of Plants, 
1920, 240) considered Eruinta tnelonts 
and Erwinia aroideae identical. Causes 
a soft rot of muskmelon 

Erwinia -papaverts (Ayyar) Alagrou. 
(Bacillus papai'cris Aj’yar, Mom. Dept. 
Agr. India, Bact. Scr 2, 1927, 29, Magrou, 
in Ilauduroy et al , Diet d B.act Path , 
1937, 214 ) The cause of a soft rot of the 
garden poppy. 

Bods- 0.5 bj' 2 to 0 microns, with 
rounded ends, occurring singjj’, in p.airs 
and in fours, also in chains under certain 
conditions Motile with peritrichous 
flagella. No capsules. Gram-negative. 

Gelatin stab - Narrow infundibuliform 
liquefaction. 

Agar colonies Circular to amoeboid, 
white, glistening Borders sharp Gran- 
ular structure 

Agar shnt Growth white to grayisli- 
Vihite, moist, glistening. Medium not 
discolored 

Broth - Turbid. 

Potato: Growth whitish, with tinge of 
yellow. Medium grayed 

Litmus milk: Coagulated, acid, with 


separation of whey, not peptonized. 
Litmus reduced. 

Indole not formed. 

Nitrites produced from nitrates. 

Acetylmethylcarbinol produced 
Methyl red negative (Do^\son, Cent. f. 
BafcL, JI Abt., WO, 1939, 183). 

Acid without gas from glucose, lactose, 
sucrose, maltose, mannitol, glycerol, 
fructose, raflinose, arabinose and xylose 
Growth in closed arm. 

Diastase slight. 

Hydrogen sulfide produced. 

Uschinsky’s solution: Good groirth 

No growth in nitrogen. Growth feeble 
in H* and COj. 

Temperature relations : Optimum 35‘C. 
Minimum 6®C. Maximum 41®C. Ther- 
mal death point 60®C for 10 minutes. 

Facultative anaerobe. 

Di/Tcrential characters; See Eruinia 
carctoiora. Massey (Pliytopath., H, 
1924, 460) considered Erwinia aroidcat 
and Erwinia earolovora distinct species, 
though closely related. Link and TaliS' 
ferro (Dot. Gazette, 8S, 1928, 19S) found 
them distinct serologically. Dowson 
(Ann. Appl. Biol., £8, 1041, 103)differen- 
tiated them on their action on maltose 
and xylose. 

Source : From rotted calla lily. 

Habitat: Causes a soft rot oI calb. 
Affects raw potato, egg-plant, cauli- 
flower, radish, cucumber, cabbage, pars- 
nip, turnip, salsify, tomato (ripe an 
green). 


18 Erwinia manglferae (Poidge) 
gey et al. (Bacillus r.ianriijerae Dom^- 
Ann Appl. Biol., £. 1915. 1 J Bergey et ^ . 
Manual, let cd.. 1923, 173.) Named for 
the genus, Mangtjera. 

Rods; 0 6 by 1.5 microns, occurring 
singly and in chains, with roundcd.cn 
Encapsulated. Afotile with peritric o 
fla^IIa Gram-negative. . in 

Gelatin stab: Medium liquefied ifl 
to 17 days. Growth yellow. 

Agar colonies: Glistening, yellowufl. 
undulate borders. 
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Agar filant: Growth yellow, glistemog. 

Broth: Turbid, with yellow ring. 

Litmus milk: Slow coagulation at 
Slight acidit}'. Casein slowly 
dissolved. Litmus reduced. 

Potato: Growth spreading, glistening, 
yellowish. Medium not discolored. 

Indole formed in peptone solution 
Phenol negative. 

Nitrites produced from nitrates 

No HjS produced. 

No ammonia in broth. 

Feeble acid production without gas 
from glucose, lactose, sucrose, fructose 
and glycerol. No growth in closed arm 
with lactose and glycerol, more or less 
growth in closed arm with glucose, su- 
crose, fructose, maltose, raffinose and 
mannitol. 

Diastase not formed. 

Produces an ensyme capable of dis- 
solving the middle lamella but without 
action on cellulose. 

Cohn's solution: Slight turbidity. 

Uschinsky’s solution; No growth 

Fermis’ solution with starch jelly 
No growth 

Pigment insoluble in water, alcohol, 
ether, chloroform or dilute acids 

Temperature relations Optimum 30*C 
Minimum 5* to C*C. Maximum 45*C 
Thermal death point C0*C. 

Source: From the mango m .\frica 

Habitat • Causes a disease of the mango 
{Mantjifera t'ndica). 

19 Erwlnia cltrlmaculans (Doidgc) 
Magrou {liaallus eilnmaculans Doidgc, 
.\nn. Appl. Biol., 5, 1917, 53, 7/a<rtcri iim 
cilrtmacvlana Burgw its, Phytopath Bac- 
teria, I.cningrad, 1935, 151; Magrou, in 
Ilautluroy et al , Diet. d. Ikict Path , 
1937, 203.) From the genus Ctlrus and 
1/itin tnaeutans, spotting. 

Bods; 0-15 to (» 7 by 0 5 to 3 Smurona 
.Moitic witli pcritnchous flagella Con- 
spicuous capiiilo present Gram-po-i- 
tne. Dowson thinks this species Gram- 
negative (Cent f Bikt , II Abt , 100, 
1939, isn 


Gelatin: Liquefied. 

Agar colonies: Subcircular, yellow, 
with dense grumose centers 

Broth: Turbid, with pellicle and sedi- 
ment. 

Milk: Coagulated, with precipitation 
of casein and extrusion of whey. Not 
peptonized Litmus gradually reduced. 

Blood scrum : Not liquefied. 

Indole is formed. 

Nitrites produced from nitrates with 
evolution of gas. 

Ammonia produced in broth. 

Acid without visible g-as from glucose, 
sucrose, fructose, galactose, maltose and 
mannitol. No acid from lactose, glyc- 
erol, dextrin or starch. 

Diastase not produced. 

Cohn’s solution No growth. 

Uschinsky’s solution: Growth present. 

No growth in broth over chloroform. 

Methylene blue and neutral red re- 
duced. 

Pigment insoluble in w-ater, alcohol, 
ether, chloroform, carbon bisulfide, dilute 
acid or alkalis 

A turbid growth is produced in 10 per 
cent &alt 

Temperature relations : Optimum 3S*C. 
Maximum ■13*C. Thermal death point 
02*C for 10 minutes. 

Facultative anaerobe. 

Source From dise.ascd lemons and 
oranges 

Habitat Causes a spot disease of 
citrus In aaturc attacks lemons, or- 
anges, naartjes and Iws also been success- 
fully inoculated into limes, sleiddock, 
grapefruit and citron Seville oranges 
arc resistant 

20 Erwinta rhapodtlcl (.Millard) comb. 
nor (Phi/lomonaa rhapo/iUca Millard, 
Unis' liccds and Yorkshire Council for 
Agr. Ell. Bui. 131, 1921, 111; UacUrtum 
rhaponitcum Millard, tlid ; AptanobacUr 
rhapontieum Elliott, Man Bact. Plant 
Path , 1930, 12 ) From Cn.>ek Uha 
ponfic, rhubarb of Pontus, a province 
of .\sit Minor; M. L. Ubtum rhaponitcum 
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Description from Metcalfo, Ann. of 
Appl. Biol., S7, 1940, 502, where he sug- 
gests it belongs in Erwinia. 

Rods; 0.5 to 0.8 by 1.2 to 1.5 microns. 
Woti'Ie with S to 7 peritrichous flagella. 
Gram-negative. 

Gelatin stab : Beaded growth. No 
liquefaction. 

Infusion agar; Colonies circular, con- 
vex, smooth, glistening, translucent, 
with margins entire, 2 to 3 mm in diam- 
eter in 4S hours at 25'’C. 

^ Rhubarb agar : Colonics slightly larger, 
often with ft yeltowiah. tinge. 

Tryptophane broth: Turbid with frag- 
ile pellicle, a slight rim and slight floccu- 
lent deposit. 

Milk : Acid in 3 to 4 days with or with- 
out slight curd separation. No clotting. 

Indole not produced. 

Nitriles formed from nitrates. 

Acelylmethylcarbinol produced. 

No hydrogen sulfide produced. 

Cohn's solution: Moderate growth. 

Acid but no gas from arab'mosc, xylose, 
glucose, galactose, fructose, mannose, 
lactose, maltose, sucrose, mannitol, glyc- 
erol and ealicin, 

Growth in citrate solution 

Starch not hydrolyzed. 

Cbromogencsis: iVafer-soIublo pinkish 
pigment in various media. 

Growth from O'C to and possibly 
higher. 

Distinctive characters; Differs from 
Ermnia aroideae in that it docs not 
liquify gelatin nor clot milk and is chro- 
nwgcnic. It also lias a limited host range. 

Source : From rotting rhubarb crowns. 
Metcalfe used 6 isolates from various 
sources in describing the pathogen. 

Habitat: Causes a crown-rot of rhu- 
barb. 

21. Erwinia lathyri (Manna and Tau- 
benliaua) Holland. (Bocillus lothyri 
Manns and TauWnhaus, Gardener's 
Chronicle, 53, 1913, 215; Manns, Dela- 
ware Agr Exp. Sta.,^ Bui. lOS, 1915, 23; 
Holland, Jour Bact., 5, 1920 2l8; Bac- 


ierium lathyri Burgwitz, Phytopatb, 
Bacteria, Leningrad, 1935, 76.) Fit® 
the genus Lalhyrxis. 

Rods; After 24 hours at 25* to 2S'’C, 
0-6 to 0.85 by 0.75 to 1.5 microns, wifli 
rounded ends. No capsules. Motile 
with peritrichous flagella. Gram-nega. 
tivc. 

Gelatin colonies: After 8 days, cir- 
cular, slightly convex, edges smooth 
Liquefaction too slow to show on plate. 

Gelatin stab : Growth best at surface 
Line of stab filiform. Liquefaction slow, 
fairly well begun in four weeks, complete 
in three months. 

Agar colonies; After 24 hours, yellow, 
stellate to amoeboid, smooth, glistening, 
slightly raised, entire. Centers gna- 
ular, yellow. 

Agar slant: Growth filiform, sligbtlj 
convex, smooth, glistening, opafjue, buty- 
rous, light to deep yellow. Odor absent. 

Broth; Strong turbidity in 21 boun, 
little or no pellicle. Sediment scant. 

Litmus milk; Slow increase ol Widity, 
not alrvays sufficient to cause coagulation. 
Digestion of casein slow and N"ariable. 

Potato : Growth rapid, filiform, shgbtir 
eonvc.Y, smooth, glistening, bulymus t 
slightly viscid. Light to deep jellofl 
Medium not discolored. 

Indole is formed. 

Cohn’s solution: No growth. 

Uschinsky’s solution: Bapid growth 
sometimes a pellicle. Fluid viscid. 

Asparagine solution; Good growl . 

Nitrites are not produced from m 


trates. 

Ammonia produced in broth an 
pata^ne solution. 

No gas from • carbohydrates, f’ 
from glucose, lactose, sucrose, manniwi 
and glycerol. No growth in closed arm 
Diastase not formed or cxUeiMJ 

"Growth ia broth over chtotobr® 


row* inhibited by * !«r 
smperature relations: Optimu 
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to 30®C. Thermal death point 46" fo 
48®C for 10 minutes. 

Aerobic. 

Source : From sweet peas. 

Habitat: Stated to be pathogenic for 
sweet pea {Lalhyrut odoralus) and other 
legumes. Considered by many to be a 
saprophyte. 

22. Erwlnla lllil (Uyeda) Magrou. 
[Bacillus Ilia Uyeda, by Bokura, Ann 
Phytopath. Soc. Japan, 1(2), 1919, 36, 
Magrou, in llauduroy et al.. Diet d. 
Bact. Path., 1937, 210.) From Latin 
Iilium, a name taken from the Greek but 
derived from the Celtic word h meaning 
white, M. L , generic name, Ltltum 

Translated by Marion Okimoto. 

Bods: 0 6 to 0.7 by 0.8 to 1 0 micron. 
No capsules. Motile with C to 8 pen- 
tricboua flagella. Gram-posuive(?) 
Gelatin 'Liquefaction. 

Gelatin plate- Colonies after 3 d.iys, 
round and smooth nith grayish surface 

Broth: Alkaline, ammonia produced. 

Milk. Curd formation. 

Indole produced. 

Nitrites produced from nitrates. 

Hydrogen aulhdc produced. 

Sugar medium changes to a brown color 

Conjac not utilised. 

Aerobic, facultative. 

Optimum temperature 32® to 34*C. 
Killed in 3 min at 50®C. Besists— 20*C 
for 30 min, 

Source : From brown spots on lily bulbs 
in Japan. 

Habitat: Causes a disease of lily bulbs 
and leaves. 

Appendix: The following additional 
species arc found in the literature. 
Many are Incompletely described. 

Bacillus brassteaciorus Delacroix 
(Compt rend Acad. Sci , Pans, t40, 
190o, 1.350.) Presumably causes a rot 
of cabbage. 

Bacillus farnetianus Pavanno. (Aitl 
U. Acc.ad. Nar. Lineci Itcnd Cl. Sci. 
Fis., Mai. e Nat . SO. 1911, 233.) 

Bacillus pulre/aaens pulnJus Dcla* 


crofx. (Ann. Inst. Nat. Agron., 5, 1906, 
154.) Pathogenic for tobacco. 

Bacillus solaniperda Migula. (Syst. 
d. Bakt., £, 1900, 673; Bacillus krameri 
Chester, Man. Determ. Bact., 1901, 
282 ) Causes a soft rot of potato. 

Bacillus spieckermanni jaezewaki. 
(Elliott, Bacterial Plant Diseases, 193o, 
67.) Name applied to a species de- 
scribed by Spieckcrmann (Landw. Jahrb., 
SI, 1902, 155) but left unnamed 

Bacillus tahacivoTus Delacroix. (Ann. 
Inst. Nat Agron., 5, 1900, 2C0.) Said 
to cause collar rot of tobacco 

Bacillus tabifieans Delacroix. (Compt. 
rend. Acad. Sci , Paris, 1S7, 1903, 871.) 
Said to cause spotting of tob.acco leaves. 

Bacterium loehnisi Kalantarian, 
(l\alantarian. Cent. f. Bakt., II Abt., 65, 
1925, 301: Phylomonas lochntsit Dcrgcy 
et a) , Manual, 3rd ed., 1930, 276.) From 
diseased cotton plants Pcritrichous. 

DacUTium hjcopersiei Burgwits. 
(Ztschr f. Pflanzenkr., 54, 192'1, 801.) 
From a blossom end rot of tomato 

Enctnia olUanae (Omori) Magrou. 
(Bacillus alUanae Omori, Oflicial Gas. 
of Japan, H, ISOG, No. 3753; Magrou, in 
H.auduroy ct a) , Diet. d. Bact. Path,, 
1937, 195 ) Causes a root rot of horse- 
radish. 

Encinia araUaiora (Uyeda) hfagrou. 
(Bacillus oraliororus Uyeda, Bull. Imp, 
Agr Exp 6ta Tokyo, S5, 1909, Cl; 
Jhgrou, in llauduroy et al , Diet. d. 
Dact. Path , 1937, 197.) Causes a root 
rot of ginseng. 

Encinxa asttracearum (Paxxirino) hfa- 
grou- (Bacillus asleroecaruTn Paravino, 
Alti It- Accad. Naz. Lmcci Bend. Ci. 
Sci Fis., Mat. c Nat , Ser. 5, St, 1912, 
514, Magrou, m llauduroy cl al , Diet, 
d B.act. Path., 1937, 199 ) Pathogenic 
for the aster (Aster cMnensis). 

Brtcinia fcusjfi (Migula) Magrou. (Ba- 
cillus B, Bussc, Ztschr. f. Pflanzenkr , 7, 
1S97, 74 ; Bacillus bussex 5figufa, Syst. d. 
BaU, S, 1990, 779; Bacillus betas Ixh- 
inannand Neumann, Bakt. Di.ag.,4 Aufl., 
f, 1907, 599; not Bacillus btlae Migula, 
Syst. d. Bakt., S, 1900, 779; Magrou, io 
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Hauduroy et al., Diet. d. Bact. Path., 
3937, 200.) Pathogenic /or the sugar 
beet. 

Ertvinia cacticida (Johnston and Hitch- 
cock) Magrou, (B. cocticidns Johnston 
and Hitchcock, Trans, and Proe. Roy. 
Soc. South Australia, ^7, 1923, 162; 
Magrou, in Hauduroy et al., Diet. d. 
Bact. Path., 1937, 201.) Causes a rot of 
cactus. 

Erwinia edqtU'OTlhiae (Hori and 
Bokura) Magrou. (BactUus edqe- 
xcQTlkiae Hori and Bokura, Ideta Arata, 
SuppternenC to lh.adboak ot the l^hnt 
Diseases of Japan, 1, 1025, 32; M.agrou, 
in Hauduroy et ah, Diet. d. Bjict. Path., 
1937, 20G.) Pathogenic on Edgeuorthia 
chrgsantha^ an oriental shrub. 

Erwinia ixiae (Sevorim) Magrou. 
(Bacilius txiae Severini, Annali di 
Botanica, Rome, II, 1913, 413; Magrou, 
in Hauduroy et al., Diet. d. Bact. Path., 
1937, 20S.) Pathogenic on gladiolus and 
other bulbs. 

Erwinia nelliac (Welles) Magrou. (Bn- 
alius nelliae Welles, Philippine Jour. 
Sci., SO, 1922, 279; Magrou, in Hauduroy 
et al , Diet. d. Bact. Path-, 1037, 213.) 

Efwinia papayac (Rant) Magrou. 
(Bacillus papayae Rant, Cent- /• Bakt., 
II Abt., 84, 1931, 483; hfagrou, in Ilaudu- 
royctal.jDict d.Bact Path ,1937,214.) 
Pathogenic on papaya. 

Erwinia sacchari Rold.an. (Philippine 
Agric., SO, 1931, 250; Bacillus saccharum 
Roldan, idem; not Bacillus sacchari 


Janse, Mcdedeel. uit’s Lands. Plantea- 
turn, 0, mi, I.) 

Erwinia scahiegena (von Faber) Ma 
grou. (Bacterium scabkgenum ion Fa- 
ber, Arb. Kais. Biol. Anst. f. Land u 
Porstir., 5, 2907, 347; Bacillus scalUgtms 
Stapp, in Sorauer, Handb. d. Pflanzenkr , 
5 Aufl., S, 102S, 103; Magrou, in Hauduroj 
et al., Diet. d. Bact. Path., 1937, 217.) 
Pathogenic for the beet (Betaiulgam) 

Erwinia serhinowi (Potebnia) Magrou 
(Bactenum beticola Serbinon', 21iurm) 
Bolerni Rastenii, 7, 1913, 237; not lice- 
iortccfn itciicaifX Smith, Bcocra and Taso' 
send, Bur. Plant Ind., U. S. Dept. Agr, 
Bui. 213, ion, 194; Bacterium seriimi 
Potebnia, Kharkov Prov. Agr. Exp S'a, 
/, I9IS, I; Bacillus beticola Stapp, h 
Sorauer, Handb. d. Pflanrenkr , 5 Aufl , 
i, 1928, 93; Bacillus scrbiiioai 
Man. of Bact. Plant Pathogens, 1930,75, 
Wagiuu, in Hauduroy et al , Diet, d 
Bact. Path., 1937, 217.) Pathogenic for 
tho sugar beet. 

Erwinia was (Kruse) Magrou. (Da* 
cillo deJJa baeferosidei grappoli dclb 
vitc, Cugini and Macehiati, Le Slarlone 
sperimentaJi ifaJ., £0, 1891, 579; Bacillut 
ucae Kruse, in Flbgge, Dio Mikroorganis- 
men, 3 Aufl., £, 1S9C, 329; BaeUW^ 
veae Chester, Ann. Rept. Del. Agr. Exp 
Sta,, P, 1807, 53 and 127; Magrou, w 
Hauduroy et al., Diet. d. Bact. Pat , 
1937, 220.) Pathogenic for the gwpf 

i-ru-tnio t’imi'ora du Dessis syn Clos- 
tridium baccannit Bergey ot al , ' 

Ist eil. 1923. 328 
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TRIBE in. SEHR^TEIE BERGET, BREED AND JIORIHl. 

(Preprint, Manual, 5lh cd , October, 103S, vi.) 

Small, aerobic rods, usually producing a bright red or pink pigment on agar and 
gelatin There is a single genus. 


Genus I. Serratla fiizto emend. Breed and Breed.* 

(Bizio, Biblioteca italiana o aia Giornale de letters, scienze e arti, SO, 1S23, 2SS, 
Zaogalactina Sette, Sull’arrossimento stiaordinano tli alcune sostanze alimentose 
osservato nella provincia di Padova I’anno 1819. Venezia, 1824, 51, Coeeobaeterium 
Schmidt and Weis, Die Daktcnen, 1902, 10, Erythrobaeillus Fortineau, Compt rend. 
Soc. 13ioI., Paris, S8, 1905, 101, Dicrobaetrutn Endcricin, Sitzber. Gescll. Naturf. 
Freundc, Berlin, 1917, 300, Breed and Breed, Cent i Bakt., 11 Abt., 71, 1927, 435.) 
Named for Scrafino Serrati, the Italian physicist who invented ft 8te.am boat at Florence 
before 1787. 

Small, aerobic, rapidly liquefying, nitrate reilucing. Gram-negative, pentrichous 
rods which produce characteristic red pigments. White to rose-red strains that Iftck 
brilliant colors aro common. Coagulate and digest milk. Liquefy blood serum. 
Typical species produce COi and frequently H» from glucose and other sugars; ftlso 
acetic, formic, succinic and lactic acids, acetylmclhjlcarbi no! and 2,3 butylene glycol 
Saprophytic on decaying plant or even animal materials 
The typo species is 5crrafio mareescens Bizio 

Key to the species of genus Serratla. 

1. Pigment not especially water-soluble, readily soluble in alcohol. 

A. No \isiblo gas from glucose 

1. Inconspicuous pellicle, if any, on plain geUtin 

1 Scrrafja riarceseens. 

2 Brilliant orange-red pellicle on plain gelatin 

2 Scrralta indica. 

B Produce enough H* nith the COi from glucose to show g.a3 in fermentation 
tubes 

1. Acetylmctliylcarbinol produced 

3 SerraUa plymulhicum. 

2. .tcctylmcthylcarbinol not produced 

4 Serratta Aifcnsis. 

II Pigment soluble in water and alcohol 

5 Scrrafia piscolonim. 


1. Serratla mareescens Bizio (Po- 
lenta porporina, Biblioteca italiana, SO, 
1S23, 2SS ) Prom Latin, dissolving mtoa 
fluid or viscous matter 
Sinonjms: Zoagalactina unelroja 


Sette, Memoria slorico-rLatunilo sull* 
anos«inicnto Blraoniin.ario di alcune 
sostanze olimcnto'se VenezLa, 8", 1S2I, 
51; pTotococevs xmetrophus Mcneghini, 
1S3S, wo* Trevisan, Rend. II. Inst. liomb. 


• Revised by Prof. Robert S Breed, New York Stale INporimcnt Station, Geneva, 
New York, Nov., 1937, further revision by Prof. Robert S. Breed, Nov., 19J5. 
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di Sci. c Let,, Ser. 2, SO, 1887, 797; Mona* 
prodigiosa Ehrcnberg, Bericht Q. d. z. 
Bekanntnmchung gccfgnetcn Vcrhand- 
lungen d. Kgl. preuss. Acad. d. Wisscn- 
schafteD, 1849 , 354; Palmella prodigiosa 
Montague, Bui, Soc. nat. et cent. d. 
agric. Paris, S6r. 2, 7, 1853, 627; Micraloa 
prodigiosa Zanardini, 1SG3, ecc Trovisan, 
loc. cit., 1887, 799; Bacleridium produ 
giosum Schroeter, in Cohn, Bcitrage z. 
Biol. d. Pllanzcn, 1, Heft 2, 1872, 109; 
Micrococcus prodigiosus Cohn, ibid., 127; 
Bacillus prodigiosus Flhgge, Die Mikro- 
organismen, 1S8G, 284; Bacillus imctra- 
phus Trevisan, loc. ciL, 797; Bacillus 
marccscens Pe Toni and Trevisan, in 
Saccardo, SyJIogc Fungorum, 8, 1889, 976; 
Bacterium prodigxosum Ix:hmann and 
Neumann, Baht. Diag., 1 Aufl., S, 1896, 
259; Liquidobacterium prodigiosum Orla- 
Jenson, Cent. /. Bakt., II Abt., SS, 1909, 
339; ETythrobacillus prodigiosus Winslonr 
et al., Jour. Bact., 5, 1920, 209; Dicro^ 
baclrum prodigiosum Endcricin, Bak- 
terien Cyclogenio, 1925, 279; Salmonella 
marceseens and Salmonella prodigiosa 
Pnbram, Jour. Bact., t8, 1929, 3S4; 
Chromobaclerium prodigiosum Topley and 
Wilson, Principles o/ Bactoriologj', /, 
1931, 402. 

Description largely taken from Breed 
and Breed, Jour Bact., 9, 1924, 545. 

Short rods, sometimes almost spherical; 
0.5 by 0 5 to 1.0 micron, occurring 
singly and occasionally in chains of 5 or 
6 elements. Motile, with four peri- 
triohous flagella. Eight to ten flagella 
on cells grown at 20® to 25®C (De Rossi, 
Rivista d’lgienp, J4, 1903, 000). Gram- 
negative. 

Gelatin colonies: Thin, slightly granu- 
lar, gray becoming red, circular, with 
slightly undulate margin. Liquefy the 
medium rather quickly. 

Gelatin stab: Infunclibuliform lique- 
faction. Sediment in liquefied medium 
usually red on top, white in the depth. 

Agar colonies : Circular, thin, granular, 
white becoming red. B and S colonies 


with mucoid variants (Reed, Jour. Bact., 
S4, 1937, 255). 

Agar slant : ^Vhite, smooth, moist layer, 
taking on an orange-red to fuchsin color 
in three or four days, sometimes irifli 
metallic luster. 

Broth : Turbid, may form a red nng st 
surface or slight pellicle, and gray seefi- 
meat. 

Litmus milk: Acid reaction with soft 
coagulum. A red surface growth de- 
velops. Little or DO digestion tales 
place. 

Potato: At first a white line appears, 
w'hich rapidly turns red. The growth is 
luxuriant and frequently shows a metallk 
luster. 

Produces acetic, formic, succihic and 
lovolactic acid, ethyl alcohol, acetyl* 

... . » ? fA 


water containing urea, potassium chlondo 
and glucose. 

Indolo not produced. 

Nitrites produced from nitrates. 

Formation of HtS : Produced from cjs- 
leine, cystine or organic sulfur m®* 
pounds containing cither of these mok* 
culcs. Produced from sulfur but rio 
from suIStes, sulfates or tbiosulfa*®* 
(Tarr, Bioebem. Jour., 17. 1933, 1SG9; 


Sd, 1934, 192). , 

Acetylmcthylcarbinol is proou 

soluble in alcoiol, clk«. 
chloroform, benzol and carbon bisul 
(Schneider. Arb. Balt. Hoehsch. to - 
ruhe, ,, J8a4, 210). Pigment may 
through the agar, i o , shoivs BolobiW 
water where strains are very e 
pigmented (Breed). Ksmenl 
formed at 35®C. , 

Sodium formate broth (Stark 
England, Jour. Bad., JOSo, ® , 
turns do not prodneo L„eja. 

Odor of Irimethylamme >s pto“" 
Aerobic, facultative. 
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Optimum temperature 25® to 30“C. 
No growth at 37®C. 

Source : Described by Bizio (loc. eit.) 
and Sette (loc. cit.) from growth on com 
meal mush (polenta). 

Habitat: Water, soil, milk, foods, eilk 
worms and other insects 

2. Serratla Indica (Eisenberg) Bergey 
et al. (Bacillus tWicus Eisenberg, 
Baht. Diag., 1 Aufl., ISSG, 1; BactUus 
indicus ruber FlUgge, Die Mikroorgaais* 
men, 2 Aufl., 18S6, 285; 3/icrococct« 
tndicus Koch, Berichtc ueber die Reise 
zur Erforschung dcr Cholera, 16S7, 
Bacillus ruber tndteui Ivruse, in Flugge, 
Die Mikroorganismen, 3 Aufl , S, JS06, 
302; Baelerium ruier indicur Chester, 
Ann. Bept. Del. Col Agr Exp Sia , 9, 
1897, 112; Erytbrobacillia tndicus Hol- 
land, Jour. Bact., 5, 1920, 218, Bergey 
et al., Manual, 1st cd , 1023, SS. Breed 
and Breed, Jour of Bact , I/, 192G, 70, 
Cfiromobaclerium indieum Topfey and 
Wilson, Princ Bact and Immuo , /, 
1931, 403.) From lAtiu tndicus, of 
India. 

Small rods : 0.5 by 1 0 to I 5 microns 
Motile with four peritnchous QagelU 
Gram-negative. 

Gelatin colonics: Resemble those of 
Serralia marcescens. 

Gelatin stab . Liquefied rather quickly 
Brilliant orange-red pellicJe on pbin 
gelatin. 

Agar colonies. Pink, with slightly 
serrate margin, spreading, with green 
irridescenco. 

Agar slant; Luxuriant, dirty-nlnte 
layer. Pjgmcnt produced best in alka- 
line media. 

Broth: Turbid, with white sediment 

Litmus milk: Acid and coagulated 
Digestion complete in 10 days. 

Potato ; Luxuriant grow th with or with- 
out pigment formation. 

Produces isamc products (except H*) 
from glucose ns does Serralia marceseens 


(Pederson and Breed, Jour. Bact., 
192S, 1S3). 

Indole not produced. 

Nitrites produced from nitrates. 

Growth with pigment production in 
distilled water containing urea, potassium 
chloride and glucose. 

Blood scrum liquefied. 

Odor of trimethyJamine. 

Sodium formate broth • Cultures do not 
produce visible gas (Breed). 

Pathogenic for laboratory animals. 

Acetylmethylearbicol is produced 
(Breed). 

Aerobic, facultative. 

Optimum temperature 25® to 35®C. 
No growth at 37®C. 

Cultures of this organism lose their 
ability to produce the orange-red pclliclo 
on gelatin and then become practically 
indistinguishable from cultures of Ser- 
ralia marcescens. This would indicate 
tliat this so-called species is a rough 
strain of the former species (Breed). 
Sec Reed (Jour. Bact , JJ, 1937, 2S5) fora 
discussion of dissociation phenomena is 
this ^cua. 

Source . Isolated from alimentary tract 
of a Java ape in India; also from milk 
can from Ithaca, N. Y. 

Habitat. Presumably widely dis- 
tribnted. 

Apparently the following non-gclaCia 
liquefying strain belongs with this spe- 
cies Subcultures that arc claimed to be 
derived from the original now liquefy 
gelatin. 

Serralia miqucUi Bergey ct nl. 
(Named BaeiHus ruber by Miquel and 
described jn a letter to IlelTcrnn, Cent. f. 
Dakt . 11 Abt , II, 1£>03. 402; Krythro- 
bacillus ruber Holland, Jour. Bact., J, 
1020, 223; Bergey ct a! , Manual, 1st cd., 
1923, 05 ) 

Isolated from water by Miquel. 

3. Serratla plymothjeum (Lehmann 
and Neumann) Bergey ct al, (Rotcr 
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Bacillusnus riymnutk, Fischer, Zcitechr, 
f. Hyg., S, 18S7, 74; Daclerium pty^ 
mulhicum Lehmann nntl Neumann, Bakt. 
Ding., 1 Aun., 8, ISOG, 2G4; liacitlus 
flymoxilhcnsis Migula, Syst. d. Bakt., 2, 
1900, SIO; ETylhrobacxUus plymoulhcnsis 
IloJland, Jour. Bact., 6, 1020, 220;Bergcy 
ct nl., Alnnual, Ist cd., 1923, SS.) Latin- 
ised trom Plymouth, England. 

Distinct rods ; O.G by 1 .5 to 2.0 microns 
with rounded ends, occurring singly nnd 
in short cliains. Motile with peritrichous 
flagella. Gram-negative. 

Gelatin colonies; Like Serratia wnr- 
ccscens. Origin.nl culture mucoid. 

Gelatin stab: Crnteriform liquefaction. 
Liquefaction os in Serratia marcescens. 

Agar colonies ; Like mucoid varieties of 
Serratia marccsecns. 

Agar slant: Sometimes sliow metallic 
luster. Pigment as in Serratia marecs- 
cens. 

Broth : Like Serratia tnareeseens. 

Litmus milk: Acid and coagulated. 

Potato* Growth violet pink, with or 
without mctulhc luster. 

Gas from glucose, lactose and sucrose, 
70 to 80 per cent of it COj Rcnuiindcr 
is H] Gasisalsoproducodinaspamginc 
solutions. 

Strong fecal odor produced. 

Blood scrum liquefied. 

Acetylmcthylcarbinol is produced 
(Breed). 

Sodium formate broth; Cultures pro- 
duce abundant gas (Breed). 

Pigment soluble in alcohol, ether and 
sometimes water. 

Aerobic, facultative. 

Optimum temperature 30*C. 

Source: From i^*atcr supply of Ply- 
mouth, England. 

Habitat: Water and various foods. 

4. Serratia kllensls (Lehmann and 
Neumann) Bergey et al. (Bacterium 
h, Breun'jg, Inaug. Disa., Kiel, JSSS; 
Bacillus ruber balticus Kruse, in Flufse, 
Die Mikroorganismen, 3 Aufl., 8, 1896, 
303; Bacterium kiUensc Lehmann and 


Neumann, Bakt. Diag., I Aufl., 2, 16% 
2(5.3; Baelcrium ruber balticus Chester, 
Ann. Kept. Del. Col. Agr. Exp, Sta, 
2, 1697, 142; Bacillus Liliensts Migula, 
S3’8t. <1. Bakt., S, J900, S47; Erythrobacth 
Ills Uliensis Ilollind, Jour. Bact., 6, 1920, 
218; Bergey ct .al , Manual, 1st ed , 1923, 
90; Chromobaetcrium Uelcnsc Toploj'and 
Wiison, IVi’ncip. Bact. and Jmmun., /, 
1931, 4(X).) From Kiel, a city on the 
Baltic Sea. 

Descriplioii taken from Kruse (loc 
cit.) and Bcrgci’ ct al. (loc. ci/.). 

Slender rods; 0 7 to 0.8 by 2 5 to 50 
microns, occurring singli*. Motile with 
four peritrichous fbgclla. Gram-nega- 
tive. 

Deep gebfin colonies; Bright yellow 
Gelatin liquefied slowly', usaill^' becom- 
ing rose-red. 

Glucose gelatin stab: Bapjd liquefac- 
tion, Occasional gas bubbles (Breed) 

Agar colonics; Small, red bccomicg 
nwgenta, smooth. 

Ag.ar slant ; Bright red becoming tbiker 
in old cultures 

Agar stab: Turbid strongly pigmented 
n*a(cr of condensation, 

Broth: Turbid. Usually reddened- 

Litmus milk : Acid ; at 20'C, ^gulated 
slouly and pigment produced; at 35*C, 
coagulated rapidly nnd no pigment 
produced. 

Potato: Slight red growih, beccmicg 
luxuriant and darker. 

Indole not formed. 

Nitrites and free nitrogen produced 


[■fom nitrates. 

Blood scrum liquefied. 

Acid and gas from carbohydrates (ben* 
Tiann and Neumann, loc. cit.). 

■rom glurosa, lactose ami sucrose, 20 to* 
,cr cent of it CO, (Bergey). fnac 
actic acid prodneed and not more than 
race of occlylmctfiylcarbiMf or .. 
lUtylcno glycol (Pedersen end Bree , 
our. Bact., IS, 192S, 1S3). 

Sodium formate broth: Gas produced 

Breed). 
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Acetylmcthylcarbinol not produced 
by tbc Krdl culture (Breed) 

Pigment formed at 37®C Pigment 
cspecully soluble in alcohol 

Optimum temperature 30®C. 

Aerobic. 

Distinctive cliaractcrs It is not cer- 
tain whether Breimig’s original culture 
wass hearily pigmented strain of Serratta 
tnarccsccns, or whether it was of the type 
described above, Cultures of both l 3 'pea 
have been widely distributed as the Iviel 
bacillus. Descriptions drawn up bj' 
Kruse (foe. ctt.) and Lehmann and Neu- 
mann (toe eil ) in 1&96 stale tlul this 
bacterium produces visible gas. while 
Migula in 1900 gives a description winch 
fits 5erralifl marcacens Morco\er, cul- 
tures obtained under this name from 
various laboratories in Duropcand Amer- 
ica are soinetiines of one tj po ami some 
tunes of the other As the Kriil tuliurc 
distributed as Baetllus ruber Oallicut is 
widely known and has now 1 con shown to 
differ from ^erralio wiorccsera? in that it 
is a distinct rod inordinary mcdi.». forms 
visible gas from carbohydrates and cicn 
more abundint gas from sodium formate 
media, the name Scrratia tifetim is U'ciJ 
hero for the Kriil culture Serratia 
^densts is a distinct rod like Serraiin 
p/'/wiu/Arcurn, hut fails to produceacetjl- 
methylcarbinol This use of the itame 
Serrctio lilrnsis given here also accords 
with the description drawn up b> Hcrgey 
for the first edition of the Manual Kiscil 
on the study of a culture whub he ob- 
tained many jrars prciiousl)' from f.u- 
rope (Breed). 

Source: From water at Kiel, Uenwany 

Ifaliilat: Prcsiinuibly widely di? 
tnbuted 

5 Serratia piscaforum (Lchiiwiui ami 
Neumann) Breed (Microlw rouge dc K 
Kirdino, Du Bois S.nnt-S(vnn, .\nn Inst 
Past., 8, 1804, 135, Ihcferturn piseoforum 
Lehniann and Nciini.ann, B.ikt Piig , 1 
Aufi , S, 189G, 2G.0, HactUui ml-er eard$ 
no< Kruse, in FlDfse, Die Mikrwint'ms- 


nicn,3 Aufi., B, 1596, 3(B; Bacterium ruber 
sardinae Chester, Ann. Ropt Del. Col 
Agr Evp. Sta., 0, 1S97, 112, Bocifius 
eardtnae MiguU, Syst. d. B.ikt , S, 1900, 
852; Bacillus p%scatorus Chester, M.an 
Determ. Bact., 1901, 257.) From I.atin 
piseatorum, of fishermen. 

Short rods: 0 5 by 0 6 micron, occur- 
ring in p.airs, sometimes in fours or (in 
broth) in long filaments. Actively mo- 
tile. Gmni-ncgativc. 

Gelatin colonics Small, j-ellow ish-graj- 
becoming pink, very slim)-. Carmine- 
red pellicle. Liquefaction. 

Gelatin stab Rapid liquefaction. 
Grayish pellidc which becomes red after 
24 hours and hater precipitates. Slimy. 

.\gar colonics Dull, white (o pinkish 
grow th 

Broth Rapid turbidity. Thick, slimy, 
while pellicle which later turns red. 
Purplish sedimerit Liquid becomes 
pink ami syrupy. In old cultures the 
broth is brown 

Fotnlo At 37* to 39*C, red pigment 
visible after 8 hours. At room tempera- 
tures growth is first white, slimy, later 
red. 

Strong odorof trimethylamine. 

Distinctive characters' Pigment sol- 
uble in alcohol, more soluble in water 
Good pigment production ftt 3?*C. Rlimi- 

fVrurce Isohafcd in 1593 from a Ixiv ol 
oil-packcd s.'iniines nt a canning-factory 
in France Also found in the red pus 
from fishermen and sardine-factory- 
workers suffering from felons. In thc’o 
Ic'ioii*. this organism is associated with 
an auacroljo, but by itself it is not 
patJ»<^nic 

ITabiiAt Presumably widely dis- 
tributed 

Appendix: Serratia tmreeseens liss 
frequently been described under other 
n-imcs, parficulifly where brtlliantly 
piimicnled ciiltiiros hiic been found 
Fome of the«o and other related species 
arc listed t<eIon It is known tint white 
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fitraing of these organisms occur in nature 
but these strains when found have prob- 
ably been placed in non-ehromogenic 
genera of the family Enierobacteriaeeat. 

Bactllus ruber Frank. (Frank, in 
Cohn, Beitr. z. Biol. d. Fflanz., I, Heft 
3, 1875, 181; not Bacillus ruber dimmer- 
mann, Bakt. unserer Trink- u. Nutz- 
wasser, Chemnitz, 1, 1890, 24; not 
Bacillus ruber Miquel, see Cent. f. Bakt., 
II Abt,, 11, 2003, 402; Daclerium ruber 
Chester, Ann. Rept. Del. Col. Agr, 
Exp. Sta., 5, 1897, 113.) Gretvin a warm 
place on rice cooked in chicken broth. 

Bacillus subkiliensis Petrow. (Arb. 
bakt. Inst. Ixarlsruhc, JS, Heft 3, 1902, 
273.) Dust contamination from air. 
Reported to resemble Bacillus kiliensts. 

Baclertum aurescens Parr. (Proc. Soc. 
Exp. Biol, and Med., S5, 1937, 5G3). A 
reddish-brown organism. This and the 
reddish-orange organism described by 
TittsJer (Jour. Bact., SS, 1937, 450), 
which are regarded as pigmented vari' 
ants of Escherichia colt, resemble tbo 
organisms in SerraHa closely but do not 
liquefy gelatin. From water. 

ScTratia amjjlorubra (HefTeraa) Bergey 
et al. {Bacillus arnyloruber Hefferan, 
Cent. f. Bakt , II Abt., 11, 1903. 313; 
ErythrobaciUus arnyloruber Holland, Jour. 
Bact., 5, 1920, 217, Bergey ct al , Manual, 
Ist ed., 1923, 00 ) From Mississippi 
River neater and buttermilk. 

Serralia esseyana Combe. (Th^se, 
ficole de M^d. Univ, Bcsan?on, 1934, 1.) 
From well water at Essey. A study of an 
authentic culture shows this to be Ser~ 
ralta marcescens (Breed). 

Serralia fucksina (Boekhout and De 
Vries) Bergey et al. (Bacillus fuchstnus 
Boekhout and DeVries, Cent. f. Bakt., 
II Abt., 4, 1898, 497; ErythrobaciUus 
fuchstnus Holland, Jour. Bact., 6, 1920, 
218; Bergey ct al., Manual, Ist ed., 1923, 
91.) Bacillus fuchstnus Migula. (Dcr 
rote Bacillus, Lustig, Diag. d. Bakterieo 
d. Wassers, 1S93 , 72; Migula, Syst. d. 
Bakt., $, 1900, 853.) Although these two 
organisms were named independently 


from different cultures, they wore un- 
doubtedly identical. The original cul- 
tures of these species appear to have 
been heavy pigmented strains of Serrojju 
marcescens showing a metallic luster. 
No authentic cultures are available. 
From water. 

Serralia guituris Jan. (Bull. Soc. Sci. 
de Bretagne, 16, 1939, 34.) From spu- 
tum. Claimed to be different from 
Serralia marcescens on the ground that 
it will grow on an asparagine medium 
and that it reduces molybdates actii'ely. 

Serralia marinortibra ZobcII and Up- 
ham. (Bull, ficripps Inst. Oceanogra- 
phy, LaJolla, B, 1914, 255 ) From sea 
water. Grew only on sea water media 
when first isolated but later a culture 
studied by Breed (1944) became adapted 
to growth on ordinary media and (hen 
showed the characteristics of Semilc 
marcescens. 

Serralia miniacca (Zimmermann) Ber- 
gey et al. (Bacillus rntniaceus Zimmer- 
mann, Die Baktcrien unserer Trin)(- und 
Nu( 2 »\fisser, Chemnitz, 1, 1S99, 46; 
ErythrobaciUus rntniaceus Holland, Jour. 
Bact., 5 , 1920,219, Bergey etal., Manual, 
1st ed., 1923, 90.) Probably a heavily 
pigmented strain of Serralia marcescens 
or Serralia plymuihicum showdeg metallic 
luster. From water. 

Serralia pycseplica (Forlincau) Ber- 
gey et ftl. {ErythrobaciUus pyoseptievs 
Fortineau, Thesis, Faculty of Medidue, 
Paris, im-, abstract in Bull. Inst Pas- 
teur, S, 1905, 13; Bergey et al., Maml, 
Ist cd., 1923, 89.) No constant dilier- 
cnces have been detected between 5«r- 
ralia marcescens and authentic cu turcs 
of Serralia pyoseplica. From the fi o 
of a hospital patient. PatboEfinic or 
guinoa pigs and birds. Forms a soluble 


Xralfo rahUaea Slapp. 
nibidaeant Stapp, Cent. f. s •> 
Abt., lOS, Wto. 251 ; tbU., 252 ) 

surface of plants and in composts w 
actors much lihc those of Smetii 


marcescens. 
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Serralia rtiitleicent (Hefferan) Bei^y 
et al. (Bacillus rutilescens Hefferan, 
Cent. f. Bakt., II Abt , //, 1903, 313. 
Erylhrohactllus rutilescens Holland, Jour. 
Bact., 5, 1920, 220; Bergey ct al., Man- 
ual, 1st ed., 1923, 91.) The characters 
given do not distinguish this species from 
strains of Serraiia marcescens that have 
nearly lost their pon-er of pigment pro- 
duction except that it is reported to grow 
rapidly at 37®C. No authentic cultures 
appear to be available. From Mississippi 
River water. 

Serratia rutilis (Hefferan) Bergey etal. 
(Bacillus ruftifs Hefferan, Cent. f. 
Bakt., II Abt., 11, 1903, 313, Brylhro- 


bacillus rvlilis Holland, Jour. Bact., S, 
1920, 230; Bergey et al., 1st ed., 1923, 91.) 
The original of this species appears to 
have been a heavily pigmented strain of 
Serraita marcescens or of Serralia ply- 
mutkicum. No characters arc given that 
distinguish it from these species and no 
cultures appear to be available. From 
Illinois River water. 

Serralta slereoraria Jan. (Bull. Soc. 
Sci de Bretagne, IS, 1939, 34 ) From 
feces. Claimed to be different from 
Serratia marcescens because it attacks 
lactose, maltose and mannitol and 
reduces molybdates even more actively 
than Serraiia gulluris. 
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(Manual of Trop. Med., 3rd ej , 1919, 932.) 

Ferments glucose but not Lactose with formation of acid and usually visible gas 
There is a single genus. 


Genus 1. Proteus Hauser,* 

(Hauser, Sitzber. d phys.-med. Sozietat m Erlangen, 1SS5, 15G; Liquidahactcriurn 
Jenson, Cent. f. Bakt., II Abt., 55, 1909, 337; Spirilina Hucppe, Wiesbaden, 18S6, 
140 ; Eisenbergia Endcrlcin, Sitzber. Ges. Katurf. Freunde, Berlin, 1917, 315.) From 
Latin, having a changeable form. 

Straight rods. Gram-negative. Generally actively motile at 25®C, motility may be 
weak or absent at 37®C, peritriehous, occasionally very numerous flagella, (ienerally 
produce amoeboid colonies, swarming phenomenon, on moist medium. Marked p'^eo’ 
morphism characteristic only of very young, actively swarming cultures. Ferment 
glucose and usually sucrose but not lactose. Three species in fermentable carbohy 
drates produce small gas volumes even after prolonged incubation and an occasloiul 
culture does not produce gas. One species usu.a)ly produces acid only. Urea de- 
composed and trimethylamine ovide reduced by all species 
The type species is Proteus tulgaris Houser. 

Ketj to the species of genus Proteus. 

1. No action on mannitol. 

A Acid and gas from sucrose. 

1. Acid and gas from maltose, 
a Indole formed. 

I. Froleus vulgaris. 

B. Acid and gas from sucrose (delayed). 

1. No action on maltose 

a Indole not formed. 

, 2. Proteus mirabilis. 

C. No action on sucrose (ordinarily). 

1. No action on maltose. 

a. Indole formed. 

3. Proteus morganii. 

II. Acid, occasionally a bubble of gas, from mannitol. 

A Acid from sucrose (delayed) 

1. No action on maltose, 
a. Indole formed. 

4. Proteus rellgeri. 


1. Proteus vulgaris Hauser. (Hauser, Trevisan, I generi e lo specie 
Sitzungsber. d. phys.-mediz Sozictat *u tcriacee, 1889, 17; Daciermtn 
Erlangen. iSSo, 156, Bacillus proleus Lehmann and Neumann, 



- Orisinally rev, sod by I-rot M. W. Y»!e, Ncv.- York State 
Geneva, hTew Vork, Nov , 193S; revised by Prof. C A. Stuart and Hr. 
gtan, Brown University, Providence, Bbode Island, May, 1913 
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1 AuQ., S, 1S9G, 243; UaciIJits proleus 
tv2ffari3 Kruse, in FJugge, Die Mikro- 
organisnien, S, JS9G, 272, Baclertum 
(Proleus) vulfforz's Chester, Ann Kept 
Del. Col. Agr. Exp. Sta , 9, 1S07, 101, 
Bacillus vulgaris Migula, Syst d ^kt , 
8, ICOO, 707; Baefertum proteus nmn 
dologenes van Loghem, Ann. Inst Past , 
SS, 1918, 295; Bacillus prol«Ui-t't/Ij7arts 
Holland, Jour. Bact.,f, 1920, 220.) From 
Latin, common. 

Hauser described Proteus vulgaris as a 
rapid gelatin liqueficrand Proteus mtrabt- 
Its as a slow liqueficr Wenner and 
Hettgor (Jour. Bact , 4 > 1919. 332) found 
the property of liquefying gelatin too 
variable to servo as a basis for separation 
of species. Thej* suggested t^t this 
dilTerentiating character be set aside and 
the two species differentiated on the 
basis of maltose fermentation, the species 
fermenting the sugar receiving the name 
Proleus vulgaris and the species fading 
to attack it. Prolew mtrafcdie Tins 
suggestion nas accepted by Bergoy ct al . 
Manual, Ist cd., 1023 and Wcldin, toua 
Jour. Sci , /, 1027, 147, and their n-ork 
nas confirmed by Rustigian and Muart 
(Jour. B.act., 4S, 1013, 198) and by Thorn- 
ton (Jour. Bact , 48, 1914, 123) Also 
sec IMflltkc (Contributions to the Ckar- 
actcrization and Systematic Classification 
of Bae proleus vulgans (Hauser), Levin 
and Munksg-iard, Copcnh.agen. 1927, 
15C). 

Hods - OA to 1,0 by 1 0 to 3 0 microns, 
occurring singly, in pairs .and frequently 
in long cliains. Actiaely motile, with 
pcritriclious flagella Gmm-negativc 

Gekitin colonies Irregular, spreading, 
rapidly liquefying. 

Gelatin slab - Hapid, stratiform lique- 
faction. 

Agar colonics • Opaque, gray, spreading 

Agar slant. Tlun, bluiali gray, spread- 
ing over entire surface 

Broth : Afarked turbiditv, usually n itli 
n (hin pellicle. 

Litmus milk: Slightly acid, becoming 


markedly alkaline. Quick peptoniza- 
tion 

Potato: .\bund.int, creamy to jcllow- 
isli gray grow th, becoming bronn. 

Indole formed. 

Nitrites produced from nitrates. 

Acetylmetliylcarbinol not formed 

Acid and gas from glucose, fructose, 
galactose, maltose and sucrose No acid 
or gas from dextrin, lacto«c or mannitol. 
See MoUkc (loc. eil.) for other fermenta- 
tion characters Ilatio IL to COj is 
1:1 (Speck and Stark, Jour Bact., 44 , 
1942, CS7) 

Putrefactive odor produced. 

Sodium Citrate usu.a1Iy utilized ns sole 
source of carbon. 

Formation of lIjS: Produced from 
eyslcme, cystine or organic sulfur com- 
pounds contaitiing citiicr of these mole- 
cules Produced from sulfur and thio- 
sulfates (Tarr, Biochom. Jour., S7, 1033, 
1869, 88, 1931, 192). Ixad acetate 
turned brown. 

Aerobic, facultative. 

Optimum temperature 37*C 

Distinctive cluaraeters • N-Straini of 
Weil and FcIit. Lchmann-Neuroann- 
Breed, Determin.'itixo Bact , Eng. Trans., 
7th ed , S. 1931, 4D3 "The discovery of 
protcus strains which may be aggluti- 
nated by typhus scrum is of very- great 
import.xncc. Tliesc are the so-called 
N-strains from typhus patients found by 
Wed and Felix. They first culti\-atcd 
strains Xand Xi from the urine of ty phus 
patients and later the famous Xti. The 
two former were agglutinated weakly, the 
latter strongly (tip to 1:50,000). Tlie 
diagnosis of typhus by agglutination with 
strain Xi» pro^cd to Ixi excellent and the 
reaction took place in the scrum of almost 
1(X) per cent of tho^e suffering from the 
di«eaee . .The typhus strains of pro- 
tcus kaxc recently been diMdcd into the 
two tyjiesot Felix and Wcil, the II forms 
and the O forms. Tlie former gniw s as a 
thin opaque film, the Litter Lacks this 
cliarartcr and grows as non-spreadirg 
slimy colonies; frequently wjtliout dis- 
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tinct fIsgeJIa. . . (For further de* 
gcription of H and 0 forms see Moltke, 
loc. cit.) 

The Xj and X:» strains mostly ferment 
maltose. 

Source: From putrid meat infusions 
and abscesses. 

Habitat: Putrefying materials. 

2. Proteus mirabllls Hauser. (Hau- 
ser, Sitzungsber. d. phya.-mediz. Sozictat 
ru Erlangen, I8S5, 356; SadUus mirobiUs' 
Trevisan, I generi c Ic specie delle Bat- 
tcriacee, ISS9, 17; Bacillus proUus tntra- 
bills Kruse, ta F/Ogge, bUkrooreauis- 
men, 3 Aufl., £, 1896, 276; Bacterium 
mirabilis Chester, Del. Coll. Agr. Evp. 
S{a.,9th Ann. Kept., 1897, 101; Bacillus 
paeudaramosus Migula, Syst. d. Bakt., 
S, 1900, 817; not Bacillus pseudoratnosus 
Distaso, Cent. f. Bakt., I Abt., Orig., 
6S, 1912, 441; Bacillus prolcu5-m»><i6i7is 
Holland, Jour. Bact , 5, 1920,220.) From 
Latin mirabilis, wonderful. 

Short rods: 0.5 to 0.0 by 1.0 to 3.0 
microns, occurring singly, in pairs and 
freciucntly in long cliains. Motile, pos- 
sessing pcritnchous Hagclb. Gram-neg- 
ative. 

Gelatin colonies: Irregular, spreading. 

Gelatin stab: Slow, stratiform lique- 
faction 

Agar colonies : Gray, irregular, spread- 
ing. 

Agar slant • Thin, bluish-graj*, spread- 
ing over surface. 

Broth: Turbid, with thin gray pellicle 
and sediment. 

Litmus milk: Slightly acid, beconung 
alkaline, peptonized. 

Potato : Dirty-gray, spreading growth. 

Indole not formed. 

Acetylmethylcarbinol frequently pro- 
duced weakly. 

Nitrites produced from nitrates. 

Acid and gas from glucose, fructose 
and galactose. Acid and gas usually pro- 
duced slowly from sucrose. No acid or 
gas from lactose, maltose, dextrin or 
mannitol. 


The XK strains arc mostly maltose 
negative. 

Putrefactive odor produced. 

Hydrogen sulfide is produced. 

Sodium citrate usually utilized as a 
Sole source of carbon. 

Aerobic, facultative. 

Optimum temperature 37*C. 

Source; From putrid meat, infusioas 
and abscesses. Also reported as a cause 
of gastroenteritis (Cherrj’ and Barnes, 
Amer. Jour. Pub. Health, SS, JW5, 
4S1). 

Habitat; Putrefying materials. 


3. Proteus morganll (Winslow et al.) 
Itauss. (Organism No. 1, Morgan, Brit. 
Med. Jour., /, 1906, 908; Bacillus nwrgani 
Winslow, Kligler and Rothberg, Jour, 
B.act., 4, 1919, 481; Bacterium mrgani 
Holland, Jour. Bact,, S, 1920, 215; Bac- 
lerium metacoli or Escherichia morsont 
Thfdtta, Jour. Inf. Pis., 4S, 1S28, 
Salmonella morgani Castellani and Chal- 
mers, Man. Trop. Med., 1919, 939; Rauss, 
Jour. Path, and Bact., 1936, IS3; 
Morganella morganii Fulton, Jour. Bact , 
40, 1943, 81; regarded by Fulton as the 
type species of the genus Morganella) 
Named for Morgan, who first isolated this 
or^oism. 

CorauiOTi name; Morgan’s bacillus, 
type 1. 

Rods; 0.4 to 0 6 by 1.0 to 2.0 microns, 
occurring singly. Motile with pen- 
trichous flagella. See Itauss, loc. dj-t 
for discussion of flagellation and relation 
to the sn-arraing characteristic. Gram- 
negatiTO, 

Gelatin colonies: Bluish-gray, borm^- 


Qcous, smooth, entire. 

Gelatin stab; No liquefaction. 

Agar colonies; Grayish or bluish-w 

arcular, entire. . 

Agar slant: Grayisb-nhite, smoot , 
listening growth. 

Broth: Turbid. 

IJtmus milk: Ksutwl, or heromrS 


alkaline. 

Potato: Dirty-white, 


limited growth- 
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Indole is formed. 

Nitrites are produced from nitrates. 

Acelylmelhylcarbinol not formed. 

Acid and a small amount of gas from 
glucose, fructose, galactose and man- 
nose Rarely from xylose. Does not 
attack lactose, sucrose, maltose, arabi- 
nose, rafllnose, dextrin, salicin, mannitol, 
dulcitol, sorbitol, adonitol or inositol. 

Hydrogen sulfide not produced. 

Sodium citrate not utilized as sole 
source of carbon. 

Aerobic, facultative. 

Optimum temperature 37®G 

Source: Isolated from the feces of 
infants n ith summer diarrhea. 

Habitat: In intestinal canal in normal 
or diarrheal stools. 

4. Proteus rettgerl (Hadley et al ) 
Rustigian and Stuart. {.Baettnum r«K- 
I7er» Hadley, Elkins and Cald«-oll, Rhode 
Island Agr. Exp. Sta. Bull 174. 1918, 1C9, 
Bacxllus TtUgeri St. John-Brooks and 
Rhodes, Jour. Path, and Bact , £3, 1923, 
431; Eherthtlla rellgeri Bergcy et al , 
Manual, 1st ed., 1923, 232; Shtgella 
rcHgeTi Wcldin, Iowa State College Jour 
Sci , f, 1927, 181; Atypical enteric or- 
ganisms of the Shigella group. Cope 
and Kilander, Amer Jour Pub Health, 
S3, 1942, 352; Proteus enlerteus Rustigian 
and Stuart, Jour Gact , 45, 1943, 193; 
Rustigian and Stuart, Proc Soc Exp 
Biol, and Med., 55, 1943, 211 ) Named 
for L. F. Rettger, the American bac- 
tcnologisl, uho isolated this species »n 
1901. 

Rods : 0 5 to 0 8 micron long, occurring 
singly, in pairs and occasionally in clwiins. 
Usually non-motile at 37*C, hut actively 
motile variants possessing pcritrichous 
flagella c.an be obtained at 25*C. Gram- 
ncgatiio. 

Gelatin colonies : Small, grayish, trans- 
lucent, entire. 

Gelatin stab: No nqucfaclion. 

Agar colonics: Small, grajish, translu- 
cent, entire; under suitable conditioiM 
some strains show m.arkcd spreading. 


Agar slant: Filiform to echinulate, 
grayish, thin, moist, translucent. 

Broth: Turbid with flocculent to 
viscid sediment. 

Litmus milk: Alkaline in eight days, 
becoming translucent. 

Potato: Luxuriant, grayish growth. 

Acid and occasionally slight gas from 
glucose, fructose, galactose and mannitol. 
Salicin may or may not be fermented. 
Slow and sometimes weak acid in sucrose, 
lactose and maltose not fermented. 

Indole 19 formed. 

Nitntea are produced from nitrates. 

Acctylmethylcarbmol not formed. 

Hydrogen sulfide not produced. 

Sodium citrate utilized as sole source 
of carbon. 

Aerobic, facultative. 

Optimum temperature 37*C. 

Source: Originally isolated from chol- 
era-Iikc epidemic among chickens; re- 
cently isolated from sporadic and epi- 
demic gastroenteritis patients. 

Habitat: Fowl typhoid and some 
cholcra-Iikc diseases of birds. 

Appendix: Acceptance of gelatin lique- 
faction and fermentation of glucose and 
sucrose but not lactose os the cardinal 
characteristics of Proteus without ref- 
erence to urease production and small 
gas volumes has resulted in some cul- 
tures of Foroeohbaelrum (Borman ct al., 
Jour Dact., 48, 1014,391) being described 
as Proteus (Rustigian and Stuart, Jour. 
Had , 48, 1945, 419) Included in the 
oppendix are species of Proteus whose 
taxonomic position is not clear. GTicrc 
descriptions permit, the probable taxo- 
nomic position of the organism is iudi- 
catcil. Tor purjioics of reference, or- 
ganisms arc also included which do not 
non merit spccias rank in the genua 
Protfu * and organisms v. hich w ill now ho 
found in another genus. 

Baaltus agglomerans Dcijcrinck. 
(Botan. Zrilung, 48. ISSS, 740 or 749.) 
From noiittlea on the roots of red clover. 
Colonics like those of Proteus. 
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Bacillus murisepticus pleomorphus 
ICarlinski. (Karlinaki, Cent. f. Bakt., 
5, 1889, 193; Proteus of Karlinski, Stern- 
berg, Man. of Bad., J893, -ICO ) From a 
urine discharge and from abscesses in 
the uterus. Sternberg regards this spe- 
cies as probably identical u-ith Pmleua 
vulgaris Hauser. 

Flavobactcnum tncmngiiidis Hauduroy 
et al. (Bacillus luteus liguefaciens Ilau- 
duroy, Duhamel, Ehringer and Mondin, 
Compt. rend Soc. Biol., Paris, IIO, 1932, 
362; Hauduroy ct ah, Diet. <1. Bact. 
Path., 1937, 236 ) Related to this 
species but differing in that it ferments 
lactose is the foUou'ing. Bacterium coti 
var. luleohguc/aeicns Lehmann and 
Levy, in. Lehmann and Xeumann, Bakt. 
Diag., 4 Aufl., S, 1907, 344 (Bacillus colt 
var. lulcoliqucfaocns Hauduroy, Du- 
hamel, Ehringer and Afondin, loc. cit., 
1932, 303). 

Proteus alveicola Sorbinow. (Jour. 
Microbiol., Petrograd, S, 1915, 19.) 
From an infectious diarrhoea of honey 
bees (Apis meUtfera). 

Proteus americanus Pacheco. (Scien- 
cia Medica, 6, 1928.) From the blood 
of patients nith liver abscesses Assis 
(Brasil Medico, No. 42*45, 1934, 35), St. 
John-Brooks and Rhodes (3rd Internal. 
Cong, for Microbiologj’, Kept, of Proc., 
1930, 167), Rustigian and Stuart (Jour. 
Bact., 4^, 1943, IPS) and Thornton (Jour. 
Bact., 48, 1944, 123) agree that Proteus 
amcri'canus is Proteus mtrabtlis. Sec 
Manual. 5th ed., 1939, 434 for a descrip- 
tion of this species. 

Proteus ammontae Migath. (Magath, 
Jour Inf. Dis., 45, 1925, ISI; Salmonella 
ammoniac Hager and ftlagath. Jour. 
Amor. Med Assn , 5J, 1925, 1352.) From 
urine in cystitis. St. Jobn-Broolcs and 
Rhodes (3,*d loternat. Congr. for Micro- 
biology, Rept of Proc , 1939, 167), Levine 
(Jour. Bact., 45, 1942, 33), Rustigian and 
Stuart (Jour Bact., 45, 1943, 19S) and 
Thornton (Jour. Bact., 45, 1914, 123) 
agree that Proteus ammoniac is Proteus 
mirabilis Sec Manual, 5th ed., 1939, 


434 for a description of this species. See 
Fulton, Jour. Bact., SI, 1946, 6S5 for tbe 
vien- that Proteus ammoniac is a \aliJ 
species. 

Proteus bomhjcis Bergey et al. (k. 
Gram-negative bacillus, Gbscr, Jour. 
Bact., 9, 1924, 344; Bacterium homhyn- 
vorum I,ehraann and Neurciann, Bait. 
Diag., 7 Aufl., S, 1927, 445; Aeroiiader 
bombpeis Bergey el ah, Manual, Srded, 
1930, 334 ; Bergey et ah, Manual, 4th ed., 
1934, 365.) From diseased silk norms 
(Bombifx rnon'). Proteus bombt/ds ap- 
pears to be a strain of Paracolobactrum 
aerogenoides Borman et B.}. SeeMaciial, 
5th cd., 1939, 436 for a description of this 
species. 

Proteus diffluens (Castellani) Castel* 
laai and Chalmers. (PaciHus 
Castellani, 1915; Castellani and Chal- 
mers, Man. Trop- Med., 3rd ed., 19W, 
913.) From gastroenteritis palienls 
This may be a biochemical \'ariaDt cf 
Proteus miTahilis. 

Proteus henricensts Shatr. (Sci., W, 
1927, 477.) From putrefying materials 
Said to be related to Proteus di^lwns 

Proteus infantum (Wcldin and levitw) 
Weldin. (Dean, Med. Jour. Ausltalia. 
1, 1920, 27; Bacterium infantum Wcldin 
and Levine, Abst. Bact., 7, 1923, J3, 
Weldin, loma State Colh Jour. Sci , /. 
1926, 148.) From urine and feces of an 
iofant. 

Proteus insecticolens Steinhaus. (Jour. 
Bact., 45, 1941, 763.) From the stom- 
ach of the milkweed bug (OncoptlUs 
fasciatus). This appears to be a strato 
of Paracolobactrum intermedium Borman 


etat. , 

Proteus melanoropencs Miles and ua - 
nan. (Jour. Hyg., S7, 1937, 79 ) From 
esss shoiring black rot. This ocs 
appear to be a member of tl'C 
Proteus. „ 

Proteus melaiiM^ens (Castellani) 
lellani and Chalmers. (Baallus me 
iiffiucns CastcUani, 1915; Caf ^ 
Chalmers, Manual Trop- ’ 

943.) From gastroenteritis pab® 
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This Joes not appear to be a member o{ 
the genus ProUii$ 

Proteus nadaonii Lohik. (Diseases of 
Plants, St. Petersburg, 0, 1915, 67.) 
From decomposed potatoes and toma- 
toes. This docs not appear to be a mem- 
ber of the genus Proteus 

Proteus nocluarum (\Vliite) llcrgcy 
et al {Daeillus nocluarum White, Jour 
Agr. Res , S6, 1923, 488; Eschertekia 
noctuarii Bergey ct al., Manual, 3rd cd , 
1930, 327; Bergey ct al , Manual, 4tb 
cd , 1934, 303.) A cause of cutworm 
(Fam Noctuidae) septicemia Cultur- 
ally identical with hut serologically 
difTerent from Proteus sphinguhs 

Proteus odorans Pribram. (Daelertum 
aquaitle odorans von Riglcr, Jii'S Rund , 
IS, 1902, 479; Pribram, Klassifikation 
der Schiromyceten, Leipzig and Wien, 
1933, 73 ) From bottled mincnl waters 
Aromatic odor in milk. 

Proteus paraamericanus Magalh'icsand 
AragAo (Brasil Medico, 47, 1933, 815 ) 
From urine. Assis (Brasil Medico, So 
42-45, 1031, 35) states that this is Proteus 
niirabiits, 

Proteus paradtfluens (Castellam) Cas- 
trllani and Clialmcrs. {PaeiUus para- 
dtjjluens Castelhni; Castellam and Chal- 
mers, ihinualTrop Mcd.,3rdcd ,1919, 
913 ) This appears to be identical with 
Proteus rritrahilis 

Proteus paramorgantt Castellam and 
Clialmpra (Man. Trop Med , 3rd cd , 
1919, 913 ) This is .an H form of Proteus 
tnorgatiti 

Proteus pholurts Brown (Amcr Mu- 
seum Xov , No. 2ol, 1927, 9 ) From 
luminous organ of the firoily {Pholurts 
pennsyhameus). Tins docs not appear 
to !« a member of the genus Proteus. 

Proteus pttetctdus renieofop ItaWsaiul 
Itiogler (n.al>cs and Ilirgler, Cent, f 
Rikl , I Abl , Orig , SS, 1902-03 , 419, 
Hacillus pisetcidus rersteolor Nepvcua, 
Th^se, lac. Pliarm , Pans, 1920, 114 ) 
From dise.a?ed carp (C(/prinus carpto) 
Resembles Proteus vulgarts 

Proteus pieudoialertet Assis (Jour. 


Hyg.. 57, 1927, lOS.) Rustigian and 
Stuart (Proc. Soc. Exper Biol, and Med., 
S3, 1943, 211) state lliat this is a para- 
colon organism, presumably Paracolo- 
baetrum coltformc Borm.an et al. See 
Abnual, Sth cd., 1939, 435 for a descrip- 
tion of this species 

Proteus reelieolens Steinliaus. (Jour. 
Bact , 4S, 1941, 7C3 ) From pjlorus and 
rectum of the milkweed bug (Oncopeltus 
faseiatus). This appears to be a strain of 
Paraeoltibacfrum intermedium Borman 
ct a) 

Proteus sphingtdis (White) Bergey et 
al {Bacillus sphtngtdi's Wiite, Jour. 
Agr Res, 20, 1923, 49; Escherichia 
sphingtdis Bergey ct al , Mamual, 3rd 
cd., 1930, 327, Bergey ct al , Manual, 4tb 
cd , 1931, SCO ) A cause of hornworm 
septicemia (Protoparee sexta Johan, 
and P quinquemaeulata Haw.). See 
Manual, 5lh cd , 1939, COS for a descrip- 
tion of this species White (foe. cil ) 
regards this species as possibly Identical 
with Coceoboetnus ocntJioruw d'llerello. 

Proteus suljureus IIolschcwnikofT. 
(IfoIschcwmkofT, Fortschr d. Med., 7, 
1SS9, 201 and Ann do Microgr., /, ISSS- 
1889,257; Baetllus Undcnborni Trevisan, 

I gencri c Ic specie delle Batteriacee, 
ISS9, 17; Bacillus sulJureus Migula, 
Syst d Bakl , S. 1900, COS; not Bacillus 
sulfurevs Trexisan, I gcncri c le specie 
dcllc Rattcnacce, 1SS9, 17 ) From wa- 
ter. Similar to or pcrluaps identical w ith 
Proteus euf^ris Hauser. Produces HtS 

Proteus »p Steinhaus. (Jour. Bact., 
is, 1941, 701 ) This organism appears 
to he a strain of Paracololoelrum inter- 
medium Borman et al 

Proteus sp Warren and I/imb. (Jour. 
Mccl. Res, a, 1921, 375 ) From feces 
nwtl W«kI of patient with a fatal infec- 
tion Tins organism docs not appear 
to be A mcmlK'r of the genus Proteus. 

Urolnetllus Uquefaeiens seplieus 
Krogius. (Compl. rend Foe Biol., 
Ihiris, S, 1890, 65.) Regarded by Leh- 
mann and Neumann (Bakt Diag , I 
Aufl., S, IS%, 213) as a synonym of Pro- 
teus ruf^ns. 
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The nomenclature used in the present edition of the Man'ual is slightly modified 
from that used in the fifth edition. The form adopted is in accordance with the view 
that the recognition of similar antigenic structures really identifies serotypes rather 
than species, Jn a u’ay, serotypes arc rarictics in a tasonomic sense, though hke 
horticultural varieties in higher plants, they do not exactly correspond with varieties 
as usually defined by taxonomists. Where cultural difFcrcncea rather than antigenic 
structure have been used to subdivide species, these subdivisions arc designated as 
varieties. 

As it is not clear as yet how many and what species will eventually he recognized, 
the form Salmonella ap. has been used as before to indic.atc that the serotypes belong 
to species in the genus Salmonella which arc not yet definitely defined, Geographic 
and other proper names are used to dcsigmato types as these have been used etten- 
sively in the literature. They have an historic significance and are not as easily 
confused as arc letters and numbers. Ko Latin endings have been used for these 
place names as this might indicate that the serotype names are accepted as species 
names. 

The genus Ebcrthella has been combined with the genus -Sahuonc/fo as recommended 
by Schtitzc ct al. (lae. ci/.). With the exception of tlie typhoid organism, other 
species previously listed in Ebcrihella .appe.ar not to exist in typo culture collections 
As cultures are not available for study, these species are merely fisted in an appcndit 
to the genus Sclmonella. 

The type species is Salmonella choleraesuis (Smith) Weldm. 

The table on pages 495 to 503 Is used in place of the usual key. 
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I J«is^»fses that tins antigen may bo absent. ( )8fgtufic3lhatonlya,partoJthisantiBeni8prcsent. 
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1. Salmonella paratyphi (Ifayser) Cas- 
tcJlani and Chalmers. (Baelerium para- 
iijphi Typus A, Bnon and ICayeer, 
Mtinch med. U'chosehr., 43, J9CC, 611, 
Bactcnum paratyphi Kayser, Cent f. 
Bakt., I Abt., Ong., SI, 1002, 426; Ba- 
cillus paratyphosus A Boycott, Jour 
Byg . 3, 1900, 33; Bocdlus paralypht 
Winslou- and Kligler, Jour. Baet , /, 
1916, 81, Bacillus paratyphasusViiMloxc, 
Kligler and Rothberg, Jour. Bact., 
1910, 4?4; Salmonella paratyphi and 
Salmonella paratyphi A Castellan) and 
Chalmers, jian Trop Med , 3rd ed., 
1919, 933 and 939, BacUnum paraty- 
pkosum A Holland, Jour Bact , 4, 1930, 
219) From Latin para, like and typAu#, 
tj phoid. 

ilods 0 6 by 3 0 to 4 0 roicrond, occur, 
ring singly. Motile luth pcritrichous 
flagella Gram-negative 
Gelatin colonics Bluish -gray, homoge- 
neous, smooth, glistening, entire to 
slightly undulate 

Gelatin stab . Fair surface gron th No 
liquefaction 

Agar colonies. Grayish, homogeneous, 
smooth, glisterung, entire to slightly 
undulate 

.tg.'ir slant. Filiform, grayish, smooth, 
glistening grouth. 

Broth Turbid, ulth slight grayish 
sediment. 

Litmus milk: Slightly acid 
i’otato. Limited, dirty-nhitc streak 
Indole not formed 
Nitriles produced from nitrates 
Acid and gas from glucose, fructos-*, 
galactose, m.annosc, arabiitosc, m-iltosp, 
ifchalose, dextrin, glycerol, mannitol, 
dulcitol, rhamnosc and sorbitol. No 
acid or gas from lactose, sucrose, rafli- 
nosf, xylose, saViem, inulin, ailonilol or 
inositol 

Reduces trimethyl.amine oxide (Wood 
and Baird, Jour Fish. Res. Bd Canaihi, 
C. 1913, 19S). 

No lijdrogen sulfide formeil 
Vrrohic, facultative. 

Optimum tcropernture 37'C. 


Antigenic structure; (II, II, XII. a^-. 
(Type Durarzo lacks I). 

Source: Isolated from enteric fever in 
man. Not knonm to be a natural patho- 
gen of animals. 

Habitat: A natural pathogen of man 
causing enteric fever. 

3. Salmonella Schottmuellerl (IVinsIoiv 
fit a1.) Bergey et al (Bacilli p.araty- 
phique, Aehard and Bensaude, Soc. 
Mdd. des II6p. de Paris, JS, 1896. 679; 
Bacillus paratyphi nlcali^cnes Schott- 
mQlIcr, Deutsche med, Wchnschr., SS, 
1900, 511; Baelerium paratyphi Typus 
B, Bnon and Ksyscr, MQnch. med. 
Wchnschr , 43, 1902, 611, Bacillus para- 
iypkasut B Boycott, Jour. Ilyg , 6, lOOS, 
33, DacUrtum paratyphosum B Le Blaye 
and Guggenheim, Monuel Pratique de 
Diag. Bact., 1914; Bacillus sckottmilllen 
Winslow, Kligler and Rothberg, Jour. 
Bact ,4, 1919, 479, •^almanclln paratypAi* 
B CaslcUftni and Chalmers, Man Trop, 
Med , 3rd ed , 1919, 939, Baelerium 
geholtmalleri Holland, Jour Bact., S, 
1920,222; included in Croup IVof Hecht- 
Johansen, Copenhagen, IKS; Bergey ct 
al , Manual, 1st cd., 1923, 213.) Named 
for Prof SchottmGller who isolated this 
organism in 1S90. 

Hods. 0 6 to 0 7 by 2 0 to 3 0 microns, 
occurring singly and m pairs Motile 
with pcritrichous flagella. Gram-nega- 
tivc 

Gelatin stab’ No liquefaction. 

.\gar colonics Small, circular, bluish- 
gray, transparent, homogeneous, entire 
to undulate. 

Broth TurhiJ with thin gray pellicle 
and aediRient. Fecal odor 

Litmua milk. Slightly acid, becoming 
alkahne 

Potato Grayish-)\liitc, xisrous 
growth 

Indole not formed 

Nitrites produced from nitrates 

Acid and gas from glucose, fructose, 
galactose, mannose, arahinose, xylose, 
maltose, dextnn, trelwlose, glyeernl, 
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mannitol, dulcitol, sorbitol, rhamnose 
and inositol. Ko acid or gas from lac- 
tose, sucrose, inulin, salicin or adonitol 
and usually not from raflinose, 

Heduces trimetbylaniine ovidc (Wood 
and Baird, loc. cil.). 

Hydrogen sulfide produced. 

Optimum temperature 37°C. 

Aerobic, facultative. 

Antigenic structure: [II, IV, (VJ,XII: 
b;il,2j. . . . Somofltrai/islackantigen V 
and some have I. 

Source; Isolated from cases of enteric 
fever in man. Z'fot a natural pathogen 
of animals. 

Habitat; A natural pathogen of man 
causing enteric fever. Also found rarely 
in cattle, sheep, B\\inc, lon'or primates 
and ehickeng. 

3. Salmonella sp. (Type Abony). (5rtf- 
monelh abont/ KaufTmann, Acta Path, ot 
Microbiol. Seand , /?, I9{(7, 1.) 

Antigenic structure* (II. IV, V, XU; 
b o,n,\. 

Source: fsolatcd by ICau/Tmann from 
a mixed culture of SalmoneUa abortus 
bovis sent to him by Dr. K. Ilauss, Buda- 
pest. Later three additional cultures 
were received from Dr. Kauss Original 
culture from the feces of a normal person. 

Habitat: All cultures thus far recog- 
nized have been from human sources. 

•i. Salmonella typbtmurlum (Loeflicr) 
Castcllani and Chalmers. (Bacillus ly- 
phi murium Loefilcr, Cent. f. Bakt , ftp 
1892, 102; Bacterium typhi murium Ches- 
ter, Ann Kept Del Col.Agr Exp. Sta., 
9, 1897, 70; Bacillus murium Migula, 
Syst. d Bakt . £, 1900, 761; Castcllani 
and Chalmers, Man Trop. hied., 3rd 
ed , 1919, 939; Bacillus typhi-^urium 
Holland, Jour. Bact., S, 1920, 22h* Bac- 
terium typhi-murium Holland, idem; 
Bacillus enteritidis B, Typ. murium 
J&nuBchke, Ztachr. f Infektionskr. d. 
Haustiere, 27, 1924, 182.) 

The following are regarded as syn- 
onyms of this organism. Salmonella 


psittacosis Castcllani and Cbalmcts 
(Man. Trop. Med , 3rd ed., 1919, 933, 
Bacillus psittacosis Nocard, Conscil d. 
Hyg. Publique et Salubrity du Dept 
du Seine, SiJanee, March 2-i, 1S03; Sac- 
lerium psittacosis Le Blaye and Guggen- 
heim, Manuel Pratique de Diasnostie 
- Baetdriologiquc, 1914); Salmonella aer- 
Irycke Castcllani and Chalmers (Jlsn 
Trop, Med., 3rd cd., 1919, 939; Bacillus 
aeriryeke De NoheJe, Ann Soc Mid 
Gand., 72, ISOS, 2S1; Bacillus para- 
aeriryeke Castcllani, Ann. di .^led Xsv 
e Colon., //, 1914 , 453; Bacterium aer- 
trycle Wcldin and Levine, Absfc. Bact , 
7, 1923, 13); Kacnsche's Bacillus and 
B.a$cnau’s Bacillus, Kaensche, Ztscir, 
{. Ilyg., 22, 1S90, 53; Bacillus pcstU- 
caciae Wherry (Jour, Inf. , S, JSflS, 
$19; Bacillus cholera-eariae Wherr/, 
Pub. Health Bepts., November, IMS, 
PaslurcUa peslis-eaviac Holland, Jouf* 
Pact., S, 1020, 210); Bacillus paralypho- 
sus B, .Mutton t>*pc, Schtitic, Lancet, 1, 
1920, 93; Group VII of Hecht-Johansen, 
Copenhagen, 2923; Salmonella oerlTytU 
Ibrahim and Schtltze, Brit. Jour. Evp 
Path., D, 1028, 353; Bacterium entenUiii 
Breslau and Salmonella hreslan of 
man literature; Mouse-typhoid ol ranny 
authors SomeBtrainsarDConfused^’’!^ 
Salmonella analis because of tbrir 
in ducklings, e.g., see Salmonella ana- 
turn var. aeriryeke Olsen and Goete ms. 
Cornell Vet , 27, 1937, 3$i 

Ilauduroy et al. (Diet d. Bact. a . 

Paris, 1937. 449) regard the 
synonymB of Salmonella oerlr;;c e. 
alius brestaviensis Kruse, in 
Mikroorg-anismen, 3 Aufl., f. ■ ’ 

Bacterium bresloviensis Chester, 

Kept. Del. Col. Agr. Exp. Sta., . - 

C9; B. ententidis breslaeterw* * ’ 
Deut. tierarstl. NYchnschr., 1 - > ^ 
SalmoneUa rneleagridis « 

tridge and Cameron, Jour. la . ' 

,933, 279; *«'• 

mdeagridis Cameron and lielteer. 

Baet., 97, 1931, S6. t,',olatk7 

See Edmrds end BiuMt, I«n‘“ 
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Agr. E’sp. Sta. Bull. -100, 1940, 43-70, 
for a diacussion of this species. 

Hods; 0 5 by 1.0 to 1.5 microns, occur- 
ring singly Motile '\ith perilrichous 
flagella. Gram-negative 
Gelatin colonies: Small, circular, gray- 
jsli, granular, becoming yellow ish-bronn. 

Gelatin stab: Tlat surface growth. 
No liquefaction 

.\Ear colonics: Small, circular, grayish, 
entire to undulate. 

.\g!ir slant: Filiform, grayish, moist, 
entire growth 
Broth: Turbid. 

Litmus milk; Slightly acid, becoming 
alkaline. 

Potato: Grayish'whitc streak 
Indole not formed. 

Nitrites produced from nitrates. 

Acid and gas from glucose, fructose, 
g.dact 08 c, arabinose, maltose, de\trin, 
mannitol, surbUol and inositol Acid 
from glycerol. No action on lactose, 
sucrose, rafTinose, inuVm, salicin or 
adonitol, 

Reduces trimclhylaminc oxide (Wood 
and Baird, toe. cit ). 

Hydrogen sulfide produced 
Optimum temperature 37*0. 

.\croble, facultative. 

.\ntigetiic structure- 111,1V, IVJ, XII: 
» 1, 2, 3 . . . 

Source: Isolated during a mouse ty- 
phoid epidemic In the Uy-gienic Institute 
of Creifswald, Gcrnuiny. 

ilabltat: Causes food-poisoning in 
man A natural pathogen for all warm- 
blooded wwimals . This type occurs more 
frequently than any other type not con- 
fined to n specific host .Mso found in 
en.akes by Ilinshaw and McNeil (Amcr. 
Jour. Vet. Tics., C, 1515, 2GI). 

4.a. A'alnionclla (upliiriuriun (Type 
Binns). (Baeillu* parafyphcsuj /? Bmns 
t> jv-iScl Qtre, l>ancet, /, 1930,03, Group 
VI ol Ilecht-Johansen, Copenhagen, 
iqi.3;Tyiius. Binns, Kauffmann.Zljl.f d. 
gTS Itvg , SS, 1911, 273; .S'almonrffu ty- 
P^lMnrlUfn^^^. Copen^nyen, Hauffmann, 


Ztschr. f. Ilyg., liB, 19W, 3GS; Satmon- 
«Ha li/pJii-murium var. Binns, ScbQtze 
ct el , Jour. Hyg , SJ, 1934, 339; Sal- 
monetfa flerlrycitc var. Storrs, Edwards, 
Jour. Beet , SO, 1935, 471.) 

Morphology and cultural characters 
indistinguishable from those of SaU 
rnonrlfa typkimuriitm, except some 
Btroins ferment maltose late or arc 
nnacrogcnic. 

Antigenic structure: HI, IV, XII: i- 
1, 2, 3 . . (Edwards, Jour, Ilyg , S6, 
1036, 348) Many colonies may be cx- 
omitied before the specific phase flagellar 
antigen is demonstrated. Differs from 
Nalmonctla lyphimurium in lacking anti- 
gen V. 

Source: Isolated by Dr, McNcc from a 
case of fowl poisoning in man, France, 
1919. 

Habitat: Natural host the pigeon, and 
may mfcct other animaU, including man. 

5. Salmonella sp. (Type Kfiln). (Sal- 
monella ASln Sievcrs, Cent. f. Bakt., t 
Abl., Orig., ISO, 1943, 62; Salmonella 
coein ICauffmann, Acta Path, ct Micro- 
bio). Scand , Suppt. 51, 1914, 33 ) 

Antigenic etructure: IV, V, XII: y: 
1,2,3... 

Source: A single culture isolated from 
a Imman ease of enteritis. 

Habitat. Not reported from other 
sources ns yet. 

C. Salmonella sp. (Type Stanley). 
(/laciKus para/|/p?to«»» B, Stanley type, 
Scl hue, lAweot, 1, 1920, 03; SalmontUo 
stanfeyi Haupt, Ergebnisse d. Ilyg , IS, 
1932, C73, Snlmonrlla Stanley type, 
White, Med. lies. Council, Spec. Ilcpl. 
Sor. 103, 1920, 19; Salmonella Stanley 
W'amn and Scott, Jour. Hyp , tO, 1929, 
415; Tj pus Stanley, Knuffmann, Ztschr. 
Ilyg.. 141.1930.210) 

Antigenic structure; IV, V, XII: d: 

), 2 ... 

P<»urce: Isolated from eases of human 
food poisoning in Stanley, England by 
Hutchens (1017). 
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Habitat: Not known as a natural 
pathogen of animals. 

7. Salmonella sp. (Type Heidelberg). 
{Bacterium enteritidis, Typua Heidel- 
berg, Habs, Cent. f. Bakt., I Abt., Oiig., 
ISO, 1933, 367; Salmonella heidelberg 
Schutze et al.. Jour. Hyg., 34, 19^, 340.) 

Antigenic structure: IV, V, XII: r: 
I, 2, 3 . . . 

Source - Isolated from cases of human 
food poisoning in Heidelberg, Germany. 

Habitat: Not knoun as a natural 
pathogen of animals 

8. Salmonella sp. (Type Chester). 
(Salmonella chesier Kauffmann and Tes- 
dal, Ztschr. f. Hyg., ISO, 1937, 168.) 

Antigenic structure: IV, (VI, XII: e, 
h: e, n, X . . . 

Source. Isolated by W. H. Grace, 
Chester, England, from gastroenteritis 
in man. Typed by ICauffmann and Tes- 
dal (loc. cit.). 

Habitat: Has usually been found in 
human feces. 

9. Salmonella sp. (Type San Diego). 
(Salmonella san diego Kauffmann, Acta 
Path, et Microbiol Scand , 17, 1940, 429 ) 

Antigenic structure. IV, (Vl, XII: e, 
h e, n, zii . . 

Source: Originally isolated from cul- 
tures sent to Dr. Kauffmann by Dr. K. F. 
Meyer who obtained them from an out- 
break of food poisoning near San Diego, 
California Also reported from Den- 
mark, Uruguay and Kentucky. 

Habitat Usually has been isolated 
from human feces, but has heen found 
in birds and other animals. 

10 Salmonella sp. (Type Salinas). 
(Salmonella salinahs Edwards and 
Bruner, Jour Bact ,44, 1942,289.) 

Antigenic structure; IV, XII: d, e, h: 
d, e, n, zj* . . 

By cultivation in semi -solid agar con- 
taining agglutinating serum for iSaZ- 


monella lyphosa, an organism having the 
antigenic formula for Salmonella ts 
(Type San Diego) nas isolated 

Source: From rat feces collected by 
Dr. Henry Welch near Salinas, Cali- 
fornia. 

Habitat: Also found in normal human 
carriers. 

II. Salmonella sp. (Type Saint Paul). 
(Salmonella samt paul Edwards and 
Bruner, Jour. Inf. Dis., 66, 1940, 220) 

Antigenic structure; I, IV, V, Xll.-e, 
h:l,2, 3... 

Source: A single culture isolated from 
the liver of a turkey poult by Dr. B. S. 
Pomeroy, St. Paul, Minnesota. Two 
cases in man. 

Habitat; Also reported from hogs 

Ha. Salmonella sp. (Type 
(Salmonella zagrth Kauffmann, Acta 
Path, et Microbiol. Scand., 17, 1910, 
351.) 

Antigenic structure; IV, V, XlL e, «' 
1,2 ... This is a minor type of b’o H- 

Source: Culture received by Br. 
Kauffmann under the label S. reading 
from Dr. N. Cemozubov of Zagreb, 
Jugoslavia. 

Habitat; Not reported from other 
sources as yet. 

12. Salmonella sp. (Type Beading) 
(Bacillus paralyphosus B, Beading type^ 


rnonella readmgensis Haupt, ErgetJ- 
:ed. Hyg., 1932, 673.) 
ntigenic structure: 1\ , 

,„Vce: tainted 


Habitat:' A caasa of eaBlroenttri 
in man. 
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12a. Salnwnelta sp. (Type Ivaposvar). 
(Salmonella kaposiar R.auss, Cent f 
Bakt., I Abl., Orig , Ji7, 15M1, 253; al3«> 
see Kauftmatin, Die Bakteriologie dec 
Salmonclla-Gruppe, Kopenhagen, IWI, 
212 ) 

Antigenic structure: IV, V, XII: c, 
(li) 1, 5. . . .This is a minor type of 
No 12. 

Source: From the feces of three mem- 
bers of a family suffering from gastro- 
enteritis. 

Habitat: Not reported from other 
sources as yet. 

13 Salmonella sp. (Type Kaapstad). 
(Salmonella reading var. kaapslad Hen- 
ning, Rhodes and Gordon-Johnstone, 
Onderstepoort Jour. Vet. Sci. Animal 
Ind , 16, Iffil, 103, Salmonella Kaapitad 
Kauilmann, Acta Path, et Microbiol 
Scand., 19, 1942, 523.) 

Antigenic structure: IV, XII. e, li. 
1,7. .. 

Source . From a child w ith meningitis. 

Habitat: Not known from other 
sources as yet 

14 Salmonella sp. (T)'p<i Derby) (Ba* 
cillus enteritidta I’cckham, Jour. Hyg , 
S2, 1923, CO, Derby typo, S.ivagc and 
White, ^Mcd Res Council Spec Kept 
Scr. 91, 1925, 19; Salmonella dcrfcy War- 


Antigenic structure IH, IV, XII: 
f. K — 

Source. Isol.iteil from tank water at 
Derby, Rngtand 

Habitat. Uidoly distributed Found 
in liuman fecca, IjmpU gUnds of hogs, 
chickens, etc. 

15 Salmonella sp. (Type Essen) 
(Salmonella enen 17S Holm and Herr- 
mann, Cent. f. R.akt., 1 Abl , Ong , ISf, 
193C. £a> ) 

Antigenicstructure: IV,XII:g,m — . 


Source; Isolated from the feces of an 
infant, Essen, Germany. 

Habitat, Ivnown only from human 
eourcea. 

16. Salmonella sp. (Type Bud.'ipcst). 
(Salmonella Budapest Rauss, Ztschr. f. 
Immutut&tsf., 95, 1929, 4S9.) 

Antigenic structure: I, IV, XII: g, 
t.— . 

Source: Originally isolated In Buda- 
pest from 3 normal persons and from 3 
persons with enteric fever. 

Habitat: Known only from human 
sources 

17. Salmonella sp. (Typo California). 
(Salmonella California Edwards, Bruner 
and Hinsliaw, Jour. Inf Dis , 6$, 1910, 
127; Hinshaw, Hilgardis, IS, 1941, 5S3.) 

Antigenic atructuro' IV, XII, g, m, 
I — . 

Source. Sit cultures isolated from in- 
fected turkey poults from California. 
The seventh culture was isolated from a 
turkey In a sccoml outbreak of the infec- 
tion Reported by Pomeroy and Fen- 
stermacher (Jour. Amer. Vet. Med. 
Assoc , 9i, I93f>, 90). Also found in 
hogs and nian (Edwards and Bruner, 
Jour. Inf Dis , 7S, 1913, 61). 

Habitat. iMso reported from chickens 
and ducks. Widely distributetl 

18. Salmonella sp. (Tyjie Branden- 

burg). (Typus-Bramlcnburg, ICauff- 
ToaTiTV and Mitsui, Ztschr. (. Hyg., Ill, 
19.30. 740, Kauffmann, Zcntbl. f. <1 ges 
Il}g , tS, 1931, 273, &'a/moneffa branden- 
burgenstt Ilaiipt, Ergebnis«e d Hyg , /5, 
1932, 673, Salmonella branJtnburg 

Schatac ct bI , Jour. Ily g . Si, 1931 , 510 ) 

.Vntigenie structure: IV, XII: I, v; 
e. n. *i»- • • luvuffnwnn, Ztschr. f. 
llyg., IIS, 1930, 510. 

Source. Itolateil from a c.a«e of gvitm- 
enteritis at the Virchow Hospital of 
Berlin. 
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Habitat; Known only from human 
Bourcea. 

19. Salmonella sp. (Type Biapcbjerg). 
{Salmonella bispebjerg Typus, KauiT* 
mann, Ztschr. f. Hyg., J18, 1930, 5i0.) 

Antigenic Btructure; J, IV, XU: a: 
e, n, X. . . , 

Source: Isolated from a case of gaslro* 
enteritis at the Bispebjerg Hospital in 
Copenhagen. 

Habitat: Not reported from other 
sources as yet. 

20. Salmonella aborttroequlna (Good 
and Corbettj Bergcy ot al. (Baetllua 
abortifua equinus Good and Corbett, 
Jour. Inf. Dis., 15, 1913, 53; flaciHus 
abortus equi Meyer and Boerner, Jour. 
Med. Res., £9, 1913, 330; Bacillus abor- 
tivO‘equinua Good and Corbett, Jour. 
Inf. Dis., /5, 1910, 5S0; Bacillus aborlus 
equinus Weiss and Rice, Jour. Med. 
Res., SS, 1907, 403; Bacillus ahortivus 
Winslow, Kliglcr and Rotliborg, Jour. 
Bact., 4, 1919, 177; Bacillus abortuS'equi 
Holland, Jour. Bact., 5, 1929, 216; Bat- 
Urium aborlum-equi Holland, t6(d.; Ber* 
gey ct al , Alanual, let cd., 1923, 217; 
Bacillus ententidiS B, Typ equinus 
Januschke, Ztschr. f. Infeklionskr. d. 
Haustiore, SO, 1924, 1S2, Salmonella 
aborlus-cqut Bcrgcy ct al., Tilanua}, 2nd 
ed., 1925, 236.) From Latin, aborting 
and equine. 

Antigenic structure. IV, XII. — : e, 
n, X. . . 

Reduces trimethylamine oxide (IVood 
and Baird, loc. at.). 

Source: IsoJated from afterbirth of 
mares that had aborted 

Habitat. A natural pathogen of mares, 
causing abortion. Infectious for guinea 
pigs, rabbits, goats, cows, producing 
abortion 

21. Salmonella sp. (Type Arechava- 
leta). {Salmimella arechavalela Hor- 
maeche and Feluffo, quoted from Hor* 
maeche ct al., Jour. Bact., .^7, 1944, 323 ) 


Named in honor of Prof. Arechavaletj 
of Uruguay. 

Antigenic Btructure; IV, fVJ, XII: g- 
1, 7 

Source: From a human case of gastro. 
enteritis. Also found by Dr. P. 11. 
Edirards among cultures sent to i;a 
from the Canal Zone for identiGcation 

Habitat; ICnorni only from hiimm 
sources. 


22. Salmonella abortusovls (LovellJ 
SchOtze et al. {Bacillus paralyph 
ahertus avis Schermcr and Ehrlich, Cent 
f. Bakt., I Abt., Ref., 75, 1922, 252, Ba- 
cillus enlerilidis C, Typ. o^'fs Januschte, 
Ztsch. f. Infektionskr. d. Hausliere, SI, 
1924, JS2: Baelerium aborlus avis Lo\ell, 
Jour. Path, and Bact., 54, IWI, 13, 
Typus'Abortus ovjs, ICaufTmann, Zenl- 
Ibl. f. d.ges.lIye.,25,193l,2r3,SchQtte 

ct ah, Jour. Ilyg; 54, 1034, 340.) 

Antigenic Btructure; lY, XII; c: 1, 
6 

Reduces trimethylamine o\ide (IVood 
and Baird, loc. o'l.). 

Source: IsoJated from cases of abortion 
in Bhcep. 

Habitat; Not known to infect any 
otfacr animal. 


23. SalmonclU sp. (Type AlteoJurf)- 
fSaInjoneifo aUendorJ llohn, (Tent. 
Bakt., I Abt., Orig , HO, 1940, 215) 
Antigenic structure; IV, XIL c: • 

7. . . . 

Source: Isolated Srom a case of scuts 
gastroenteritis from Altendorf, 

Habitat: Not repotted from ot 
sources as yet. 


24 Salmonella sp. (Typo , 
(Salmonella texas Uatt, Be Cap> 
Moran, U. S. Public Health Repts., 
19^7, SOS.) x'lr-k.-e, 

Antigenic structure; 14, »» 

“’SoLi-m: Isolated by Dr. 

from the feces of a boy convolescioe 

diarrhoea. 
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Habitat* Not reported from otter 
sources as yet. 

23. Salmonella abortusboTls Kaud* 
mann. (Kaudmann, Ztschr. i. Hjg.t 
m, 1937, 15^1 ) 

Antigenic structure: fH, IV, XXVII, 

XII: b:c, n, x 

Liquefies gelatin (Kauffmann, Ztschr. 
f Hyg., 117, 1930, 778). 

Source: Isolated and incompletely 
typed by K Bernard, Ztachr. f. Hyg., 
tI7, 1935. 352. 

Habitat: Normally found in cattle, 
causing abortion Occasionally occurs 
m man. 

20 Salmonella sp. (Type Bredcney) 
(5a(monc/ia bredtney Kauffmann, Ztschr 
f Hyg., 119, 1937, 356.) 

Antigenic structure. I, IV, (XXVIII, 

XII. 1, v: 1, 7 

Source* Found by Hohn and Herr- 
mann in Bredcney, Germany. Typed 
by Kauffmann (foe «/.). From cases 
of human gastroenteritis and an abscess 
of lower }AW. 

Habitat* Isolated from human source.* 
Also found in normal hogs and chickens 

27 Salmonella sp. (Type Schiciss- 
heim). (6'flfmonff/rt schlti$shetm Kaufl- 
mann and Tcsdal, ZUchr. f. Hyg., tW, 
1037, 171 ) 

Antigenic structure IV, XXVII, XII 

b. III — . 

Liquefies gelatin (KnuiTm.ann and 
Tesilnl, lee c»t ). 

SciUTce. Isnlatcd by Hnjifcngartncr 
(MOnchener ticrarz. Wcimschr., /, 1929, 
1S5) in Febleisshcim. From cattle 
Typed by Kauffmann and Tcsd.il (fee. 
etl ) Also found by Tillm.inns in the 
H%cr of a horse (Ztschr f. KIcisch. u 
Milch ll>g , SO. J9!0, lO-l). Caused an 
outbreak of gnstroeiitcritis In 30 persons 
(KaufTminn, Acta I’ath. et Micmhiol 
Seam! . l7. 1910, 1). 

Habitat: Apparcnlly widelj dis 
inhuleil. 

CS. SalfflooelU sp. (Tj'pe Fchwarieo- 


gnind). (Salmonella tckicarzenQrund 
Kauffmann, Acta Fath. et Microbiol. 
Scand.,Suppl.44, mt.SI.) 

Antigenic structure: I, IV, XXVII, 
XII: d*. 1,7. 

Source; A single culture isolated by 
Dr. J. XIohn from a human case of en- 
teritis that occurred in Schwarzengrund, 
near Breslau, Germany. 

Habitat: Not reported from other 
sources as yet. 

29. Sabnonella hlrschfeldli Weldin. 
{Baetllut paralyphoius ft Weil, Wien, 
klin. Wchnschr., SO, 1917, lOGI; Bacillut 
erztnjan Ncukirch, Ztschr. f. Hyg , SS, 
1918, 103; Paratyphoid C bacillus, 
Hirschfcld, Lancet, I, 1919, 290; “Para- 
C", Mackic and Bowen, Jour. Uoy. 
Army Med. Corps,5J, 1919, 151; BacHlut 
paralyphoiui C Andrewes and Ncave, 
Bril. Jour. Exp. Path., t, 1921, 157; 
Paratyphus Ni, Iwaschenioff, Arch. /. 
SchilTs-u.Trop. Hyg , Jfl,192C,l;We]din, 
Iowa Sta. Coll. Jour. Set., /, 1027, I6I; 
BacUrtumhrtthJtl'itt Wcldin, itfd., ICl; 
Typus-Orient, Kauffmann, Zbl. f. d. 
ges Hjg, SS, 1931, 273; Salmonella 
paratyphi C Castellan! and Chalmers, 
Man. Trop. Med., 3rd ed., 1919. 939; 
SalmontUa paralyphofut C Castcllani 
and Clialnicrs, ibid., 952.) Named for 
Hirschfcld who worked with this 
organism 

Hods: 0.3 to 0 5 by 1 0 to 2.5 microns, 
occurring singly. Motile with peritri- 
chous llagelli Gram-negative. 

Gelatin eolonicx; Grayish, smooth, 
flat, glistening, margin irregular. 

Gelatin Blab: Flat, grayish surface 
growth. No liquefaction. 

Agar colonics: Grayish, moist, smooth, 
translucent 

Broth: Turbid. 

l.itmus milk: Slightly acid, becoming 
alkaline. 

Indole not furmcil 

Nitrite* produced from iiitfat<-s. 

Acid and gas from glucose, fructose. 
nuItOHC, arabinoso, xjlnse, dextrin. 
trc!iaIo«e, mannitol, dulcitol and sor- 
bltol. No action on lactose, sucrose. 
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salicin, adonitol or inositol. Harcly 
may fail to form gas from sugars (Nabih, 
Jour. Hyg., 4/. 19^1, 39). 

Reduces trimethyJamine o-xitle (Wood 
and Baird, loc, cii.). 

Hydrogen sulfide produced. 

Optimum temperature 37®C. 

Aerobic, facultative. 

Antigenic structure: VI, VII, |ViI: 
c;i,5 

Source; Isolated from cases of enteric 
fever in man. 

Habitat; A natural pathogen of man 
causing enteric fever. 

30. Salmonella choleraesuls (Smith) 
Wcldin. (Probably not the Bacillus of 
swine plague, Klein, Report of the Medi- 
cal Officer of the Local Gov. Bd., Eng- 
land, 1877-78, Supplement, p. 108; Bac- 
terium of swine plague, Salmon, U. S. 
Dept. Agr. Bur. An. Ind. Ann. Rep., 
1885, 212; Bactertum of hog cholera, 
Salmon, ibid., 1SS6, 20; Bakterium der 
Schweinepcst, Selander, Cent. f. Bakt., 
5, 1888, 301; Pasteurella salmoni Trevl- 
san, I generi c Ic specie dellc Battcriacce, 
1889, 21; Bactertum cholerae suie Th. 
Smith, U. S. Dept. Agr Bur. An. Ind., 
Bull. 6, 1894, 9, Sninc-fcvcrbacillus, 
Klein, Cent. f. Bakt., I Abt , 18, JS95, 
105; Bacillus suipesti/er Kruse, In 
FIQgge, Die Mikroorganismen, 3 Aufl., 
S, IS96, 401; Bacterium cholerae suum 
Lehmann and Neumann, Bakt. Diag , 

1 Aufl , S, 1896, 233; Bacterium suipesii- 
fer Chester, Ann. Kept. Del. Col. Agr. 
Exp Sta , 9, 1897, 70; Bacillus cholerae 
suuw Migula, Syst d. Bakt., S, 1900, 
759; Le microbe du hog-cholera, Lig- 
niSres, Bull Soc. Cent M^d. Vet., see 
Rec. de m4d. vdt., Paris, Sdr 8, 7, 1900, 
389; Bacillus salmont Chester, Manual 
Determ Bact , 1901, 210; Bacterium 
intesUnale suts Le Blaye and Guggen- 
heim, Manuel Pratique de Diagnostic 
Bacteriologique, 1914, Bacillus suts 
Krumwiede, Kohn and Valentine, Jour. 
Med. Res., 38, 1918, 89, Bacterium 
{Salmonella) cholera suxs Buchanan, 
Jour. Bact , S. 1918, S3; Salmonella 


suipesti/er CasteJlani and Chalmers, 
Man. Trop. Med., 3rd ed., 1919, 939; 
Bacillus cholerae-suis Winslow, Kligler 
and Rothberg, Jour. Bact., 4 , 1910 , 47 $, 
Bacterium cholerae-suis Holland, Jour 
Bact., S, 1920, 217; Bacillus paratypko. 
8U8 B (Arkansas type), SchOtze, Lancet, 
S, 1920, 93; included in Group I suipesli- 
fer, Andrewes and Ncave, Brit Jour. 
Exp. Path., 8, l92l, 157; Weldtn, Iowa 
Sta. Coll. Jour. Sci., 1, 1927, 155; Ty- 
pussuipestifer Amerika,Ivauffmann,Zbl 
f. d. ges. Hyg., 25, 1931, 273, the .Ameri- 
can Salmonella suipesh/er of many 
authors ) From Latin, hog cholera. 

Salmonella choleraesuis (Smith) Wei- 
din is the type species of the genus 
monella. 

Rods; 0.6 to 0.7 by 2.0 to S 0 mkms, 
Occurring singly. Motile with four to 
five pcritricbous flageUa. Granv-Mgs* 
tivc. 

Gelatin colonies: Grayish, smooth, 
flat, glistening; margin irregular. 

Gelatin stab: Flat, grayish surface 
growth. No liquefaction. 

Agar colonies; Grayish, moist, smooth, 

translucent. , 

Agar slant: Grayish, moist, smooth, 
translucent growth. 

Broth: Turbid, with thin pellicle and 


ayish-whitc sediment. 

Litmus milk; Slightly acid, becomes 
kaiinc, opalescent, translurrat tojci- 
vish-gray. . . 

Potato: Grayish-white streak beco 
g brownish. 

Indole not formed. 

Kitrites pioduccd Itom "'I"*'* 
\citl and gas from glucose, ' 

lactose, mannose, xylo®. J” ' 

.cerol, mannitol, dulcUol. ctam"* 
■bitol and dextrin. A”*;'”” ' 

, lactose, sucrose, sahcin, 

Rnose and trehalose not 
deduces trimethylaraine oMde t 
i Baird, loc. cii ). 
lydrogen sulfide not produced. 
>ptimuin temperature 37 C. 
terobic, facultative 
intigenic structure: VI, 
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5 . . Sero\ogicii\\y identica\ with Sal* 
vwnella I’jpkisuia, and croa^-aggluti* 
nates to ii varying degree w ith a number 
of other serotypes 

Habitat and source" JCatural host the 
pig as an important seconilary invader 
in the virus disease, hog cholera Does 
not occur as a natural pathogen in other 
animals, although lethal for mice and 
rabbits on subcutaneous injection Oc- 
casionally gives rise to acute gastro- 
enteritis and enteric fever m man. 

30a. Salmonella eholeraeauia var Kun- 
zendorf Schtltse ct al. 

The synonyms up to and including 
Weldin, 1027 for Salmonella choleraeauia 
apply equally ncll to the var. Kunren- 
dorf, for these were not separated with 
certainty until 1020 (White, Med. Res 
Council, London, Spec Ucp. Scr 103, 
27). Re-examined serologically a num- 
ber of previously described strains agree 
with this variety (P.nratyphus C Bi* 
cillus, Hcimann. Cent f Rakt . I Abt . 
Ong , Cn, 1012, 211; I’aratypbosus C, 
Weil and S.rxl, Wien him Wchnschr . 
SO, 1917, 519; Typus-suipestifer Ktin* 
rondorf, Pieilcr, Zischr. f Infohtskr d 
ILiust , £0, 1020, 218| Uaeilliia para- 
typhoaua B, G type, SchQtro, I/»ncct, t, 
1920, 93, naciUua paral'jphnaua C, Dud- 
geon and Urquart, Lancet, £, 1020, 15, 
includcii in Group II suipestifcr. An- 
drewes and Xeave, Uril. Jour Ilxp 
Path , 2, 1921, 157 and Group V of Hcrhl- 
Jolmiisen, Copenhagen, 1^1; Salmonella 
aiaprili/er (liuropi’an variety) SchQlze, 
lint Jour IXp. Path , //, 31, 

Typiia-aiiipe^lifer Kunzendorf, KaiifT- 
nnnn. Zlil f. d gen. Iljg , 2J, 1931, 273, 
i^alntonrlla eholcracauta var. kunzrn- 
liorj PcliQlre el nl , Joiir llyg , 34, livtl, 
311 , the liuropean Salmonella aiiipeili/er 
of mnnv authors ) 

Indistinguishable from Salmonella 
fhoUrneauia in morphcilogv and rultiir.il 
■•h.-irteli-r*, rrrejil lint the Ktmzvnchirf 
forms hydrogen s.ilfule 

\ntig< me striieture- Yl Vll- le) 1,5 
I)ifTers_from eholeroeauta m 


lacking the epecific flagellar phase; 
serologically identical with Salmonella 
ttfpkiauis var. roldagten. 

Source: From pigs witli swine fever 
and once from a monkey in c.aptivity. 

Habitat: Causes acute gastro enteritis 
and enteric fever in man. Also found 
in cattle, sheep, carnivora and chickens. 

31. Salmonella typhlsuis (Glasscr) 
SchOtze ct al. (Daetllua (yp^iSMis Glas- 
scr, Deutsche tierfirztl, Wchnschr., 17, 
1909, 513; included in the Fcrkeltyphus 
bacilli of German literature, Dimmann 
and Stedefedcr, Arch. f. wiss. u. prakt. 
Ticrheilk., 56, 1910, 432; Baeillua 

gl&aaer Kcukirch, Ztschr. f, Ilyg , 85, 
1918, 103; BaeUrium typhi-auia Holland, 
Jour. Bact., 6, 1920, 221; included in 
Group I suipestifcr, Andrencs and 
Ncavc, Brit, Jour. Exp. Path., S, 1921, 
157; Typus-Gl&sscr, Kauflmann, Zbl. 
f. d. ges Ilyg., £5, 1031, 273; SchQtse et 
al , Jour. Hyg , 5i, 1951, 512.) From 
Greek, typhus and Latin, pig. 

Rods: 0 6 to 0.7 by 2 0 to 3.0 microns, 
occurring singly. Motile with four to 
five penlnchous fbgella. Gram-nega» 
live. 

Gchatm colonies: Grayish, smooth, 
flat, glistening, edge entire. Xo lique- 
faction. 

Agar colonies •Grayish, moist, smooth, 
translucent. 

Broth: Turbid. 

Litmus milk: Slightly acid or neutral. 

Indole not formed. 

Xitntcs produced from nitrates. 

Forma gas slowly and sparsely from nil 
eultstances. Growth jioor on all or- 
dinary media. 

Acid from nrabino'c, xylose and tre- 
halose Dol.aycd or variable fermenta- 
tion from dextrin, maltose, rhamnosc, 
dulcilnl, sorbitol. Mannitol not fer- 
mented or very slowly. Inositol not 
fermenleil 

Xo H,S produced 

Optimum lenii>er.ntijre 37*C. 

Aerobic, f.arult.atixe 

-tntigenic structure: Identical with 
•Salmonrifa cAofrrattiiiz, from which the 
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organism differs in respect to arabinose 
and trehalose. Antigenic structure V7, 
yji: c; 1, 5 

Habitat: Infects only the pig. 

31.1. Salmonella typhisuis var. vol' 
dagsen SchQtzc et al. (Included in 
Fcrkeltyphus bacilli, Dammaim and 
Stedefeder, Arch. f. wise ii. pmkt. 
Ticrheilk.. S6, 1910, 432; Bacillus voU 
dagsen Ncukirch, Ztschr f. Ilyg., 8S, 
1918, 103; included in Group II sutpesli* 
fer, Andrew cs and Neave, Brit. Jour. 
Exp. Path., 2, 1921, 157; Typus-voldag- 
sen, KaufTmann, Zbl. f. d. ges. Hyg., 
25, 1931, 273; Salmonella typhisuis var. 
voldagscn, SchQtzo et al.. Jour. Ilyg., S4, 
1934 , 342 ) 

Morphology and cultural characters 
identical with those of Salmonella 
typhisuis. 

Antigenic structure: Vl, VII: (cl: 1, 
5. . . . Identical with that of Salmonella 
eholeraesuis var. KunsendorJ from which 
species the organism differs culturally. 

Habitat: Infects only the pig. 


25, 1931, 273; Salmonella tkompson var. 
berlin SchOtze.et al., Jour. Hyg « 
tOU, S43.) 

Antigenic structure: VI, VII: Ikl: 1, 
5, . , . 

Source: Isolated from food pofsoning 
in man. Not known to be a natural 
pathogen of animals. 

Habitat: A natural pathogen ofmaa 
causing food poisoning 

33. Salmonella sp. C^ypcMontendeo). 
(Salmonella monlevideo Hormaeehe and 
Pcluffo, Arch. Urug. de Med , Cinig y 
Espec,, $, 1039, C73.) 

Antigenic structure: VI, VII: g, m, 
s: — . 

Source; Originally isolated from hu- 
man sources in Montevideo from an ape 
that died of an enterocolitis, and mesen- 
teric glands of healthy bogs; also re- 
ported from chickens and pondered 
eggs (Schneider, Food Research, Up 
1946, 313). 

Habitat: Apparently widely di* 
tributed. 


32. Salmonella sp. (Type Thompson). 
(Thompson type of Salmonella, Scott, 
Jour. Hyg , 25, 1925, 398; Typus-Thomp- 
son-Bcrhn, KaufTmann, Zbl. f. d. ges. 
Hyg , 25, 1931,273', Salmonella tkompson 
Schutze et al , Jour. Hyg., 54* 1931, 343.) 
Named aitcr the family involved in the 
outbreak. 

Antigenic structure, VI, VII: k: 
1, 5. . . 

Source. Isolated from food poisoning 
in man. Also found in chickens and 
turkeys (Edwards and Bruner, Jour. Inf, 
Dis., 72, 1943, C4) 

Habitat- Widely distributed in warm- 
blooded animals 

32a Salmonella sp. (Type Berlin) 
(Type Thompson) (Typus-Berlin, 
KaufTmann, Cent. f. Bakt., I Abt , Ref., 
94, 1929, 282; Typus C Berlin, Boecker 
and KaufTmann, Cent. f. Bakt., I Abt., 
Orig., 1/e, 1030, 45S, Typtis-Tbctnpson- 
Berlm, KauHmann, Zbl. f. d ges. Hyg , 


34. Salmonella sp. (Type Orariro- 
burg). (Typus-Oranienburg, Kauff- 
mann, Ztschr. f. Hyg., HI, 1930,223; 
Salmonella orantenbureensii Hauph 
Ergebnissc der Hyg., IS, 1932, C7 * 
Salmonella oranienhuTg SchOtic ct al. 

Jour. Hyg., S4, 1934, 343.) ^ 

Antigeni c structure: VI , VII: m, t • ”• 
Source: From the feces of a child m » 
cliildren’s home near Oranienburg. 
ter isolated from gastroenteritis m 
Also from quail, chickens and ponderc' 


(Schneider, he. cif.). 
ibitat; Reported from 


Salmcn.IIs sp. (Typo 
pm-Virchow, Kaultmann, 

, y// 1930, 221; SalmoncUa rj 

S lUupt, Ewebntoe 
673; Sdirtmella mhm 

atigenic structure: \i. ' • 
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Source: Isolated from food poisoning 
in a man at the Rudolf Virchow Hospital 
in Herlin. 

Habitat: A natural pathogen of man 
causing food poisoning. 

36. Salmonellasp. (TypeOslo). (Sal- 
mrncUa oslo Tesdal, Ztsehr. f. Hyg., JIP, 
1937, 451.) 

Antigenic structure: VI, VII: a: e, 
n, X. . . . 

Source: Isolated in Oslo, Nonsay from 
cases of gastroenteritis in man. 

llabimt: Not reported Irom other 
sources as yet. 

37. Salmonella sp. (Type AtncTsfoorl) 
(Salmonella amertfoart Henning, Jour 
Hyg. 37, 1937,561 ) 

Antigenic structure: VI, VII: d: c, 
n, X. . . 

Source. Originally isolated from 
chickens from Amersfoort, Transvaal. 
Later found in a human mixed infection 
nith Salmonella lyphi tnurium 
Habitat: Mot reported from other 
sources as yet. 

33. Salmonella sp. (Type Braenderup). 
(Salmonella braenderup Kauffmann and 
Henningsen, Ztsehr. f Hyg., HO, 1937, 
&10) 

Antigenic structure VI, VII: e, h. 
c, n, Z|i ... 

Source: Isolated from a case of huin.an 
gastroenteritis in Braenderup, Denmark 
Also from a cat in the same home that 
had died from n diarrhoc.a. Reported 
later from So. Afric.a (see KaufTmann, 
Die Baktoriologie dcr Salmonella* 
Gruppe, Kopenliagen, 1911, 237). 

Habitat' Apparently nidcly dis- 
tributed 

30 Salmonella sp. (Type Potadam) 
(T>TUS-rolsdam, Kauffntann and 
Mitsui, ZU'chr. f Hyg., HI. 1930. 740; 
Salmonella potsdamentu Ilaupt, Ergrb- 
iiis.«e dcr Hyg., IS, 1932, C73; Salmonella 


potsdam SchQtzo et al., Jour. Hyg,, S4, 
1934, »3.) 

Antigenic structure; VI, VII: 1, v; 
e, n. Zu ... 

Source: Isolated from food poisoning 
in man at Potsdam, Germany. 

Habitat: A natural pathogen of man 
causing food poisoning, 

40. Salmonella sp. (Type Bareilly). 
(Salmonella, Type Bareilly, Bridges and 
Scott, Jour. Roy, Army Med Corps, SG, 
1931, 241; Salmonella bareilly SchQtie 
ct al.. Jour Hyg., S4, 19M, 313 ) 

Antigenic structure: VI, VII: y: 1, 
5 

Source: Isolated in 1D3S from cases of 
mild enteric fever that occurred in 
Bareilly, India. Also reported from 
cltickcns (KaufTm-ann, Die Ilaktcriologie 
der Salmonella-Gruppe, Kopenhagen, 
1912. 235). 

ILabitat; A natural pathogen of man 
causing gastrocntcriUs and enteric (ever. 
Widely distributed in fowls 

41 Salmonella sp. (Type Hartford). 
(Salmonella Hartford Cdnards and 
Bruner, Jour. Inf. Dis., 69, 1011, 223.) 

Antigenic structure: VI, VII: y: 
e, n, X. . . . 

Source: One culture isolated from the 
stool of a m-tn with persistent diarrhoc.a 
by Dr. D. K. Borman, Hartford, Conn. 

Habitat: Mot reported from other 
sources as yet 

42. Salmonella sp. (Type Mikawa- 
sima*). (SnImonrI/o bareilly var. miTa* 
varima Ilatt.a, Japan Jour. Exper. 
Med., 16, 1933. 201; Salmonella milaira- 
•I'mu Ilormacche, quoted from SchQtic 
et al., Proe. 3rd Intenut. Ck>ng Mi* 
crobiol., 1910, 337; also see KaufTmann, 
Acts Path, ct Microbiol. Scand. 1 16 , 1939, 
317 and i&id , 17, 19J0, 429.) 

.\ntigcnic structures: VI, VII: y; 
e,n, tit. .. 

•Correct spelling according ti Prof. 
Kojlma. 



512 


MANUAL OF DETEKXnNATlVn ft \CTEt{IOLOOV 


Source: Isolated from a rat by Prof. 
Kojima and Prof. Ilatta, 1037. 

Habitat: Not reported from other 
sources as yet. 

43. Salmonella sp. (Type Tennessee), 
{Salmonella tennessec Bruner and Ed- 
wards, Proc. Soc. Exp. Biol, and Med , 
SO, 1042, 174.) 

Antigenic structure: VI, VII: zj*: — . 

Source: Culture isolated from feces of 
normal carrier by Dr. W. C. Wdliams, 
State Dept, of Health, Nashville, 
Tennessee. 

Habitat: Also reported from turkeys 
and powdered eggs. 


from the feces of a 16-year-oId boy dur- 
ing routine examination of food handlers, 
State Dept, of Health, Atlanta, Georgia 

Habitat: Not reported from other 
sources as yet. 

47. Salmonella sp. (Type Papua). 
{Salmonella papuana Wilcox, Ednarda 
and Coates, Jour. Bact., 49, 1W5, 511) 

Antigenic structure: VI, VH. r- 
0 , n, 

Source; Isolated by Lt. Gold«asser 
from human feces from Port Moresby in 
Papua, New' Guinea. 

Habitat; Not reported from other 
sources as yet. 


44. Salmonella sp. (Tj'pe Concord). 
(Salmonella van concord Edwards and 
Hughes, Jour. Bact., 47, 1044, 574.) 

Antigenic structure: VI, VII; I, v: 

I, 2,3 . . . 

Source: Two cultures isolated by Dr. 

J. R. Beach and one by Dr. C. U. Duck- 
worth from fatal infections in chicks 
(U. S. A.) and one by Dr. Joan Taylor 
from the stool of a person affected with 
gastroenteritis (England). 

Habitat: Also reported from turkeys. 

45. Salmonella sp. (Type Infantfs). 
(Salmonella tnfaniis Wheeler and Bor- 
man, Jour Bact., 40, 1943, 481.) 

Antigenic structure. VI, VII: r- 1, 
5. . . 

Source. Isolated at Hartford, Con- 
necticut from the blood of an infant. 
Subsequently also from stools. 

Habitat Not reported from other 
sources as yet. 

40. Salmonella sp. (Type Georgia). 
(Salmonella gcorgia ftlorris, Brim and 
Sellers, Amer Jour Pub. Health, $4, 
1944, 1279; Seligmann, Saphra and Was- 
sermann, Amer. Jour. Hyg , 40, 1944, 
227 ) 

Antigenic structure VI, VII b* 
c, n, zi, . . 

Source Isolated by Miss Jane Morris 


48. Salmonella sp. (Type Richmond), 
(Salmonella riehmond Moran and Ed- 
wards, Proc. Soc. E.xp. Biol, and Med , 
6S, I94G, 294.) 

Antigenic structure: VI, VIHy: b 2, 
3 ... 

Source: Isolated by Mr. Forest Spindle 
in Richmond, Virginia from the feces of 
a child affected with gastroenteritis 

Habitat: Isolated as yet from human 
sources only. 


49. Salmonella sp. (Type Cardiff)- 
(Salmonella Cardiff Taylor. Edward and 
Edwards, Brit- Med. Jour., 1945, i, 36S) 

Antigenic structure- VI, VH* k. . 

10 . 

Source: Isolated from human case 
gastroenteritis from Cardiff, Us 
Habitat. Isolated as yet from bumaa 
sources only. 

50. Salmonella sp. (Typo 

(Salmonella daylona Moran , 

wards, Proc. Soc. Exp. Biol and Med, 

62, 1916. 294 ) 

Antigenic structure- Vi, vn 

“ Source: Isolated by Mrs 

ton from human leees from Da, toe 

Florida. , other 

Habitat: Not known from 
sources as j-et. 
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51. Salmonella sp. (Type Xewport). 
(Paratyphus fft, Weil and Saxl, Wien 
klin. Wchnschr., SO, 1917, 519; Baeillui 
paralyphosus B, Nca-port type, SchtiUe, 
Lancet, /, 1920, 93; Paratyphua Xewport 
Bacillus, KaufTmann, Cent f Bakt , I 
Abt , Hef., 94, 1929, 2S3, Salmonella 
netrporl Schfitze, Brit. Jour. Evp Path , 
II, 1930, S^i Salmonella neicporfensi# 
Ilaupt, Ergebnisse der llyg , IS, 19£}, 
073.) 

Antigenic structure- VI, VIII c, h 

1.2.3 . 

Source. Isolated from food poisoning 
in man, Newport, England 

Habitat. Widely distributed m m-an, 
cattle, hogs, chickens, etc Also in 
snakes (Ilinahan- and McNeil, Amcr 
Jour Vet. Res , ff, 1945, 2&J) 

51a. Salmonella »p (Type Puerto 
Rico) KauHmann {Jordan, .\mer 
Jour. Trop Dis , U, 1931, 27. K'auff- 
mann, Cent f. Bakt., I Abt , Orig., tS2, 
1931, 1C2; SchlUte ct al , Jour Ilyg . Si, 
1931, 314.) 

Antigenic structure VI, VIII (e, Iil 

1.2.3 . . 

This is regarded as a non-spceifie 
variant of Salmonella sp. (Type New- 
port) by SchQtzc cl al. (PfOc 3rd In- 
ternat. Cong Microbiol., New York, 
1910, S33). 

52 Salmonella sp. (Type Pucris) 
{Salmonella puens Wheeler and Bomi.'in, 
Jour. Bact-.iB, 1913,481.) 

Antigenic structure VI, VIII. e, h 

1,2 

Source: leolateil at Hartford, Con- 
necticut from an.al swabbinfs of a 14- 
j ear-old Ixiy during an nttack of ga,stro- 
ententis complicating measles 
Habitat: Not reported from other 
sources as yet. 

5.1. Salmonella *p. (Type Kottbus). 
(5'afmonr/fil nevport \-ar. lollbus Kaufl- 


mann. Cent. f. Bakt., I Abt , Orig., ISS, 
1991, 162; Salmonella koithus SchQtzc 
ct fli., Proc. 3rd Intem.at. Microbiol. 
Cong , Xcw’ York, 1940, 891 ) 

Antigenic structure: VI, VIII: c, h* 
1, 5 ... 

Source. From an acute case of gastro- 
enteritis in Kottbus, Denmark 

Habitat* Not reported from other 
sources as >ct 

54 Salmonella sp. (Type JIuenchen). 
(Typus Mdnchcn, Mandclbaum, Cent, 
f. Bakt , I Abt., Ref , 105, 1932, 377; 
Salmonella tnuenehen Schtitze ct al., 
Jour Hyg., Si, 1934 , 311.) 

Antigenic structure: VI, VIII. d: 

1 . 2 . . 

Source: Isolated from a fatal c.aso of 
enteric fever. 

Habitat. Widely distributed, Re- 
ported from man, rabbits, Logs, camels 
and chickens (K.au/Tminn, Did Hak» 
tcnologieder S.ilmoncIJa Gruppe, 1911, 
244) 

51a. Salmonella sp. (Typo Oregon). 
(Salmonella Oregon Edwards and Bruner, 
Amcr Jour llyg., 54, 2011, 21 ) 

Antigenic structure: VI, VIII: d; 1, 

2,3 . . 

Source. Six cultures, one isolated from 
a turkey by Dr. E. M. Dickinson and five 
from the mesenteric glands of apparently 
norm-al hogs by Dr If. L. Rubin. This 
IS a minor type of No 51 

Habitat Also repnrtei! from reptiles, 
chickens and man ALo pow dcrwl eggs. 

55. Salmonella sp. (Tyi>o Manlmti.an). 
(Salnonella manhatlan I,Vh\Brds and 
Bruner, .\mcr Jour Hyg , 54, 191 J, 21 ) 

Antigenic structure: VI, VIII. d*. 

Source: Two cultures, one i«ol.atcd 
from a chicken by Dr L. D Bmhnell, 
Manhattan, Kan.s.vs, and the other from 
a turkey by Dr. W. R Hmshaw. .\|jo 
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from reptiles, hogs and human sources 
(Edwards and Bruner, Jour. Inf. Dis., 
IS, 1942,64). 

Habitat: Apparently widely dis- 
tributed. 

56. Salmonella sp. (Type Litchfield), 
{Salmonella lilchfield Edwards and Bru- 
ner, Jour. Inf. Dia., 68, 1940, 220.) 

Antigenic structure; Vi, Vlli; J, v; 
1,2,3 

Source; Isolated from the liver of a 
young turke3' poult from Litchfield, 
Minnesota by Dr. B. S. Pomeroy. Also 
isolated from a case of food poisoning in 
man by Miss Georgia Cooper. 

Habitat: Hot reported from any other 
source, as yet. 

57. Salmonella morblficans (Migula) 
Haupt. {Dacilluz bovis morbificanihasc- 
nau. Arch. f. Hyg,,5(7, 1894,257; Bacillus 
morblficans bovts Kruse, in ElOgge, Die 
Mikroorganismen, 3 Aufi., S, 1896, 380; 
Bacterium morblficans bovis Chester, 
Ann. Rept. Del. Col. Agr. Exp. Sta., 9, 
1897, 70; Bacillus morblficans Migula, 
Syst. d. Bakt., S, 1900, 747; Flavobac- 
lerium morblficans Bergoy et al., Manual, 
3rd ed., 1930, 147; Haupt, Ergebniese 
der Hyg., IS, 1930, 673; Salmonella 
bovis-marbificans Schlitze et al , Jour. 
Hyg., S4, 1934 , 344.) 

Antigenic structure. VI, VIII; r; 
1, 5 

Source: Originally isolated from a 
septicemia in a cow. 

Habitat: Also found in rabbits and in 
gastroenteritis in man. 

58. Salmonella sp. (Type Narashino). 
(Salmonella narashino Nakaguro and 
Yamashita, quoted from Kauffmann, 
Die Bakteriologie der Salmonella- 
Gruppe, Kopenhagen, 1941, 246.) 

Antigenic structure: VI, VIII: a; e, 
n, X. . . . 

Source- From the blood and feces of a 


person suffering from enteric fever. 
Pound in Japan. 

Habitat; Hot reported from otter 
sources as yet. 

SO. Salmonellasp. (TypeBuenosAires). 
(Salmonella bonariensis Alonteverde, Na* 
ture, 149, 1942, 472.) 

Antigenic structure: VI, VIII: i. 
e, a, X. . . . 

Source: Isolated by Dr. Moateverde, 
Buenos Aires from a mesenteric gland 
of a normal hog. 

Habitat: Also reported from normal 
human carriers and from cases of gastro- 
enteritis, 

60. Salmonella sp. (Type Glostrup). 
(Salmonella gloslrup Kauffrasnn and 
Ilenningsen, Acta Path, et Alierob. 
Scand., IS, 1939, 99.) 

Antigenic structure: VI, VIII: ta- 

n, 2,,. . . . 

Source: Isolated from cases of gastro* 
enteritis in o family in Denmark. Also 
affected their dog. Later isolated In 
Jugoslavia and in Palestine. 

Habitat rEvidently widely distributed. 

61. Salmonellasp. (TypoDuesseldorl). 
(Salmonella duesseldor/ Hohn, Cent- f. 
Bakt., I Abt., Orig., I4S, KitO. 218 ) 

Antigenic structure: VI, VIII: z<. *«• 

Source; Isolated from two patients, 
one of whom died. • Found in Daesse • 
dorf, Germany. 

Habitat: Hot reported from other 
sources as yet. 

62. Salmonellasp. (T^-pc Toll.'ihassee)- 

(Salmotiella lallahassee Moran and W* 
wards, Proo. Soc. Exp. Biol, and Mca - 
6S, 19-16, 294.) ^ 

Antigenic structure: VI, »I‘‘- 

Source: Isolated by Mra- Alddred Ca! 
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ton from fcccs of gastroenteritis patients 
and from normal human carriers, Talla- 
hassee, Florida. 

Habitat: Kot known from other 
sources. 

C3. Salmonella sp. (Tipc Gatun). 
(^Salmonella galunt Wilcox and Caatea, 
Jour Bact.,5/, 1910, 561.) 

Antigenic structure. VI, VIH: b: 
e, n, X. . . 

Source: Isolated from human fcccs 
from Gatun, Canal Zone. 

Habitat; Isol known from other 
sources as yet. 

04. Salmonella Bp. (Type Amherst) 
(Salmonella omhereltana Edwards and 
IJfuner, Jour. Immunol , 44< 1^12, 310.) 

Antigenic structure; (VIII). I, v. 1. 

0 . . . 

Source. Isolated by Dr. H. Van lloekel 
from one of a group of poults r.lTceted 
with a fatal disease. 

Habitat: Not reported from other 
sourcca aa yet. 

65. Salmonella sp. (Type Virginia). 
(Salmonella vifctnta S.aphra and Schg- 
m-ann, Proc, Soc. Exper. liiol. and Med , 
68, 19-15, 50 ) 

Antigenic structure; (VIII): d: — 
Source. Isolated by P. Spindle, Itich- 
mond, Virginia from the fcccs of an adult 
person suflering from a diarrhoea. 

nabit.at: Not known from other 
sources as jet. 

CO. Salmonella lypbosa (Zopf) White. 
(Ilaeillus lies Abdomiml-Typhus, 
r.l>erth, Arch. f. path. An.al., 8f, IfSO 
and SS, 1S.S1; Typhus b.'tcillen, Gadky, 
Mitteil a d kniscrl. CcsundlicilMnile, 
t, UvSl, 372; llaetllui li/phostii '/.opt. Die 
Spillpihe, 3 Aufl., 1SS5, 12C; not Ha- 
allut l^pho$u» Klebs, llandbuch d. lutli 
Anal , ISSO; naetilut /jrj'Ai Sehr«>eter, in 
O’lin, Krj pt(>g.‘ini'’n Flora v. .^chleaien. 


S, ISSC, 165, Bacillus typhi abdominalis 
FlOggc, Die Jlikroorg.anismcn, 2 
1SS6, IDS; T'il>no typhosus Trc\is.an, I 
generi e Ic specie delle Balteriacee, 18S9, 
23; DacUrtum typhi Chester, Ann. Kept. 
Del. Col. Agr. E\p Stn., 9, 1S97, 73; 
Baclerium lyphosum Twort, Proc. Poyal 
Soc., London, 79, B, 1907, 329; AcysUa 
typhi Endcriein, Silzbcr. Gcscll. Naturf. 
Preunde, Berlin, 1917, 517; Bacterium 
(Eberihella) lypht Buchanan, Jour. 
Bact , 3, 191S, S3; Eberthus typhosus 
Castclhani and Chalmers, Man. Trop. 
Med., 3rd cd-, 1919, 936; Eberthella 
typhi Bcrgcy et al., Manual, Ist ed., 
1M3, 223; Eberthella lyphosa Weldin, 
Iowa State College Jour. Sci., /, 1927, 
170; Salmonella lypht Warren and Scott, 
Jour Hyg., £9, 1030, 416; White, Jour. 
Ilyg , £9. 1930, 443 ) Named from Iho 
disease, typhoid fever. 

The species name lyphosa should bo 
used for the typhoid organism when it 
is placed in any genus other than Ba- 
ttllus in spite of the earlier use of this 
species name by Klebs for a dlfTercnt 
organism. There arc two reasons for 
this, (a) This appe.ars to be the proper 
course to follow* under International 
Itules of Nomenclature (Sec Art. 61, 
p 54) and (b) there is less chance for con- 
fusion regarding Uio nature of this or- 
ganism among English-speaking persons 
who may carelessly interpret fypAi aslho 
name of a typhus rather than a typhoid 
bacillus. 

Rods* 0 C to 0.7 by 2 0 to 3 0 microns, 
occurring singly, in pairs, oec.asionslly 
short chains .Motile with pentrichoiis 
nagclla. Gram-neg*iti>e. 

Gelatin colonics. G my ish, transjwrcnt 
to opaijue, with leaf-like surface 
markings 

Gelatin stah* Thin, «.hitc, oji.ah scent 
growth. No lirtiicfactioii 

Agar colonics: Grayish, transparent 
to opaque. 

Agar slant: Whitish-gmy, glistening, 
eehinuKte, entire to undulate growth 
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Broth: Turbid, moderate sediment 
and delicate pellicle in old cultures. 

Litmus milk; Slight, transient acidity, 
followed by a return to neutral or to 
slight alkalinity. 

Potato: Delicate, moist, slightly 
spreading, barelj' visible groath. 

Acid but no gfls from glucose, fructose, 
galactose, xylose, maltose, raflinose, 
dextrin, glycerol, mannitol and sorbitol. 
Jvo action on lactose, sucrose, inulin, 
rhamnosc, inositol, salicin and usually 
arabinoso and dulcitol. 

Reduces trimcthylaminc oxide (Wood 
and Baird, loc. at ), 

Indole not formed. 

No characteristic odor. 

Nitrites produced from nitrates. 

Hydrogen sulfide produced. 

Aerobic, facultative. 

Optimum temperature 37*C. 

Antigenic structure: IX, XII, (Vil: 
d — The somaCfcanfigcnsarc related 
to those of Salmonella cnUritidis and a 
number of other species of Salmonella. 
V and W forms arc present (Fcli.\' ond 
Pitt, Jour, Path and Pact., S8, 1034, 
409, Craigic and Brandon, Jour. Path, 
and Bact., .(3, 1930, 233 and 239). 
Craigic and Yen (Canadian Public 
Health Journal, S9, 193S, 448 and 484) 
by the action of selected Vi phages recog- 
nize eleven distinct stable types of 
Salmonella typhosa which have been 
found to be of epidemiological impor- 
tance 

Source. From the human intestine. 

Habitat The cause of typhoid fever 
Pathogenic for laboratory animals on 
parenteral injection Isolated Once 
from a chicken by Henning, Onderstc- 
poort, So Africa 

Noxn This species has previously 
been regarded as the type species of the 
genus Eberlhclla Buchanan {Aey$tia 
Endorlein, Sitzber. Gesell. Naturf. 
Freunde, Berlin, 1917, 317; Buchanan, 
Jour. Bact , 5, 1918, 53; Eberlhus Cas- 
tellan! and Chalmers, Man Trop. Med., 


3rd cd., 1919, 934; Lanhoides CastelUni 
and Chalmers, ibid., 938; U'esenhergus 
Castellani and Chalmers, itirf., gjo) 


C7. Salmonella enterltldis (Gaertner) 
Castellani and Chalmers. (Bacillus en- 
teritidis Gaertner, Correspond, d. Allge- 
mein. Artzl. Verein Thuringen, 17, ISSS, 
573; Klebsiella enteniidis De Toni and 
Trevisan, in Saccardo, Sylloge Fun- 
gofum, 8, ISS9, 923; Bacterium entenlidii 
Chester, Ann. Rept. Del, Col. Agr. Etp 
Sta., 0, 1S97, C8; Bacillus gaertniT 
Morgan, Brit. Med. Jour., /, 1905, 1257; 
Castellani and Chalmers, Manual Trop. 
Med., 3rd ed., 1919, 930.) NamedSortie 
disease, enteritis. 

Rods; 0.6 to 0.7 by 2.0 to 3 0 microna, 
occurring singly, In pairs and occasion- 
ally in short chains. Motile nith pen- 
trichous flagella. Gram-negative. 

Gelatin colonics: Circular, gray,traiis- 
lucent, granular, entire. 

Gelatin stab: Abundant surface 
growth. No liquefaction. 

Agar colonies: Circular, gray, Irans- 
lucent, moist, smooth, entire. Desko- 
witz and Buchbinder (Jour. Bact , fS, 
1935, 294) describe a variant that pro- 
duces a soluble yellow pigment where 
certain peptone is present in the agar. 
Antigenic structure not determined. 

Agar slant ; Grayish-white, opalescent, 
smooth, moist, undulate growth. 

Broth: Turbid, aith thin pellicle and 


grayish-white sediment. 

Litmus milk: Slightly acid, becmir^S 
alkaline, opalescent, translucent to }C 
lowish-gray. . 

Potato: Abundant, moist, yellonisn 


in to brown growth, 
dole not formed, 
trites produced from nitrates, 
id and gas (rom glucose. fracioK, 
:tose, mannose, arabinose, xy os , 
osc, trehalose, dextrin, 

aitol.dulcitolandsoibitol. .bo"' 

as from lactose, sucrose, muh . 
in raUnose, adonitol and .noatol- 
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Rcducos trimcthylamjnc oxide (Wood 
and Baird, he. cil.). 

Hydrogen sulfide produced. 

Xo characteristic odor. 

Aerobic, facultative 

Optimum temperature 37®G. 

Antigenic structure: [I], IX, XII. 
g, m: — 

Source: First isolated from feces in an 
epidemic of meat poisoning at Franien- 
hsusen, Germany. 

Habitat; Widely distributed, occurring 
in man. Also in domestic and mid 
animals, particularly rodents 

67a. Salmonella entenlidis var. 
Danyss. (Bahr, Deutsche tieraritl 
Wchnschr , 192S, 7S0 and 1030, US, 
Typus-GSrtner Ratin, Kauffmann, Zbl. 
f (1. gos. Hyg , t5, 1931, 272 , Salmonella 
cntcritidis var. danyar, SchUtse et al , 
Jour Ilyg., 34, 1034, 315; Sahnonella 
danym Gay et al., Agents of Disease and 
Host Resistance, 1035, 650 ) 

Differs from Salmonella enlerttnUs 
only in its negative action on glycerol in 
Stern's medium. . 

Source: Isolated by Danyss m 1000 

Habitat: A natural pathogen of ro- 
dents and man. 

07b Salmonella enlerilidii var. CAaco 
(SaxnnoandMenendcr, Rev Inst liacl , 
C, 1931, 317; Kauffmann, Ztschr f. llyg.. 
tI7, 1935,401.) 

Differs from Salmonella cnlertlidn in 
its action on dulcitol when tested by the 
mclhoil of Hitter, Weigmann and llabs 
(MQnch. mod. Wchnschr , 75, 1926,010 ) 

Habitat and source: Isolated from 
ca«es of fever during the Chaco war, 
South America. 

STc. Sal/nonfVa enlerilidit >ar Jiffea 
(Holm and Herrmann, Cent, f Bakt , I 
Abl , Orig , /55, 1915, 1S3; tbid.. 134, 
1935, 277; Kauffmann, Ztschr. f. Hjg, 
tJ7, 1935,401 ) 

Differs from Salmontllit rntenUdit 
when tested by the mclbod of Hitler, 
Weigmann and HaM (MQnch. med. 


Wchnschr , 75, 1920, 910), giving a nega- 
tive reaction with arabinosc and dutcitol. 

Habitat and source: Isolated from 
human gastroenteritis, ducks and duct 
<^CRS- 

Xote: Jansen (Cent, f Bakt., lAbt., 
Orig., /55, 1935, 421) states that the 
organism named by him Salmonella 
enteritidia var. Mulheim is in reality 
Salmonella entertlidu var Essen. 

67d. Salmonella enlenlidis var. Jena. 
(Fournier, Rev. Immunolog., Paris, 6, 
llMfMl, 2G4 ) 

Source: Isolated from purulent pleural 
fluid 

Ilabiiat Xot reported from other 
sources as yet 

68. Salmonella sp. (Type Dublin). 
(BaeiflM* enUriUdis pesch, Cent. t. 
Rakt . 1 Abt., Orig . OS, 1920, 22; Dublin 
Type, White, Med Res Counc , Syst. 
of Bact , 4, 1929, 86 and White, Jour 
Hyg , to, 1030, 443, Salmonella dubUn 
Warren and Scott, Jour Hyg , £0, 1910, 
415, Typus-DubJin-Iuel, Ivauffmann, 
ZbI. f. d. ges. Hyg , tS, 1911, 273; Sal- 
monella enlertUdts var dubltn ScIiUtze 
el nl . Jour Hyg.. 54, 1931, 315 ) 

Antigenic structure I, IX, XID g, 

P — • 

Source From meningitis in children 
(Pcsch, loe. eit ) Also isolated by Dr. 

J tv Bigger m Dublin, Hire froma fatal 
fever following a kidney operation 
T>l*cd by Dr. Bruce tVhite (foe cit ). 

Habitat Pound in man .\ natural 
patliogen of cattle ttulch di-itriliutod 
III cattle and foxe'i 

Tnospcrial fermentative tjpes belong 
here (1) SafTnonrf/n itublin i ■■ Sal- 
monttta duhUn var necra KaiilTm.ann, 
(2) Salmonrlla dullin 3 — SalmonrUa 
t/iddin var. lotln lOuiffmann (Die Bit- 
tcriolngie dcr Falmonoll.n-Gnippe, Kop- 
cniiagrn, 19>1,2.'2). 

G9 Salmonella sp. (T»ik* Hemlock). 
(CSrlurr-PopiK' T>pui, Ikdir, Dtecb. 
TlcrSrst. Bchn«ehr, 1931), 11.3; Tjpus 
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G artncr-Roatock, Kauffmann , Zt schr. 
f. llyg.i 111, 1930, 221 ; Salmonella intcrt- 
tidis var. roslock Sehutzc ct a!., S^, 1934, 
315; Salmonella rostockensis ilaupC, 
Ergebnisso dcr Ilyg , 13, 1932, 673.) 

Antigooic structure: I, IX, XII: g. 
Pi • 

Source: Originally isolated from cattle 
by Dr. Poppe in Rostock, Germany. 

Habitat: Xot known to infect man. 

70. Salmonella sp. (Type Moscow). 
(Paratypua Ci, AYeigmann, Cent. f. 
Bakt., 1 Abt., Orig., 97, 1925, Beihcft, 
299; Salmonella Type Moscow, Ifi'cks, 
Jour. Ilyg., S3, 1929, 446; Salmonella 
moscow Warren and Scott, Jour. Hyg., 
S9, 1929, 440; Typus Gfirtner*Moskow, 
Kaulltnaun, Ztschr. f. llyg,, 111, 1930, 
239; Salmonella moscowacnstt Haupt, 
Ergebnisso dcr Ilyg., IS, 1932, 073; Sal- 
monella enleritulh var. moseow, SchQttc 
et al., 54, 1934, 315). 

Antigenic structure. IX, XII: g, q:— . 

Source From patients n'itb enteric 
fever. Isolated in Moscow, Russia. 

Habitat Infects man, horses, cattle. 

71 Salmonella sp. (Tyj)O BIcgdam). 
(Salmonella blegdam Kauffmann, Ztschr. 
f. Hyg , 117, 1935, 431.) 

Antigenic structure. IX, Xfl: g, 

m, q: — . 

Source Isolated in 1929, at State 
Serum Institute, Copenhagen from the 
blood of a pneumonia patient. Also 
found in the blood of a p.aticnt by Dr. 
Fournier, in Slmiighai, China (Kauff* 
mann, Die Baktcriologie dcr S.almonclla- 
Gruppe, Kopenhagen, 1941, 264). 

Habitat; Not reported from other 
Sources as yet 

72 Salmonella sp. (Type Berta). 
(Salmonella berla Ilormaechc, Pelutio 
and Salsaraendi, Arch. Urcig de Med., 
Cirug. y Espec , IS, I93S, 277 ) Named 
m honor of Prof. Arnoldo Berta, Uru- 
guay 

Antigenic structure- IX, XII; f, g, 
t- — 


• Source; Isolated from the mesenteric 
glands of normal hogs. 

Habitat; Causes gastroenteritis in 
man. Also found in chickens. 

73. Salmonella sp. (Type Pensacola). 
(Salmonella pcnsacola Moran and Ed- 
wards, Proc. Soc. Exper. Biol, and Med., 
69, 1915. 62.) 

Antigenic structure: IX, XII; g, m, 
t;— . 

Source: From a severe case of gastro- 
enteritis in man. 

Habitat: Not reported from other 
sources as yet. 

74. Salmonella sp. (Tj’pe Claiborne). 
(Salmonella elaihomei Wilcox and Lca- 
no.x. Jour. JromunoJ., 49, 1W4, 71.) 

Antigenic structure: I, IX, XU; k- 
1,5 

Source: Culture isolated from 
fcees at Camp Claiborne, Louisiana. 

Habitat; Not kno^m from other 
sources as yet. 

76. Salmonella sp. (Type Sendai). 
(K tj-pc, Shimojo, quoted from Kau5* 
mann, Die B-aktcriologie tier Salmonella- 
Gruppe, Kopenhagen, 1941, 265; 
cal Parfttyphosus A, Aoki and Sakai, 
Cent. f. Bakt., I Abt., Orig., 95, 1925, 
152; Sendai tj-pe, White, Med Pm. 
Council, Spec. Kept. Ser. No. 103, 1926, 
US; Salmonella sendaiensis 
Ergebnisse der Hyg., 1932, 673; 
Salmonella sendat ScbDtze et al , Jour. 

Ilyg. S4, 1934 , 345; BherJhelfo Jp 
(Sendai Type) F. Smith, in Manual, 5th 
cd., 1939, 46i.) ^ 

Antigenic structure: ID, IX, aH- 
I, 5 

Source: Isolated in J91 
in Japan from a case 
Later isolated by Aoki 
fcMS, urine and blood of typboid P' 
(leOtS. f — .on 

Habitat: A natural pathogen 
causing enteric fever. 


J2 by K. Shimojo 
of poratrpboi'*- 
and Sakoi fro® 
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7G. SalmoneHa sp. (Type Mtuni). 
(Sofmoncno miami Ed'rards and Moran, 
Jour. Bflct., 60, 1W5, 259 ) 

Antigenic structure- IX, XII; a: I, 
5 

Differ culturally and btoehenHcallj- 
from organisms of Sendai Type (Ed- 
wards and Moran, Jour Bact., SO 
3945, 257). 

Source. Twenty-four cultures isolated 
by Mrs. Mildred Gallon in Florida. 
Fourteen cultures ncre from cases of 
acute gastroenfcntis, one from a p.atient 
«ith chronic diarrhoea, 4 from food 
handlers. 4 from chimpanzees thought 
to be affected iMth bacillary dysentery 
and one from pickles nhich caused an 
outbreak of food poisoning. One cul- 
ture was from Borman, Wliceler, West 
and AficMc CViner Jour Pub, ffealth, 
W, 1913, 127) and was isolated from a 
case of ga^trocntentis in Connecticut 
Another ruitiirc was from Sclignunn. 
S.apJira and Wasscrm.ann (Amcr. Jour 
S8 1943. 225) and nas isokaled 
from a case of enteric fever 
Habitat \pjurfntly widely dis- 
tributed an a natural p.atliogcn of man 
and ftpee 


"7. Ssimonella sp. (Type Durban) 
(5<j/mon«(/'i 4iirban Henning, Ilhodcsond 
Gord'in-J(*hii‘'{''ii<’, Oadcrafepoort Jour 
Vet. Sci. \n fiid , 16. 1911. 103, also 
8teKauffn).aiiii \rt.aP*lh et .Microlnnl 
Scand . 18 J'HJ, 5-’3 > 

Antigenic -tri/rtiirc IX. Xil a e, 
n, z,(. . _ 

Source: Is-datcil Dr J Gordon- 
Johnstone m Durban, So Africa fmro 
feerg of n woman affected with gistro- 

cnteritis 

Habitat; X'ol n'ported from other 
sources as j et 


SstooB.lU >p. ITypP Op«nmra) 
{^aJmontUa onanmon Kisida, Kitawto 
of Cipcr -Med . 47. ^ 

^ Antigenic formula I DX, Ml b 

Source; From the fccca ot a paraty- 


phoid B carrier. Later found in other 

cascsofenfericfcverresemblingtyplioid. 

Habitat: Cause of a typhoid-like 
disease in man. 

70 rr...,- r-— .l . . . 


Antigenic structure: (Ij, IX, XH- e 
h:I,5 ... 

Msyormsy not produce indole (Kauff- 
mann. Die Bakteriofogie dcr Salmonella- 
Cruppe, KMI, 12.) 

Source: From human enteric fever at 
Eastbourne, Engl.xnd. 

Habitat; A natural pathogen for nun. 
Also found in 'turkeys. 

SO. Salmonella sp. (Type r.anama). 
(Jordan, Amcr. Jour, Trop, Med., H, 
19J4, 27; SalmontUa panama IvaulT- 
mann. Cent. f. BaL-t., I Abt., Orig.. IS! 
1934, ICO.) 

^ Antigenic etnicturo: I, IX, XII: I, v: 

Source: From human food poisoning 
at Fort Amador, in Panama, Canal 
Zone. Also Isoksled in Xew York Cit)*, 
Germany and Uruguay. Also in rep- * 
tiles, hogs and chickens (Edixards and 
Bruner. Jour. Inf. Dia,, 7S, 1043, 61), 
Ibabilat; Apparently widely Uis- 
(nbuted. 


SI. StlmoneJla sp. (Type D.sr cs &i- 
l.a.am), (Crown. Duncan and Henrj, 
Uncct, /, I92Q, 117 ; D.ar-e 5 -Sd.iam 
Typus.SchOtre, Arch.f, Ilyg . 300, J92S, 
102 ’, Salmonflla darcstalaamensii II.Tiipt, 
Ergebnisse dcr Ilyg , 33 , 1932, CT3; Sal- 
mantlla dar-cj./atoam SchOtre et a!., 
Jour. Ilyg., if, I95t, jjo.) 

Antigenic structure: I, IX, XJI; 1, w ; 

Liquefies gelatin (Jordm, J.iur. Inf. 
Die , SS, 1936, 120). 

Source: IsilMH by Butler in 1922 from 
Ik ei^ of pyrexia .at D,ar es Kiktam. Ijuit 
Africa. Cultures h.ave al^o brrn re- 
ported from Zaaiibar. 
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Habitat: Known thus far from human 
sources only. 

S2. Salmonella sp. (Typo Goettingen). 
{Salmonella goeitinQcn Hohn, Cent. f. 
Bakt., I Abt., Orig., 146, 1040, 218.) 

Antigenic structure: IX, XII: I, v; 
0 , n, Zi5. . . . 

The complete formula was developed 
by Kauffmann (Acta Path, et Microbiol. 
Scand., 17, 1040, 429.) 

Source: Not given. Presumably from 
a human source. 

Habitat: Not reported. 

83. Salmonella sp, (Type Java), 
(Salmonella javiana Alley and Pijoan, 
Yale Jour. Biol, and Med., IS, 1042, 229; 
Edwards and Bruner, Jour. Immunol., 
44> 1942, 319.) 

Antigenic structure. (IJ, IX, XII. I, 
Zsg: 1,5.... 

Source: From Eijkman Institute in 
Java. Isolated from feces of a child. 
Subsequently t«o cultures labeled N112 
and N140, isolated in Panama from hu> 
man earners, nero received from Col. 
Chas G Sinclair. 

Habitat. Tlcportcd as yet from human 
sources only. 

84 Salmonella gallinarum (Klein) 
Bergcy et al (Bacillus gallinarum Klein, 
Cent f. Dakt., S, ISS9, 6S9; Pheasant 
bacillus, Klein, Jour Path. & Bact., 2, 
1893, 214; Bacillus phasiant sepltcus 
Kruse, in Flugge, Die Mikroorgantsmen, 

3 Aufl., 2, 1896, 410, Bacterium sangut- 
narium Moore, 12th and 13th Ann. Ilpt. 
for 1895-96, IF. S Dept Agr. Bur An 
Ind., 1897, 188, sec Moore, U. S. Dept. 
Agr. Bur An Ind , Bull. 8, 1895, 63; 
Bacillus phasiant Migula, Syst. der 
Bakt , 2, 1900, 769, Bacterium phasiant 
septicus Chester, Ann Bept. Del. Col. 
Agr. Exp Sta., 9, 1897, 74; Bacterium 
gallinarum Chester, tbid , SO; Bacterium 
pyogenes sanguinanum Berry and Ernst, 
Jour. Med. Res., 10 (N S. 5), 1903-04, 
402; Bacillus pseudo-cholerae gallinarum 
Trincas, Giom. della R. Soc. Ital. 


dTgicne, 190$, 385; Bacillus lyphi galli. 
narum alcaUfaciens and Bacillus lypU 
gallinarum Pfeiler and Rehse, Mitt. K. 
Inst. f. Landw. Bromberg, 5, 1913, 306, 
Ebcrthella sanguinaria Bergcy ct al, 
Manual, Ist ed., 1923, 231 ; Bergcy et al , 
Manual, 2nd ed., 1925, 236; Shigella galh- 
narum Weldin, Iowa State Coll. Jour, 
Sci., /, 1927, 179 ) From Latin, of 
chickens. 

Bacterium geffersonii Hadley, Elkins 
and Caldwell, Rhode Island Agr. Exp. 
Sta. Bull. 174, 1918, 169 (Eberihdk 
jeffersonii Bergey et al.. Manual, 1st ed , 
1923, 230; Shigella geffersonii Bergey et 
al , Manual, 4th ed., 1934, 394). Shigella 
gejjcrsonii is identical serologically uitb 
Salmonella gallinarum (St. John-Brooks 
and Rhodes, Jour. Path, and Bact., tS, 


1923,433). 

Rods: 04 to 06 by 08 to 16m itrons, 
xdth rounded ends, occurring sii gly or 
(in blood) in short chains. Non.motile 
Gram-negative. I 

Gelatin colonies: Small, grayish-wlihb 
finely granular, circular, entire. 

Gelatin stab: Slight, grayisn-white 
surface growth with slight grajjsh, fill* 
form growth in stab. No liquefaction 
AgarcoIonies.'Molst, grayish, tircular, 

entire. 1 . , 

Agar slant: Thin, gray streik, witn 
irregular margin, moist, glistening 
Broth: Turbid with heavy, flocculent 
sediment. j , 

Litmus milk: Reaction unchange , 
becoming translucent. No coagulation 
Potato: Slight grayish growth. 
Indole not formed. 

Nitrites produced fmm nitrates 
Acid but no gas from glucose, fruotos . 
galactose, mannose, 
maltase, dextrin, mannitol, dukit 
isodulcitol. Lactose, sucrose, glyw ’ 
salicin and sorbitol are not attach • 
Reduces triraethylamine oxide ( 
and Baird, foe. c:t.). .r^rmed. 

Hydrogen sulfide is sometimes fo 
Aerobic, facultative. 

Optimum temperature 37 C. . 

Antigenic structure: HI. 

— . Identical with SolmonrHa 
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and related to Salmonella typhosa. (I) 
antigen noted by KaufTmann (Acta 
Path, et Microbiol. Scant!., Suppl 51, 
1944 , 36). 

Source and habitat The causative 
agent of fowl typhoid (clearly to be dis- 
tinguished from fowl cholera), and 
identical with Moore’s infectious leu- 
kemia of fowls. Infectious for rabbits 
and all poultry, canaries and certain 
wild birds (ciuail, grouse, pheasant) by 
feeding or by injection. Found once in 
a normal human carrier. 

85 Salmonella pullorum (llettger) 
Bergey ct al. (iloctmum pulWwm 
Rettger, Jour. Med Rea ,il (NS 18), 
1D09, ll7j also sec Rcttger, N. Y Med 
Jour., 7/, 1000, 803; i6id., 73, 1901, 2C7, 
Rettger and Ilarvey, Jour .Med Res . 
18 (N S.fJ},190S,277;iJaciRinpuf/ofuin 
Smith and Ten Brocck, Jour. Med. Res , 
St (N. S. «), 1915, 517; Bergey ct ftl., 
Manual, Ist cd., 1023, 218; Typus pul- 
lorum, Kaufftnann, Zcntbl. f <1. ges 
Ilyg., tS, mi, 273.) From Utin. of 
chickens 

Rods: 0.3 to 0.8 by 1 0 to 2 5 microns, 
occurring singly Non-motilo. Cram- 
negative. 

Gelatin colonies: Grayish-wliitv, 
moist, lobale, uitU Rmpc-icaf Butlace. 

Gelatin stab Slight, grayish surface 
growth. No liquefaction 
Ag.ar colonics Gra> ish-w lute, smooth, 
glistening, entire to undulste 
.\gar slant: Develops as discrete, 
translucent colonies. 

Uroth Turbid. 

Litmus milk: .\eid, Ix-omiing alkaline 
No co.sgulation 

Potato: Slow development, grayish, 
Indflje not formed. 

Nitrites produced from nitrates 
.\cid and gas from glucose, fructes*', 
galactose, m.annose, ambinose, 
nmnnilol and rbamnose D(»es not »t 
tack Lactose, sucrose, riwltciae, dextrin, 
s-abcin, mlTinose, sorbitol, Adonilol. 
dulcitol or inositol. C.as m-ay !«• slight 
or absent (cf Snlmonella yalli'nariiM) 


N^Iosc may be fermented late (see Wel- 
din, Iowa State Coll. Jour. Sei , 1, 1927, 
165). Maltose fermenting strains may 
occur {Ilinshaw, Browne and Taylor, 
Jour. Inf. Dis., 73, 1913, 197). 

Reduces trimethylamine oxide (Wood 
and Baird, foe. eft.). 

Hydrogen sulfide is formcil. 

Aerobic, facultative 

Optimum temperature 37®C. 

Antigenic structure, IX, XII- — : 
The complete antigenic formula of 
5 puUorumis IX, XHi.XIIi.XIIi, while 
that of S. yallinarun geems to Iw IX, 
XII|, XIIj. Antigen XIIj is xariabJe in 
S pullorum (Kdwards nnd Bruner, Cor- 
nell Vet.. SB, 1910. 318) and XII, ++ and 
Xll,+ forms occur The XII, *+ forms 
arc synonymous with the X strains of 
Vounic (Can. Jour Comp, ^^cd., S, 
1911 . 151 ) 

Source: Isolated from chickens and 
other bitds, as well as calves, hogs, rab- 
bits an<l man. Occa«ionnII,v produces 
fooil poisoning or gastroenteritis in 
man (Mitchell, Carlock and Ilroh- 
Kahn, Jour. Inf. Dh . 73, I9IG, 57). 

Habitat; The cause of white diarrhoea 
m young chicks, infectstheovariesand 
eggs of nduU birds. 

83a. Salmontfla BftUinafuTO \ar. Dtcit- 
biirg. (MOllcr, Mllncli. med Wchn«chr., 
80, 1933. 1771; I-iauJTmann, Cent. f Bakt., 
I Abt . Orig , ISS, 1931, .317 ) 

.\ntig«*nle.ally idcnticil with .S'nlmo- 

neltanallAnnriimnft O..I — . •• 


ferment d t.srtrnte nnd in not forming 
1I,S. 

Source and habitat: Inul.xted from 
acute gastriK-ntcrilis in man 

M, Salmonella sp. (T>l*c Canastel). 
{SnlmoneUnennatltl ILantlxtlAnd Bruner, 
Jour Hacl., 49, 10 tr>, .Ml.) Source of 
nstne not gixeti. 
liqiirnrs grlitllJ 

Antigenic stnirinn*; I.V, XII: in: 
1,5 ... 
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Source: Isolated in North Africa from 
American soldiers acting as food hand- 
lers. 

Habitat. Not reported from other 
sources as yet 

87. Salmonella sp. (Type Italia). 
(Salmonella tlaliana Bruner and Ed- 
wards, Proc. Soe. Exp. Biol, and Med., 
S8, 1945, 2890 

Antigenic structure: IX, XII: 1, v: 
I. 11 

Source: Two cultures, one isolated 
from a case of bloody diarrlioc.a and the 
other from a case of gastroenteritis in 
man. Found in Italy by Lt. Col. 
Robert Hebble and by Capt. Ira C. 
Evans. 

Habitat: Not reported from other 
sources as yet. 

8S Salmonella sp. (Type Napoli). 
(Sahnonclla napoli Bruner and Ednards, 
Proc. Soc. Exper Biol, and Med., 6S, 
1945, 289 ) 

Antigenic structure. (I|, IX, XII: I, 
Zit e, n, X. . . . 

Source Ten cultures isolated from 
normal feces and from cases of gastro- 
enteritis in Naples, Italy. The first 
culture was isolated by Capt. W. II. 
E« ing. 

Habitat. Not reported from other 
sources ns yet. 

89. Salmonella sp. (Type Loma Linda). 
(Salmonella loma linda Edwards, Proc. 
Soc. Evper. Biol, and Med , S7, 1944, 104.) 

Antigenic structure- IX, Xll. a. e, 
n, X 

Source - Single culture isolated by Dr 
T F. Judefind, Loma Linda, California 
from the spinal fluid of a baby that died 
of meningitis. 

Habitat; Not reported from other 
sources as yet 

90. Salmonella sp. (Type New* York) 
(Salmonella new pork Kauffraann, Acta 
Path, et Microbiol Scand , Suppl. 54, 
1944 , 35 ) 


Antigenic structure: IX, XII: 1 y 
I, 5 

Source: Found by Dr. F. Sebiff, Xct 
Y ork in a study of a culture rcceiied 
under tho label S. panama Strain Ko 431 
Regarded at the present time as a stnun 
of Salmonella javiana by Dr. Kauffmaa 
(personal communication, March, 1911 ). 

Habitat; Not reported from other 
sources as j’et. 


91. Salmonella sp. (Type London) 
(Salmonella Type L, White, Med Res. 
Council Spec. Rept. Ser. 103, 192(5, 37;8fll- 
monella londonensis ffaupt, Ergebnisse 
der Hyg., IS, 1932, 615\Salmonellalonion 
Schtitze el al., Jour. Hyg., 5^, 1934,316) 

Antigenic structure; US, X, XXVI 
l,v. 1.6 

Source: Isolated in London from tbs 
feces of a gastroenteritis patient hois 
Reading, England. 

Habitat: Found in human infections, 
in hogs and in chickens. 


02, Salmonella sp. (Tj^pe Give). (&!• 
monella give Kauffmann. Ztschr. f.HjS . 
110,1037, 177.) , 

Antigenic structure: III, AXVl, 

I, v:l.T.... , , 

Source: From feces of a patient intc 

pernicious anemia. Also found in t e 
G. S. A. and Oermany. Occura in fo»B 
and hogs (Edwards and Druner, Jou:. 
Inf. Dis„ 1W3, m). 

Habitat: Apparently aidely on- 
tributed. 

93. Salmonella sp. (Type 
(Salmonella Uganda KaufTmanOi 
Path, et Microbiol. Scaad., N. 

TT7 Y XXVI: 

Antigenic structure: lUi * 

’source; Isolated in *^3 if/n 

II. G. Wiltshire from a human pl 

on autopsy Typed by Dr- 
mann. . other 

Habitat: Not reported 
sources as yet. 
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94. Salmonella anatls (Rettgcr and 
Scoville) Bergoy et al. (Baclerium analts 
Rcttger and Scoville, Abat. Bact., 5, 
1910, 8, not Bacterium analia Migula, 
Syst. d. Bakt., 5, 1900, 3G4; Bacterium 
anatum Rettgor and ScoviIJc, Jour Inf. 
Dis , S6, 1920, 217; Esehenehia anata 
Bergey et al., Manual, Ist ed , 1923, 193; 
Bcrgey et al., Manual, 2nd cd., 1925, 
23S, Salmonella anatum Bergey et al , 
Manu.al, 3rd cd., 1930, 344.) From 
Latin, of the duck. 

With the transfer of this organism to 
the genus 5almoM<Ra, tlic original species 
name analta again becomes available in 
spite of the earlier use of this species 
name by Migula for Comil and Toupcl’e 
Bacillus dcr Entcn-cholera {Compt 
rend Acad Sci., Paris, 106, 18S8, 1737) 
The latter organism is stated by Rcttgcr 
and Scoville (1920, foe. cd , 220) to be 
indistinguishable from PaaUurella at-t* 
aeptica 

Morphology* and cultural characters 
like those of iSofmonrffa entertttdia. 

KaulTmann (Ztschr f. Ilyg , 119, 1937, 
352) desenbes a laetosc-splittlng variant 
of this species. 

Antigenic structure. Ill, X, XXV'I: e, 
h. 1,0.. . 

Ri^uccs trimcthylamine oxide (Wood 
and Baird (foe. eit ). 

Source: Isolated from an epizootic of 
keel in ducklings Also found in in- 
testinal infections in chickens and man 
rrcqiiciilly occurs in n«socialinn with 
.‘lo/eiourffa I'jphimtirtum. 

Habitat. Widely distributed in man 
aii<l domestic animals 

05 Salmonella sp. (Type Muenstcr) 
(.^fl/moneffo anatum var muenster, KaufT- 
m.ann and Silberatein, Cent. f. Bskl , I 
Abt . Orig, IS!, 1931, 431; Salmontlla 
muen’tfr KatifTm-ann, Ztsehr f Hyg , 
tiO, 1'137. 177 ) 

Antigenic structure: III, X, XXVI e, 
h 1, 5 . . 

Source. Isolated by Dr. Bcsscrcr in 
Muenster from food poisoning .Also 
isolated In Uruguay from human sourcca. 


Habitat: Not known from any but 
human sources as yet. 

9C. Salmonella sp. (Type Nyborg). 
(Salmonella anatum var. nrjborg, Kris- 
tensen and BojMn, Cent. f. Bakt., I 
Abt., Orig,, ISO, 1930, 29-1; Salmonella 
nyborg KaulTmann, Ztschr f. Hyg., ISO, 
1937, 189.) 

Antigenic structure* III, X, XXVI: e, 
h: 1, 7. . 

Source: From a case of acute enteritis 
lO a young girl in Nyborg, Denmark. 

Habitat* Ivnonn only from human 
sources as yet 

97 Salmonellasp. (Type Vejle). (Sal- 
wtoneffoccjfellarholT, quoted from Kaufl- 
mann. Die Baktcriologie der S.almonena* 
Cruppe, Kopenliagen, 1911, 274.) 

Antigenic structure: III, X, XXVItc, 
h.1.2. 3... 

Source: Isolated by E. Mpller, Copen* 
hagen, from a case of acute gastro- 
enteritis. 

Habitat: Not reported from other 
sources as yet. 

9S. Salmonella sp. (Type Mclc.xgri8), 
(Salmonella mtlcagrulit Bruner and 
Edwards, Amcr. Jour. Hyg., Si, 1911, 
82, not Salmonella meUngridia Rettgcr, 
Plastridgc and Cameron, Jour Inf 
Dis , W, 1933. 279 ) 

Antigenic structure: HI, X, XXVI: e, 
h: I. w . . 

Souree. Origin-nl cultures isolated by 
Dr It. S. Pomeroy*, Utdv. of .Minnesota, 
from two distinct outbreaks of infection 
in turkey poults Stated to be the asmo 
as Salmonella bantam from Bataria, 
Java (KaulTmann, Acta Path, et Mi- 
crobiol. Scand., 19, 1912, 529) 

Habitat In addition to the (w n strains 
isolated in Minnesota (Bruner and Ed- 
wards, Kenturky Agr. Exp. Sta., Bull. 
431, 19t2), the Mime type was reeogniicd 
among culture* refeiMMl from .Ma«sa- 
ehu'etts. Michigan, Pennsyhania, 
JlaryLmd, South America and Japan. 
Also isolated from German soldiers in 
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Norway by Tesdal (ICauffmann, Die* 
Baktcriologic dor Salmonclla-Gruppe, 
1941, 295) and from snakes by Hinshaw 
and McNeil (Amor. Joi:r. Vet. lies , tf, 
1945, 264). 


Source; Isolated from mesenteric 
Ij'mph glands of apparently normal hogs 
by Dr. II. L. Rubin, Univ. of Kentuekj, 
Lexington, Ivy. 

Habitat: Also reported from turkeys 


99. Salmonella sp. (Type Sbangani). 
(Salmonella shangani Kauffmann, Acta 
Path, ot Microbiol. Scand.,/^, 1939,^7.) 

Antigenic structure: III,X, XXVI: d: 

I, 5 

Source: Isolated in Zanzibar by Dr. 

J. D. Robertson from a woman with 
enteric fever. 

Habitat: Known only from human 
sources as yet. 

100. Salmonella sp. (Type Zanzibar). 
(iS'flfmoncffa sanzi6ar ICaufTmann, Acta 
path, ot Microbiol. Scand., IG, 1939,^7.) 

Antigenic structure: III, X, XXVI: 
k: 1, 6 

Source: Isolated in Zanzibar by Dr. 
J. D. Robertson from a typhoid carrier. 

Habitat: Also found in chickens 
(Edwards) . 

101. Salmonella sp. (Typo Amager). 
(Salmonella amager ICauffmann, Acta 
Path et Microbiol Scand., 15, 1939,347.) 

Antigenic structure; III, X, XXVI: y: 
1, 2, 3 

Source: Isolated in Copenhagen from 
the feces of a person suffering from gas- 
troenteritis 

Habitat: Kno^^^l only from human 
sources as yet. 

102. Salmonella sp. (Type Lexington), 
(Salmonella lexinglon Rubin, Jour. 
Bact., 40, 1940, 463; Edwards, Bruner and 
Rubm, Proc. Soc. Exper. Biol, and 
Med , 44, 1940, 395 ) 

Antigenic structure III, X, XXVIi 
Z|o: 1, 5. 

According to Kauffmann (Die Bale- 
teriologie der Salmonella-Gruppe, 1941, 
276), Dr. Erbcr of Java has found a 
Salmonella type with the same antigenic 
structure and has given it the name 
Salmonella batavia. 


103. Salmonella sp. (Type Weltevre- 
den). (Salmonella weltevreden Mertens, 
quoted from Kauffmann, Acta Path et 
Microbiol. Scand., 19, 1942, 529) 

Antigenic structure: III, X, XXVI- 
r: z« 

Source ; Isolated by Dr. W. K. Mertens, 
Batavia, Java, according to Kauffmann 
(loc. cil.). 

Habitat: Not recorded in available 
literature. 


KM. Salmonella sp. (Type Orion). 
(Salmonella type, var. oricn and SaU 
monella orion Barnes, Cherry and 
Jour. Bsct. SO, 1945, 578.) From a sea- 
man on the S. S. Orion. 

Antigenic slrucluro: III, X, X.XtI. 
y: 1, 5. . . . 

Source: From rectal swab specimen 
from a normal food handler. 

Habitat: Not reported from other 
sources as yet. 


105, Salmonella sp. (Type Bolantss)’ 
(SalmmeUa butanlan PeloSo, Bk, 
Amaral, and Biocca, Mem, Inst. Butan- 

tan, la, I<HS. an.) , 

Antigenic structure:!!!, X, XaVI- 

'source: Isolated by Dr. C. A. Peluff*’ 
from a case of diarrhoea in a 

Habitat: Not reported from ot 
sources as yet. 


106. Salmonella sp. (Type 

,natumC.No.3071,N.C,T.O.,Lon<l«»; 

iuffmann and SUherstem, Ce • 

I Abt., Orig., /«, 

Imonella newington Edwards, 
re., S7, 1937 , 3S4.) J, 


1,6 

Source; 

Newington, 


Isolated from ducks f'"® 
, Connecticut by Dr. 
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Rcttgcr. Also found in hogs, silver 
foxes and man. Kauffmann (Ztschr. f. 
Hyg., t£0, 1937, 177) has described a re- 
lated type (iSal/nonel/a (im) from a case 
of enteritis in Tim, Denmark. 

Habitat Widely distributed. 

107. Salmonella sp. (Type Selandia). 
{Salmonella selandia Kauffmann, Ztsehr. 
f Hyg., ISO, 1937, 189.) 

Antigenic structure: HI, XV: c, 1»: 
1, 7. . 

Source: Isolated from the feces of ft 
sailor on the S S. Selandia after a voy- 
age to .\sia and Australia. Was patient 
m Bispebjerg Hospital with pleuro- 
pneumonia at the time. 

Habitat. Ivnoiin only from human 
sources as jet. ^ 

lOS Salmonella sp. (TjTe ^'*cw Bruns- 
xMck). (Solmonello nw brunsiricfc Ed- 
wards, Jour. Kyg ,37, 1937, 381; also see 
Kauffmann, Ztsehr f. Hjg, ISO, 1937, 
ISO) 

Antigenic structure: III, XV; 1, v 
1, 7 . . 

Source: Isolated by Dr. I'. R. Beau- 
dette, New Brunswick, New Jersey from 
ft chicken. Alsu isolated from gastro- 
cntentiB in man. 

Il.'ibit.at .\pparently widely dis- 
tributotl 

109 Salmonella sp. (Til'e Illinois) 
{Salmonella tllinois I.Mn.ards and Bruner, 
I'roc .‘!oe llxjier. Biol and Med , 4S, 
1911, 210 ) 

.\nt»genic etruclure. fill), (XV). 
XXXIV- z,.. 1,5.. 

Source Isol.atrd from hogi iii Illinois 
bj Dr Robert Grah.am, from Hungarian 
partridges m Michigan by Mi»s Virgini.a 
t^toney and from turkejs m Minnesota 
lij Dr B. R. Vumeroy 
Habit.at: Also reporteil from liog< and 
man (IMwanls) 

DO Salmonella sp. (Tji>e Senftm- 
l>erg) (Tj'pn* ^nftenWrg. K.auff- 
mann, Ztrebr. f Hyg, HI, 1930, 221; 


iSafiRone/fa senftenberg Schutze ct al., 
Jour. Hyg., Si, 193-1, 339; Salmonella 
senflenbergensis Haupt, Ergobnissc dcr 
Hyg-. iS, 1932, 673.) 

Antigenic structure. I, III, XIX: g, 
8, t: — . 

Source: From a case of acute gastro- 
enteritis in a boy in Senftenberg, Den- 
mark. Cultures have frequently been 
found from persons and also from young 
turkej's 

Habitat: Apparcntlj' widely dis- 
tributed. 

111. Salmonella sp. (Type Nilocse). 
{Salmonella mloese Kauffm.ann, Act.a 
patb. ct Microbiol. Scand., IG, 1939, 
317) 

/Vntigcnic structure; I, HI, XIX: d; 

u . . . 

Source. Isolated m Copenhagen from 
a ease of acute gastroenteritis in Niloesc, 
Denmark. Later found frequently In 
gastroenteritis in Denmark. 

Habitat: Known only from human 
sources as jet. 

112 Salmonella sp. (Tj-pe Simsbury). 
(Salmonella stmsbury Bruner and Ed- 
wards, Proc. See. Expor. Riol. andMed., 
SO, 1912, 171.) 

Antigenic structure: I, III, XIX. m; 

Source Original culture isolated by 
Dr. H. K Borm.an, State Dept. Health 
I-ab , Hartford, Conn., from a normal 
liunuin carrier fnim Simsbury, Conn. 
Ikiwnrds stales (1910) that this may be 
a variant of Salmonella sp (Typo Senf- 
tenlwrg). 

Il.al>ilal Al«ri found in turkejs (Bru- 
ner and Iklw.ard", Kerituekj' Agr. Exp. 
Sta.Bun 

Salmonella sp. (Tjpe TaVsonj). 
(Salmonella tnlt'imj R.auss, Ztsehr. f. 
ImmunitStrforsch., W3, 1913, 220 ) 

Antigenic rtnirturc. I, HI, XIX: i. 

i« . . . 

Sourer Dolated fromahcalllij c.arrirr 
(llungarj). 
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Habitat: Not reported from other 
sources as yet. 

114. Salmonella sp, (Type Kentucky). 
(Salmonetla kcntucky Edwards, Jour. 
Hyg., 58, 1938. 30G.) 

Antigenic structure: (VIII), XX: i: 

Zt. . . . 

Source: Isolated from the intestinal 
tract of a chick affected v/ith coceidiosis 
and ulcerative cnterilig. Found at 
Lc’cington, Kentucky. 

Habitat; Also reported from nwiny 
species of fowls, from hogs and from man 
(Edwards). 


Source: Isolated by Dr. M. W. Hentuns 
m Pretoria, South Africa from an infec- 
tion in garbage-fed hogs. 

Habitat; Not reported from ofher 
sources as yet. 

US. Salmonella sp. (Type Veneiia). 
(Sotmonclla veneziana Bruner and Joyce, 
Jour. Bact., SO, 1915, 371.) 

Antigenic structure: XI; i : e, n, x. - . . 

Source: Culture received from Capt 
J. K. Hill. Isolated from an apparently 
normal Italian civilian food handler in 
Venice, Italy. 

Habitat: Not known from other 
sources as yet. 


115. Salmonella sp. (Type Aberdeen). 
(Salmonella aberdeen J. Smith, Jour. 
Hyg., 54, 1931, 357.) 

Antigenic structure; XI; i: 1,2,3. .. . 

Source: Isolated in Aberdeen, Scot- 
land, from the stool of a child suffering 
from acute enteritis. Also isolated by 
Timmerman m Htrccfit from Ovoraal- 
tine, and by Edwards in Kentucky from 
birds See KaufTmann, Die Bakteriol- 
ogio dcr SalmoneUa-Gruppe, Kopen- 
hagen, 1911, 279. 

Habitat; Apparently widely dis- 
tributed. 

116. Salmonella sp. (Typo Utibialaw). 
{Salmonella rubislaw Smith and Kauff- 
mann, Jour. Hyg,, 40, 1940, 122.) 

Antigenic structure;IX;r: c,n,x. . . . 

Source; Isolated in Aberdeen, Scot* 
land from the feces of a child suHering 
from enteritis Also found by Tcsdal 
in Oslo, Norway. Reported by Hin- 
shaw and McNoiI from snakes (Amcr. 
Jour. Vet Res , 6, 19-15, 204). 

Habitat Apparently widely dis- 
tributed. 

117. Salmonella sp. (Type Pretoria) 
(Soimonrilo preform Henning, Rhodes 
and Gordon-Johnstone, Onderstepoort 
Jour. Vet. Sci An. Ind , JS, 1911, 103.) 

Antigenic structure; XI; k; 1,2,3- . . - 


119. Salmonellasp, (TypeSoU), (Sul- 
mouella soft Rauss, Ztschr. f. Immuoi- 
tfitsforsch., JOS, lfM3, 220.) 

Antigenic structure: XI: y: 1, 5.,.. 

Source; Isolated ftota a beeJthy carrier 
(Hungary). 

Habitat: Not reported from ottiM 
sources as yet. 


120. S»lm3nell« sp. (Typo SI. teW 
(SalmontUa luciana Moran, Edwards aaa 
Bruner, Froc. Soc. Etp. Biol, and , 
$4, 1917, 89.) From St. Lucie, Flonia. 

Antigenic structure: XI: 

Source; Single culture isolated by 
Mildccd Gatton from feces of a normal 
human carrier. . 

Habitat: Not known from ewer 
sources as yet- 

121. Salmonella sp. (Type Seneeal) 
(Salmonella Senegal 

McNeil, Jour. B.act., SS, 1916, 3^) 
Antigenic structure; XI; r: , • 

Source: Isolated by Dr. W. L 
Shaw from a green mamba snake 
Habitat: Not known from 
sources as yet- 

122. Salmonella sp. (Type ‘S 
(Salmonella marseitk 

and Bruner, Proc. Soc. Erp " 

Med., 64, 1917, 89.) 
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Antigenic etructure: XI: a: 1,5... 
Source: Isolated in Marseilles, France 
by Capt. Wm, Sutton from feces. 

Habitat: Not known from otber 
sources as yet. 

123. Salmonella sp. (Type Grumpy). 
(Salmonella prumpcnsis Ilormacche and 
Pcluffo, quoted from Ilormacchc ct al., 
Jour Bact , 191-1, 323.) Named for a 

person called grumpy. 

Antigenic structure: XIII, XXIII, 
XXXVI: d- 1, 7 ... as given by Kaufl- 
mann (,^ct.a Path, ct Jlicrobinl Sc.and., 
Suppl. 51, 1914, 37). 

Source. Isolated in Uruguay from a 
guinea pig. Also studied by KaufTmann 
(loc etl ) 

Habitat: Not reported from other 
sources as jet. 

121. SaVmonaUa ap. (Type Poona) 
(Snfmonrifa poona Bridges and Scott, 
Jour Itoy Army Med Corps, SS, 1035, 
221 ) 

Antigenic structure. NIII, XXII <- 
], G . 

Source: Isolated by Dr. L. Dunbar in 
Poon.'i from the stool of a child suflcring 
from enteritis 

Habitat: .Mso reported from hogs 
(Ednards). 

125 Salmonella sp. (Type Borbeck). 
(Salmonella lorbeek Ilohn and Hern- 
ni.ann, Cent. f. B.akt., I .\bt , Orig , US, 
ItMO. 219.) 

Antigenic elruclurc- XIII, XXII: I, 
V I.G. . . 

Source- I«olatrd from the fcee^ of a 
chihi Mith typhoid. Found in the Bor* 
beck section of Es^en, Cerm.-iny. 

H.abitat: Not reported from other 
sources as jet. 

12t*> Salmonella sp. (Tj-peMifsis^ippi). 
(.Ca/monrl/a rtiirirjippi Ed wards, Cherry 
and Bruner, I’roc. Soe. Exp. Biol, and 
M«l., Si, 1913. 2C3.) 

.\ntigenic structure: I, XIII, XXIII, 
h:1.5 ... 


Source: Isolated by the Stale Dept. o{ 
Health of Mississippi from the stool of 
a normal food handler. 

Habitat: Also reported from bogs 
(Ednards). 

127. Salmonella sp. (Typo IVichita). 
(Salmonella vichtla ScbilT and Strauss, 
Jour. Inf. Dis., 65, 1930, 125.) 

Antigenic structure: I, XIII, XXIII: 
d;— , 

Source- Isolated by Miss B. McKinlay 
in an epidemic of enteritis affecting 
babiea, A^chita, Kansas Also in fonis, 
turkeys and hogs (Ednards and 
Bruner, Jour. Inf. Dis., 7t, 1912, Cl). 

Habitat: Apparently nidely dis. 
tributed. 

128. Salmonella sp. (Type Havana). 
(Sofmone/fa hat ana Sehiff and Saphra, 
Jour. Inf. Dis.. C8, 1941, 125.) 

Antigenic structure: I, XIII, XXIII: 
i, g: — • 

Source: Isolated during on outbreak 
of 21 cases of meningitis in children in a 
maternity hospital In Havana, Cuba. 

Habitat: Not reported from other 
sources as yet. 

129. Sslmonella sp. (TjTie Worthing, 
ton), (^o/moneffa vorlktnslon Ednards 
and Bruner, Jour. Hyg , SS, 193S, 710.) 

Antigenic structure: I, XIII, XXIII: 
I, w. t. . . . 

Source: Isolated by Dr. B. S. Pomeroy 
from n turkey poult from Worthington, 
Minnesota. Also found inn hen. Ijitcr 
additional cultures nerc found in other 
birds, in rodents, rattle, hogs and man. 
(Ednards and Bruner, Jour. Inf. Dis., 
7S, 1913. C-1). 

ll.sbitnt: Apparently nidcly dis. 
tributed. 

130 Salmonells ip. (Type CuLs). 
(Salmontda cutana Seligmann, Wa8«cr- 
inan and Faphra, Jour. Bact., Si. 1910, 
123) 

Antigenic itructurc; I, XIII, XXIII: 

rt«: 
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Source; Isolated in Havana, Cuba by 
Dr. Arturo Curbelo from diseased baby 
chicks. 

Habitat: Not reported from other 
sources ns yet. 


Source: Isolated by Mrs. MUdnd Gsf. 
ton from feces of a patient with a febnle 
disease and diarrhoea. 

Habitat: Also reported from repliles 
(Edwards). 


131. Salmonella sp. (Type Ileves). 
(Salmonella heves Ilauss, Ztschr. f. Im- 
munitStsforsch., 103, 1013, 220.) 

Antigenic structure: VI, XIV, XXIV: 
d: 1, 5 

Source: Isolated from a healthy carrier 
(Hungary). 

Habitat; Not reported from other 
sources as yet. 

132. Salmonella sp. (Type Cnrrau). 
(Salmonella carrau Hormaeche, peluffo 
and Salsamendi, Arch, Urug. de Med., 
drug, y Espcc., 1033, 377; Ilor- 
macche, PclufTo and Pereyra, Jour. 
Bact., 47, 1044 , 323.) 

Antigenic structure: VI, XIV, XXIV; 
y:l,7.... 

Source: Isolated in Uruguay from 
mesenteric glands of normal hogs. 

Habitat: Also reported from feces and 
blood in man, once from dies and one 
culture from human blood from Mexico. 


I3S. Salmonella sp. (Type Madeha). 
(Salmonella madelia Cherry, Edwards 
nnd Bruner, Proc. Soc. Exp. Biol, aad 
Med., B£, 1W3, 125.) 

Antigenic structure. (I), VT, XIV, 
XXV; y: 1, 7 

Source: A single culture isolated by 
Dr. B. S. Pomeroy from the liver ol a 
poult th.at died of septicemia. Found 
in Madelia, Minnesota. 

Habitat; Also reported from man 
(Edwards). 

13G. Salmonella sp. (Type Sundsvall) 
(Salmonella sundsvall Olio and Aim, 
Acta Path, et Microbiol. Scaod , 
1043,007.) • ^ 

Antigenic structure; (1), VI, Xu. 
XXV: z: e, n, X. . . . 

Source: Isolated from a person suffer 
Ing from gastroenteritis. 

Habit.at: Not reported from otter 
sources as yet. 


133 Salmonella sp. (Type Onderste- 
poort). (Salmonella onderslepoort Hen- 
ning, Jour. Hyg., SS, 1930, 525.) 

Antigenic structure: (I), VI, XIV, 
XXV: c, (h) 1, 5 . . . 

Source: Isolated in So. Africa by Dr. 
J. fl. Mason from sheep in Onderste- 
poort. Also isolated from man by Dr. 
Hormaeche (Uruguay) and from turkeys 
(Edwards, Kentucky) 

Habitat Apparently widely dis- 
tnbuted in warm-blooded animals 

134 Salmonella sp. (Type Florida). 
(Salmonella fiorida Cherry, Edwards and 
Bruner, Proc. Soc. Exp. Biol and Med., 
62, 1943, 125j Galton and Quan, Amer. 
Jour. Hyg., S8, 1943, 173.) 

Antigenic structure. (I), VI, XIV, 
XXV: d. 1, 7 


137. Salmonella sp. (Type Orieot) 
{Salmonella orientalis Cariq^ist aa 
Conte, Dull. U. S. Army Mad. Dept , •, 
1916, 343.) 

Antigenic structure: XVI* e, 


Source: Isolated /roni U. S. Army 
Ktsonnol who had been ptisopets of 

lapaneso Army in the Orient. 

Habitat: Not known from 


iS Salmonella sp. (Type ®”**j°* 
i) (Salmonella laiiangfose TesO 
rhr.f. Hyg., Its, 1936. 533) ^ „ 

ntigenic structuie: XVl. 

Jurce: Isolated durins a food 
outbreak in Kviltingto, » 
n ir. Norway. Caused by 
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puUostc, a kind of soft cheese. Cul- 
tures secured from the cheese, from the 
persons ho were poisoned, ffom sewage 
and from a foat. 

Habitat; Evidently rather widely 
distributed. 

130. Salmonella sp. (Type Gaminara). 
(Safmoneffo ffommaro Ilormaeche, Pe- 
luffo and SaUamendi, Arch. Urug. dc 
Med , Cirug. y Espec., tS, 1938, 377; 
tbtd., 14, 1039, 217.) Named in honor of 
Prof. Gaminara of Uruguay. 

Antigenic structure: XVI; d: 1,7.... 

Source: Isolated from the feces of a 
diild suffering from enteritis. 

Habitat; Not known from other 
sources as yet. 

140. Salmonella sp. CType Stentes). 
(Salmonello asenle* Rauss, Ztschr. f. 
Immunitatsforsch., iOS, 1943, 220 ) 

Antigenic structure: XVf: k: I, 2, 
3 

Source: Isolated by Dr. K. Rauss 
from a healthy carrier (Hungary) . 

Habitat! Not reported from other 
sources as yet. 

Ul. Salmonella ep. (Type Kirkce). 
(5afmon<ila kirlee Bridges and Dunbar, 
Jour. Roy. Army Med. Corps, 67, 1936, 
289.) 

Antigenic struclurerXVlI'.b; 1,2. . . . 

Source: Isolated in Tvirkee, India from 
the feces of a child suffering from acute 
enteritis. The source of the infection 
nas thought to be a dog. 

Habitat: Not reported from other 
sources as yet. 

142. Salmonella sp. (Type Cerro). 
(noeferium cerro Ilormaeche, Pcloflo 
and Salvitnendi, Arch. Urug. Med., 
Cirug. y Esjiec., If, l933,377 ;5flIru»nrffo 
cerro Ilormaeche, Poluffo and Aleppo, 
1911, 125) 

Antigenic structure: XVIII: t», So, 

*T|. . 

Source; Isolated from the mesenteric 
glands of nomuil hogs from Cerro, 
Urtigusy. 


Habitat: Also isolated by the authors 
in 13 cases of infantile infections. 
Found aUo in chickens (Edwards). 

143. Salmonella sp. (Type Minnesota). 
(Salmonella minneioIflEdaarda and Bru- 
ner, Jour. Hyg , SS, 193S, 716.) 

Antigenic structure; XXI, XXVI; 
b: e, n, X. . , . 

Source: Isolated in Minnesota by Dr. 
B, S. Pomeroy from a young turkey. 
Habitat* Also reported from cattle 
and man. 

144. Salmonella sp. (Type Tel Aviv). 
(Salmonella (el-aric KauSnunn, Acta 
Path, et Microbiol. Scand.. 17, 1940, 1.) 

Antigenic structure; XX^Tfl: y: e, 

n, *11 . . . 

Source: Isolated in Tel Aviv, Palestine 
by Dr. G. B. Simmins during an epi- 
joolic affecting young chickens during 
which CO per cent died. 

Habitat: Not knorni from other 
sources ns jet 

145. Salmonella sp. (Type Pomona). 
(Salmonttla pomona Edwards, Proc. 
6oc. Eip. Biol, nnd Med., 68, 1915, 291.) 

Antigenic atructurc; XXVIII: y: 1, 
7 

Source: Single culture isolated from 
the intestine of a poult in 1911 by Dr. 
\V. U. Ilinsbaw*. 

Habitat: Also reported from man 
(Edwards). 

140. Salmonella sp. (Tjtic Ballerup). 
(Salmonttla Callrrup KnufTnunn nnd 
MpUcr, Jour. Hyg., 40, 1910, 21C.) 
Antigenic structure* XXIX, (Ml: 

Source: Prom the feces of a woman 
from the town of IkaUcrup, Donm-ark. 
A cau«c of gastroenteritis 
Habitat: Not known from otliAr 
sources aa yet. 

14*. SaimonelU *p. (Typo Ifor- 
maccliw), (Sofmorirfia kormacfftri Mon- 
Uverde, Nature, 154, lOlt.CTC } Natr.<*d 
in honor ot l)r, Honn.aeche of Uruguay. 
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Antigenic structure: XXIX, fill*: 

Zao, [zsi]: — . 

Source; From the ovarj’ of a hen ivhose 
blood gave a positive reaction with the 
S. puUorum antigen. Found in Buenos 
Aires by Dr. Monteverde. 

Habitat: Also reported from hogs and 
man (Edwards). 

*Heported by Dr. P. H. Edwards 
(personal communication). 

148 Salmonella sp. (Type Urbana). 
{Sabnonella urbana Edw arda and Bruner, 
Jour. Inf. Die., 69, 1311, 223.) 

Antigenic structure. XXX: b: e, n, 

X. . . . 

Source: One culture was received from 
Dr. Robert Graham, Urbana, Illinois 
and n as isolated from the contents of the 
colon of a hog affected n ith hemorrhagic 
enteritis. The second culture was iso- 
lated from the intestinal tract of a 
chicken by Dr. W. L Mallmann, East 
Lansing, Michigan 

Habitat: Also reported from man 
(Ednards) 

149 Salmonella sp. (Type Adelaide). 
(Salmcnella adclaide CMand, Med. Jour. 
Australia, 3!, 1944, 59 ) 

Antigenic structure* XXXV: f, g: — . 

Source . Isolated in Adelaide, Australia 
by Miss Nancy Atkinson from two fatal 
cases resembling typhoid fever. 

Habitat Not reported from other 
sources as yet 

150 Salmonella sp. (Type Inverness). 
(Salmonella inverneas Edwards and 
Hughes, Proc Soc E\p Biol and Med, 
55, 1944, 33 ) 

Antigenic structure XXXVIII: k 
1 , 6 . 

Source • Isolated by Mrs. Mildred Gal- 
ton and Mr M. S. Quan of the Florida 
State Dcp.artment of Health, from the 
stool of o normal food handler, Inver- 
ness, Florida. 

Habitat* Not reported from other 
sources as yet 

151. Salmonella sp. (Type Cham- 
paign) (Salmonella champaign Ed- 


wards, Proc. Soc. Exp. Biol, and Med 
68. 1945, 291.) 

Antigenic structure.* XXXIX: i 
1,5 

Source: Single culture isolated froa 
the liver of an adult hen by Dr. Robert 
Graham, Champaign, Illinois. 

Habitat: Not reported from other 
sources as yet. 


AppendLt I* The lollowing species mi 
varieties are largely taken from Ilaudti 
roy, Ehringer, Urbain, Guillot and 
Magrou, Dictionnaire des Bacfdnes 
PathogencB, Paris, 1937, 446-472. Re 
relationships of many of these are not 
clear. 

Bacillus canariensis MIgula. (Bi- 
ciJlus der JfanarienvbgelseptikSmie, 

Rieck, Deutsche Ztschr. f. Lhlerori, 
IS, 1859. 69; Migula, Syst. d. Bakl..!, 
1900, 770; Bacillus aviseptieus ChMtff, 
Man. Determ. Bact., 1901, 2201, not Bi 
cillus pvisepticus Wtt, in Kolle ua 

Wassermann,Handb.d.psth.Mikw>rf> 
1 Aufl., 5, 1903, 544.) Associated 
intestinal catarrh end liver changes'^ 
canaries. Hadley, Elkins and 
(Rhode Island Agr. Exp. Sta , Bull h , 
1918, 178) regard this as prohah)/ 


alius gallinarum Klein. ^ 

Bacillus /nedebergensis Kruse ( 
cillus der Friedeberger Fleischierpi* 
tung, Galllcy and Pnat, ’ 

kaiseri. Gesundheitsamte, 6, 1890' 

Kruse, iu Flugge, Die M.kioorpB®* 
S Au8., S, 1836. 378; 
bergensis Chester, Ann. Jlept. ^ • 
Agr Erp. Slu., S, IS57, 73) F"” 
sausage in meat poisoning. .yicchr 

Salmonella abortus cants ’ 

f.HyE.,7«, 1933, 139.) F'r.*]' 
of four persons with paintyp o' . 
enlly sprend fronr su 

Kauffmann regards this a 
,v.th Salncella 

So7»™f;7aannamrn.wII»“™™',„j,, 
(Un bncille du 8'“"'’“ 

Norniol, Urbnin and Chs. io . 
rend. Soc, BW- I!'?';’' /i;, P-rt - 
Hauduroy et a!., D'O'. 
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1937, 450 ) Isolated during an epidemic 
of dysentery at Hud (Annam) in 1925 
Salmonella archibaldit Castellanl and 
Chalmers. (Man. Trop. Med , Srd cd., 
1919,940) 

Salmonella Carolina (Castellani) Cas- 
tellani and Chalmers. (BaeWfus earn* 
linu$ Castellani, Ann di Med. Nav. c 
Colon., / , 1918; Castellani and Chalmers, 
Man. Trop. Med., Srd cd., 1919, WO.) 

Salmonellacoagulans (C.a8tcllani) Ilau- 
duroy ct al. (BaeWfus coagulant Caa- 
tellam, 1910, Dalkanella coagulant Cas> 
tcllani, 1010; see Castellani and Chal- 
mers, Man. Trop. Med., Srd ed , 1919, 
935; Ilauduroy et al.. Diet <1. Dact. 
Path., 1937, 453 ) 

Salmonella columbentit (Castellam) 
Castellani and Chalmers. (Daclcrium 
eolumbente Castellani, Proc. Meeting 
Ceylon Praneh Ilritish Assoc., 1C0>, 
quoted from Castellani, Cent, f Il.akt., 
I AM., Orig., 7^, 1914, 197; liactllui 
eolumlentia Castellani, Jour. Trop Med 
and Hyg , tO, 1917, 181; Castcll.ani and 
Chalmers, Ann. last. Past., Si, 1920, 009; 
Morganella eolumbentta Fulton, Jour. 
llact.,48, 1913,81 ) The cause ot colum- 
bcnsis fever. Isolated from feces, urine 
and blood. 

Salmonella ertlcrilidta var. v, Ilaudii* 
roy ct al. (Ilaeillc p-ara-Gartner V, 
Itochai'j and Couture, KcNTie de Micro- 
biologic appliqu^e, 5, 1930; Ilauduroy 
cl al., Diet. »l. Bact. Path., 1937, 451.) 
Pound associated ttilh Salmonflla cn- 
tertlxita in meat pies and in the feces of 
individuals nith foot] poisoning 
Salmonella enUntidi't-} cllow, a v.iriety 
of Salmonella enlentidia Deskonitz and 
Buchbinder (Jour. Bact., tO, 1935, 293). 
Cultures dilTcr from typical Salmonella 
entrnttdii in producing a yollo«', water- 
soluble pigment. From the feees of a 
rat with enteric infection. 

.‘'ofmenrl/o foetida IJerpey ct al. (Cor- 
colacillut foeltdut ozenae Perez, Ann. 
Inst. Past., IS, 937; Coceobariltui 
(Joftidua) ozaenae Ward, Jour. Bict., S, 
1917, 019; Bergey el nl., Manual, l«l cd , 
1923, 220, narlerium foetida Wrhlm and 


Levine, Abst. Bact., 7, 1923, 13; Es- 
cherichia foetida Bergey et nl , Manual, 
2nd cd., 1925, 222 ) From chronic rhi- 
lutia, ozena. See Manual, 4th cd., 1931, 
380 for a description of this species. 

Salmonella Ao/sa/icnsis Roelckc. 
(Also Salmonella Typ Holstein, Roeicke, 
Cent, f Bakt., I Abt., Orig., IS7, 1930, 
404.) According to Kauffnnnn (Ztschr. 
f. Hyg., it9, 1937, 352) the O-.antigens of 
this rapid fermenter of salicin and weak 
indole-former arc idcntic.al with those of 
Salmonella poona. The Il-antigcns liave 
not been compared ns yet. 

Salmonella iclerotdes (Sanarclli) Ber- 
goy’ cl at. (Bacillo ictoroide, S.anarelli, 
II Potichnico, 4, 1S97, 412; nacillua 
ielerotiica Sanarelli, British Med. Jour., 
July 3, 1S97, 7; Haelerium ieteroides 
Lehmann and Xeumann, Bakt. Ding., 
2 Aun, ?. ISIO, 211; Bergey et nl , 
Manual, Ist e<l., 1923, 2IS ) From yrl- 
low fever e.ada\cr8. See Manual, 5th 
cd., 1939, COI for a de«erij)tion of this 
species 

Salmoticlh ttrn-jima lAndberg and 
Ba>li«3. (Jour. Inf, Dis., 79, 1910, 
02.) Isolateil from iv soUlier on Iwo- 
Jima during a routine examination of 
food handlers. Belongs to Group C. 
.Vnligcnic structure: VI, VIII: i: 1, 5 . . . 
Dejcribol loo recently to be included 
in the main Itody’ of the text. 

Salmonella lieeagi Leon. (Itev. Inst. 
S.alubridvl y Ilnfcrm. Trop , 3, 1912, 
273 ) Prom feces. This prolialily be- 
longs in the eoliform group. 

Salmoarlta maefadyranit (WeMin anil 
lH*xine) Weldin. lliaelcrium tnaefad- 
ycantt Weldm and I.evine, Ab^t. Bact , 
7, 1923, 13; Wehlin, lowaSt.ate Jour Sci , 
/, 1927, ICS) Associated witli hog 
rholenf. 

5af«nonrHa Mcncona Varela nnil 
Olarte. (Rev. In«l. t^ilubrithd y Pn- 
ferm. Trop , 4, 1913, 313.) Prorn feeei* 

Satmonetl'i rtonthnui f*arlq'ii«t and 
Coates (Jour. Bart, SS, 10(7, ;t 0 ) 
Isolated fnim stump of a soldier who 
suTrml traumatic amputation of a |fg 
in tlie fighting around Mnnsliau, Ger- 
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many. Belongs to Group F. Antigenic tclIani)Hauduroyetal. (Bacilluipsn 
structure: XXXV; jn. t.: — ^Described docarolinus Castellani, 1917; see Css- 
too recently to bo included in lb© main tcllani and Chalmers, Man. Trop. Med 
body of the text. 3rd cd., 1919, 952; Hauduroy et al , Diet’ 

Salmonella nocardiViichcco. (Compt. d. Bad. Path., 1937, 463.) 
rend.Soc Biol., Paris, /Off, 1031, 372 and Salmonella (f) pseudo^olmkmi 
1018.) Pathogenic for parrota and (Castellani) Hauduroy et al. {Batilha 
pigeons. paeudo-cofum5cn«ts Castellani, see C&s- 

Salmonella oahu Lindberg and Baylisa. tcllani and Chalmers, Man. Trop. Med . 
(Jour. Inf Dis., 70, 1946, 92.) Isolated 3rd cd., 1919, 95-1; Hauduroy et al, 
from a case of gastroenteritis In a soldier Diet. d. Bact. Path., 1937, 461.) 
hospitalized on Oahu. Belongs to Group Salmonella pseudo-morganii (Castel- 
B. Antigenic structure: IV, V, XII: lani) Hauduroy etal. (Bacillus pseuio- 
1, v: 1, 2, 3 . . . Described too recently morgani Castellani, see Castellani aod 
to be included in the main bo<ly of the Chalmers, Man. Trop. Med., 3rd ed, 
text. 1919, 954; Hauduroy et al., Diet, d 

Salmonella osirei (Besson and Ehr- Bact. Path., 1937,464.) 
ingcr) Hauduroy et al. (Bacillus ostrei Salmonella ranicida Hauduroy et si 
Besson and Ehnngor, Compt. rend. Soc. (Bacillc pathog6no isold des grcnouilles, 
Biol., Paris, S7, 1922, 1017; Hauduroy et Ghcorghiu and Balnjus, Compt. rend 
al., Diet. d. Bact. Path., 1937, 460.) Soc. Biol., Paris, 108, 1931, 1002; Hsu- 
Isolated from oysters. Not pathogenic duroy et al., Diet. d. Bact. Path., IMI, 
for laboratory animals. 466.) Pathogenic for frogs. 

Salmonella para-asiaHea (Castellani) Salmonella saipan Lindberg and Bay 
Hauduroy etal. (Bacillus paraasialtcus liss. (Jour. Inf. Dis., 70, 1946, Ml 
Castellani, 1916; see Castellani and Isolated from a case of gastroententis 
Chalmers, Man. Trop. Med , 3rd cd., in a soldier hospitalized on 
1919, 950; Hauduroy et al.. Diet. d. Belongs to Group E. Antigenic struc 
Bact Path , 1937, 461 ) lure: HI, X, XXVI: z». . . .Desenb^ 

Salmonella parO'Ccagulans (Castellani) too recently to be included in the raam 
Ilauduro}’ et al (Bacillus para-coagu-^ body of the te.\t. . . 

Ians Castellani, 1914; see Castellani and Salmonella schoUmiilleri var. or 
Chalmers, Man. Trop. Med., 3rd cd., Hauduroy et al. (Bocillus ^ 
1919, 950; Hauduroy et al., Diet. d. akei Bahr, Bkand. Veterin. ’ 

Bact Path., 1937, 461.) 1919; Hauduroy et al., Diet. d. 

Salmonella pauloensts Gomes. (Rev. Path., 1937, 469.) Pathogenic ot 
Inst. Adolfo Lutz, F, 1942,231.) Maybe and wasps. m Castel- 

the same as Salmonella columbensfs. Salmonella vchoda (Ca^e 

SalmorjeWc pseudo-asiali'ca (Castellani) lani and Chalmers. ( acj “* .j 
Castellani and Chalmers. (Bacillus Castellani, Jour. Trop. o phoiraer 
pseudo-asialicus Castellani, Cent. f. ^0, 1917, 181; Castellani an 
Bakt , I Abt , Orig., 65, 1912, 26G; Cos. Man. Trop. 1' j Levin- 

tellaru and Chalmers, Man. Trop. Med., Bacterium ceboda > e n 
3rd ed., 1919, 940.) Abst. Bact., 7, ;L -x-Hani} Ber 

Salmonella pseudo-astalica var. mo« Salmonella walare 'a \ , ^^gtellan' 

bills Hauduroy ct al. (Bacillus pseudo- geyctal. (Bacillus va ae 
asiattcus mobilis Castellani, sec Castel- Rept. Advisory Coimiu London 
lani and Chalmers, Man. Trop. Med., Dis. Research Fun o am 

3rd ed., 1919, D52; Hauduroy et al., 1913; Baclerium i3*Befgr: 

Diet. d. Bact. Path., 1937, 463.) Levine, Abst. Bact., /, J ) 

Salmonella (f) pseudo-carolina (Css- et al., Manual, Is e •» • 
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Salmonella icerahensis (Castellani) 
Ilauduroy et al. (Daallus ucrakensia 
Castellani, see Castellani and Chalmers, 
Man Trop. ‘Med , 3rd cd., 1010, 956, 
Ilauduroy et al , Diet. d. Il.act Path , 
1037, 471.) 

Satiaoaclia icescntcrgoidcs (Castellani) 
Ilauduroy et al. [Baeillua tcesenber^ 
goidcs Castellani, 1916, see Castellani 
and Chalmers, Man Trop Med , 3rd 
cd , 1910, 935; Ilauduroy et al , Diet d 
B.act Path , 1937, 471.) 

Salmonella uillegoda (Castellani) Cas- 
tellani and Chalmers (Bacillus triBc- 
poda Castellaiu; Castellani and ChM- 
iiiers, Man. Trop Med., 3rd cd , 1919, 
030) 

Salmonrlla troliniae (CastcUam) Cas- 
tellani and Chaltncrs. (Bucdlus icoli- 
7noe Castellani, Jour. Trop Med. and 
Ilyg , SO, 1917, ISl; Castellani and 
Clialmcrs, Man Trop Med , 3r<l cd , 
1019 , 939; Bacterium iroliniac Wclditi 
and Levine, Ahst U.ict , 7, 1023, 13 ) 

Appendix 11: The fullouing sikchs 
liavo heen thouRlit to bclonR to the 
RcnuH IJbiTthtlla, i.c., do not produce pis 
from glucose Descriptions of nearly 
nil of the species listed in the genus 
/.’hcrtJielia \sill be found in the Manual, 
6lh cd , 1930,4dM0O. 

Bucif/us sul'cnfrricus Ford (Studies 
from the Iloyal Victoria IIosp , Mon- 
treal, I, 1903, 40; also see Jour Med 
Ilea , I, 1901, 218 ) From fecci 

llaelenitm itjpkt Jlaium Drr«el and 
.‘'iirkl (iJputFchc med. Wchnschr , Sf, 
I'rjs, 517 ) I'tom feces of }>er'ona with 
ivplioid fever. Cruick'h.anh (Jour 
Ilyc ,S5, 1935,351) rejKirtslh.ala vancly 
of j < ll'iw chroino;jenic saprophytes have 
been nlentified ns belonging to this 
rpecies, none of which could he regarded 
es jdloiv variants of Salmonella (y- 
j’hnta (/^opf) White. They apparently 
belong in the penus Fheobaetrrium 
Hergey el al. 

I.bfTthflh ofea/i/aeien* de Salles, 
Gomes (Uirifta do Inst Adolfo Luti, 


4, 1914, 191.) From catarrhal feces of 
an infant. 

EberthtUa 6cf/asfiensn (IVcldin and 
Levine) Bsrgcy et al. (Bactenun colt 
anaerogencs Lembke, Arch. f. Ilyg., SS, 
1896, 299, Boclerjum lembkei Migula, 
Syat. d. Hakt., f, 1000 , 417; Bacterium 
anaerogenes Chester, Man Determ. 
Bact., 1901, 135, Dactlluabelfasliensia II, 
Wilson, Jour. Ilyg., 8, 1008,513; Bacillus 
anaerogenes Holland, Jour. Bact., S, 
1920,217; Bacterium belfastiensis IVcldin 
and Levine, Abst Bact., 7, 1923, 13, 
Bergoy ctal , Manual, Ist cd , 1923, 22C; 
Oactflus coU anaerogenes Kcrriti, Jour, 
1923, 4 ; Escherichta anaerogenes 
Bergey et al., Manual, 3rd cd., 1930, 321 ; 
Caslellanua colianaerogenes Castellani, 
Cent f. Bakt., I Abt , Grig , 128, 1932, 
42.) From feces 

£‘6cfMcHo bcnlolensjs (Castellani and 
Chalmers) Bergey et nl. (Daetllus bento- 
Ccnsis CastcUaiii, Cent. f. Bakt , I Abt , 
Ong ,CS, 1912,202; Baelenumbenlolensts 
Wcldin and Levine, Abst Bact,, 7, 1023, 
15; Bergey et al., Manual, Ist cd., 1923, 
227, C«$f<ltanus 6cn(olcntis CaslelKnt, 
Cent. f. Bakt , I Alt., Grig., ISS, 1932, 
42 ) From the intestinal canal 

Eberlhella ekylogenn (Ford) Bergey 
et al. (Boedtus ckylojcnts Ford, Stud- 
ies from the Itoyal Victoria Ilosjiital, 
Montreal, /, Xo. 5, 1903, C2; Bergey 
ctal .Manual, Istcd , 1023,221 ) From 
the intestinal canal 

EberthtUa dubia (Chester) Bergey 
et a! (Mcincr Bakterie, Blnsch, 
Ztschr. f. Ifyg , JS, 1SJ{. 31; Baeillm 
dubtus Kruae, iti Flligge, Die Mikro- 
organismen, 3 AuII ,S, l‘«9J, 323, B.int/in 
^frifcAti Knuse, it'id , 701; Baefcrium 
dubius Clicatcr, Ann Ilept. Del Oil. 
Agr. Kxp.Sla , 0. 1VJ7, 03; Bergey et al.. 
Manual, Ist ed., 1923 , 22.5 ) From the 
intestinal e.anal. 

EberthtUa rnleriea (Fonl) Bergey et al. 
iUaeiUut enlerieut Ford, Studies from 
the Itoyal Victoria no«pita!, Montreal, 
I, No. 5, 1903, 40; also see Jour. .5Iei|. 
Ilncarch, I, 1901, 211; not DaetUus 
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enlericus Castellani, 1907 (Enteroidcs 
entcricus Castellani and Chalmers, Man. 
Trop. Mod., 3rd ed., 1919, 911); Bergey 
et al., Manual, 1st cd., 1923,223.) From 
the intestinal canal. 

Eberthclla insecticola Stcinhaus. 
(Jour. Bact., 42, 1941, 762 and 769.) 
From the intestinal tracts of grass- 
hoppers, milkweed bugs and stinkbugs. 

Eberthella kandiensis (Castellani) Ber- 
gey et al. (Bacillus kandiensis Caslcl- 
lani, Cent. f. Bakt., I Abt., Orig., 65, 
1912, 2G3; Eberlhus kandiensis Castellani 
and Chalmers, Man. Trop Med., 3rd ed., 
1919, 036; Bacterium kandiensis Weldin 
and Levine, Abst. Bact., 7, 1923, 13; 
Bergey etal.,hrnnual, Ist cd., 1923,225.) 
From feces. 

Ebcrlhclla lewisii Weldin. (Org.anism 
B3j, Leais, Local Gov. Board Kept. 
Med. Suppl. London, 1910-11, Appen. B, 
No. 2, 1011, 314; Bacterium lewtsit Wel- 
din and Levine, Bact. Abst , 7, 1923, 13; 
Weldin, Iowa State Col. Jour Sci , I, 
192C, 172.) From feces of a normal child. 

Eberthella oedematiens Assis (Boletin 
do Inst. Vital, Brazil, 5, 1928 ) From 
the intestinal canal. 

Eberthella oxyphila (Ford) Bergey 
et al. (Bacterium oxyphtlum Ford, 
Studies from the Koyal Victoria Hospi- 
tal, Montreal, J, No 5, 1903, 49; Bergey 
ctal.. Manual, Istod., 1923,234 ) From 
the intestinal canal. 

Eberthella paulocnsts Mollo. (Jornal 
dos CHnicos, Rio de Janeiro, No. 18-30, 
Sept., 1937, 7 pp ) From feces of a 
dysentery patient. 

Eberthella priztmlzi (Castellani and 
Chalmers) Hauduroy et al. (Bacillus 
priztmtzi Castellani, Jour. Trop. Med. 
and Hyg., SO, 1917, 182; Eberthus prtzl- 
nitzi Castellani and Ch-almers, Man 
Trop. Med , 3rd ed., 1919, 936; Bac- 
terium priztmlzi Weldin and Levine, 
Abst. Bact., 7, 1923, 13, Hauduroy etal.. 
Diet. d. Bact. Path., 1937, 186.) From 
cases of paraenteric fever. 

Eberthella proteosimiUs Wassdien 


(Cent. f. Bakt., I Abt., Orig., 151, 1M4, 
423.) Colonies show motility on agar. 
From feces of a dysentery patient. 

Eberthella pyogenes (Migula) Bergey 
et al. (Bacillus pyogenes foehdus Pas- 
set, Fortschr. der Med., 18S5; Bacillus 
foeiidus Trevisan, I generi e Je specie 
_ delle Batteriacee, 18S9, 10; Bacterium 
pyogenes foeiidus Chester, Ann Rept 
Del. Col. Agr. Exp. Sta., 9, 1897, 141, 
Bacterium pyogenes Migula, Syst. der 
Bakt., 2, 1900, 3S1; Lankoides pyogms 
Castellani and Chalmers, Man. Trop 
Med., 3rd ed., 1919, 938; Bacillus pyo- 
gcncs-foetidus Holland, Jour. Bact , 5, 
1920, 220; Bergey et al., Manual, Ist ed , 
1923, 226; Caslellanus pyogenes Castel- 
lani, Cent. f. Bakt., I Abt., Orig., IB, 
1932, 42.) From a rectal abscess. 

Eberthella talavensis (Castellani) Ber- 
gey et al. (Bacillus talavensis Castel- 
lani, Cent. f. Bakt., I Abt., Ong , W. 
1912, 2C2; Eberthus talavensis Castellani 
and Chalmers, Man. Trop. Med , 
ed., 1919, 030; Bacterium talavensu 
Weldin and Levine, Abst. Bact., 7, 1923, 
13; Bergey et al., Manual, 1st ed , 1923, 
225.) From the intestinal canal 

Eberthclla tarda Assis. (Boletin do 
Inst. Vital, Brazil, 5, 1928.) From the 


intestinal canal. , , 

Ebcrihdla wesmbergi (Castells”! sM 
Chalmcra) Hauduroy ct al. 
wesenberg Castellani. 1913; 
teesenbergi Castellani and ^ 

Man. Trop. Mod., 3rd cd., 
Hauduroy et al., Diet. d. Bact. ’ 


1937,191.) . 

Eberthella wilsonii Wcldm. ( 
belfastiensis V, Wilson, I ’ 

190S, 543; Weldin, Iowa State Co . 

Sci., /, 1D2G, 174.) From feces. 

Eberthella xenopa Schrye.j. 
Royal Soc. So. Africa, 17, 19' > 
From wound infection m .gUgju 

Wesenbergus fermenlosus ^ 

and Chalmers. (Man. j.tedbv 

ed., 1919, 940) Fromblood 
Archibald in the Anglo-Egyptian 



FAMILY ENTEROBACTEKIACEAE 


535 


Genus II, SblgeDa CtuleUani and Chalmers* 

(Castellani and Chalmers, Man Trop. Med., 3rd cd , 1919, 930; subgenera, Flex- 
ncTclla and Shigella, Castcllani and Cbalmers, ibid , 93S, Caslellanus Carruti, Jour. 
Trop. Med and Hyg., July 15, 1930, Proshigdla Borman, Stuart and WTieeler, Jour. 
2iact., 4S, 1914, 3G3 ) A'amcd for Prof. 1. Shiga, the Japanese bacterfologj'st who dis- 
covered the dysentery bacillus in 1S9S 

Xon -motile rods, although cultures of some of the less well-known species have been 
reported as motile. Produce acid but no gas from carbohydrates except w ith some 
tjpes of Shigella paradijsenlenae Do not liquefy gelatin. Some species produce 
acid from lactose and form mdolc Some species reduce trimethylamine oxide to 
trimethylaminc, others do not f Some species will grow at 45 5®C (Eijkman test) { 
I’.athogenic (causing dysenteries) or non-palhogenic species, all living in the bodies 
of warm-blooded animals. Carried by polluted water supplies and by flies. 

The type species is Shigella dysenteriae (Shiga) Castcllani and Chalmers. 

Key to the species of genus Shigella.** 

I. Xo acid from mannitol. 

A. Xo acid from lactose. Milk not coagulated. 

1. Indole not produced. 

a. Acid but no gas from glucose. 

1. Shigella dysenleriae. 

aa Acid and a small amount of gas from glucose. 

■4s. See Shigella paradi/senleriae 
(Typo Ncweaatle). 

2. Indole produced 

2. Shigella ambigua. 

1). Acid formed slowly from lactose. 

1 Indole not produceil 

3. Shigella gin/otfensis. 

II. Acid from mannitol (one l>i>e pro«luces a small amount of g’ls). 

.\ Xo acid from lactose 

1 Xo acid from rliamnosc, xjlose or dulcitol. 

4. Shigellaparadysenleriae. 

2 Acid from rlrnmnose, xj'Iosc and dulcitol. 

5. Shigella alkaleseens. 

3. Acid from xylose but not from dulcitol. 

G. Shigella pfajjii. 

11. Acid formeil slowly fnim lacto«*. 

1. Indole not prmluccd 

a Acid from rlwmno«e Xone from xylose. 

7. Shigella sennei. 

M. No acid from rI>amno'*f» .\cid frwn xjlose 

8 Shigella e7iiirii/is. 


• Compli trlj' rc»ii'cdby Dr. rrcdcriciSmilli.McCill Uni\ersity, Montreal, P. f)., 
Caimda, lleremlx-r, 193S; further mision, April, 1910. 
t Woo*l, Il.aird and Krejiing, Jour. liact ,4^, 1913, 101 
t .‘'’tu.ari and Ilustigian, Jour. B^ct., 40, 1913, 105 

*• .'>T Well, Jniir In.munologx, S5, 1917, JW.3-hV, 
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2. Indole produced, 
a. Acid from dulcitol. 

aa. No acid from dulcitol. 

III. Action on mannitol unknown. 

A. No acid from lactose. 

1. Indole is produced. 


9. Shigella ceyhnensis. 
10. Shigella madampensis. 


11. Shigella seplicemxae 


I. Shigella dysentcrlae (Shiga) Cas* 
tcllani and Chalmers. (Dacillus of Jap- 
anese dysentery* Shiga, Cent. f. Bakt., 
I Abt., S3, 1S9S, 599; Bacillus dysenteriae 
Shiga, Cent. f. Bakt., I Abt., S4, 189S, 
817; Bactllua japameus Migula, Syst. d. 
Bakt., £, 1900, 755; Bacillus ahtgac 
Chester, Man. Detcrm. Bact., ICOl, 228; 
Bacillus dysentcricus Buffer and Will- 
more, Brit. Med. Jour., £, 1909, 8C2; 
Bacterium dysenieriae Lehmann and 
Neumann, Bakt. Diag., 5 Aufl.,f, 1912, 848; 
not Bacterium dysenieriae Cheater, Mon. 
Determ. Bact., ICOl, 145; Castclloni 
and Chalmers, Man. Trop. Med., 3rd ed., 
1919, 035; Bacterium shigae Holland, 
Jour. Bact , S, 1920, 220; Eberthella 
dysenieriae Bergcy ct al.. Manual, 2nd 
ed , 1925, 250 ) Latinized, of dysentery. 

Bods 0.4 to O.G by 1.0 to 3.0 microns, 
occurring singly, Non-motile. Gram- 
negative. 

Gelatin colonics: Small, grayish, 
smooth, homogeneous, entire to slightly 
undulate. 

Gelatin stab Grayish surface growth. 
No liquefaction. 

Agar skint . Grayish, filiform to cchlnu- 
late, smooth, entire to undulate growth. 

Broth- Slightly turbid, with grayish 
sediment. 

Litmus milk: Slightly acid, then alka- 
line- 

Potato. Delicate, graj’ish to slightly 
brownish streak. 

Indole not produced. 

Nitrites produced from nitrates. 

Acid but no gas from glucose, fructose, 
raffinose, glycerol and adonitol. Does 
not attack arabinose, xylose, maltose, 


lactose, sucrose, salicin, mannitol, dul- 
citol or rliamnose. 

Does not reduce trimethylamine oxide 
(Wood et al., Jour. Bact., 1943, 106). 

Aerobic, facultative. 

Optimum temperature 37’C. Does 
not grow at45.6*C (Eijkman's reaction, 
Stuart ct al , Jour. Bact., 4^, 1943, 105). 

Serologically homogeneous and differ- 
ent from the other species of Shigelle- 
Forms a potent exotoxin. 

Source: From widespread epidemics o( 
dysentery in Japan. 

Habitat: A cause of dysentery in man 
and monkeys. 


2. Shigella amblgua (Andrewes) iVel* 
din. (Bazillus Schmitz, SchmiU, 
Ztschr. f. Hyg.. 84, 1917 , 449; Baallit 
ambiguus Andrewes, The Lancet, h 
1918,560; Bacillusdysenteriae 'SchnuJ* ' 
Murray, Jour. Boy. Army • 
Corps. Sf, 1918,257; Bacleriumambigu<i 
Levine, Abst. Bact., 4, 

Bacterium ambiguum Chester, c . 
Agr. Esp. Sta. Ann. IJppl., j®*' ' 
Eberthella ambism Bergcy ct al, « 
nal, iBt ed., 1023, 220; BacUet P" 
dysenieriae X, Stuteer, Cent. - ’ 

Abt., Orig., 90. 1923, 12 1 " 

sehmiteii Wcldin and 
Baet.y, 1023 >31 
College Jour. Sci., 1, W27, j 

schmtlzii Haiiduroy ct -f T.tin, 
Bact. Path, 1937, 406 ) From i 

uncertain. , AnfArdin* 

Morphology and colony chan et 
dlstinguiahable from those ol Sm 


'Teirtn. glucose and rhaar.*' 
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Does not attack xylose, maltose, lactose, 
sucrose, dextrin, gly'cerol, mannitol or 
dulcitol. 

Indole is produced. 

Does not reduce trimethylamine oxide 
(Wood et al., Jour Bact , 4C, 1W3, lOG). 

Aerobic, facultative 

Optimum temperature 37®C Docs 
not grow at 45 5®C (Stuart ct al , Jour 
Bact., 1013, 105). 

Ferologically homogeneous and differ- 
ent from the other species of Shigella. 
Does not form an cxotoxin 

Source. Found in fcccs in a dysentery 
epidemic in a prison in Germany. 

Habitat. A cause of human dysentery 

3 Shigella glntottensls (CnstcU-am) 
Ilauduroy ct al. (Boedfus ginlotleims 
Caatcllani, 1910; see Castellani and 
Chalmers, Man. Trop Med , 3rd cd , 
1019, 918, Lnnkoida gintollcnats Castcl- 
lain and Chalmers, ibid., 93S, CasUttanus 
gintottcnaii Castellani, 1030, C.astcllani, 
Jour Trop Med. and Hyg , SO, 1033. 
100; Ilaudui'oy ct al , Did d Bad 
Path , 1937, 4SS ) 

Hods. Non-motile. Gram-negative 

Morphology and cultural characters 
indistinguishable from those of Shigrtla 
ilj/aenlcriae. 

hitmus milk- Acid and coagulation; 
decolorircd. 

Indole not formed. 

.\cid, but no gas, from lactose, glu* 
cose, ar.abinosc and galactose. No acid 
from sucrose, dulcitol, mannitol, maU 
toso, dextnn, MlUnose, adonitol, mulm, 
sorbitol, Icvulose, Inositol, salicin am] 
gljcerol. 

Antigenic structure not known 

Source. From feces in cases of dysen- 
icr) . 

Habitat. A c.auso of Imnaan dysentery 

4 Shigella paradysentcrUe (Collins) 
Wcl'lin {llneillui dystnlcriae Flexner, 
Phil .Med Jour., tr. inoO, 4H, H.ici!lu» 
ill’ifnlerinr Him and Itu«s'II. Me<!ica! 
News, S!, l^'fn, 2^; /luci/fu* dyrmlmae 
Strong, Jour Araer Med. Assoc , $S, 


1900, 49S; Bacillus paradyaenleriae Col- 
lins, Jour. Inf. Dis., £, 1905, C20; includes 
weakly toxic strains of dj'sentcry bacilli. 
Groups I and II, Sonne, Cent. f. Bakf., 
I Abt, Orig., 75, 1915, 403; Shigella 
fiexneri Castellani and Chalmers, M.an. 
Trop, Med., 3rd cd , 1919, 937; Shigella 
dytenUriae (Hiss and Russell, and Strong 
types) Castellani and Chalmers, ibid., 
937, not Shigella paradysentenae Castcl- 
lani and Chalmers, tbtd., D37; Bacillus 
fiexneri Levine, Jour. Inf. Dis , S7, 1020, 
31; Bacterium fiexneri Levine, Abst. 
Bad., 4, 1920, 15; Badcriuwi dysenteriae 
(riexner tyT>e) and Bacleritim paradi/sen- 
tcriae Holland, Jour B.act., 5, 1920, 215; 
fThcrtheHtt fiexneri Wcldin and I,cvinc, 
Abst Bad., 7, 1923, 13; Bberlhelln para- 
rfyacn/criae Bcrgcy ct al,, Manual, Ist 
cd , 1923, 230; WcJilm, Iowa State Col- 
lege Jour Set , /, 1027, 178 ) I-atiniscd, 
like dysentery. 

Rods.0 5 by 1 0 to 1.5 microns. Non- 
motile. Gram-negative, 
Morphologically these org.anisms are 
like Shigella dysentenoe. 

Culturally' these organisms di/Ter front 
Shtgella dysentenae in that they ferment 
mannitol No acid is produced from 
lactose, rhamnosc, xylose or dulcitol. 

Does not reduce frimdhyl.amlne oxide 
(Wood et al., Jour. Bad., 40, 1913, IOC). 
Docs not form a potent cxotoxin 
Aerobic, facultative 
Optiniura temperature 37*C Does 
not grow at 45 5*C (Stuart et nl , Jour. 
Bad.. 1013, 105) 

.\nligenccally the organisms of this 
Bpocics are not homagrneous 
Boyd (Trans Roy S)c. Trop Med. 
and Hyg-, 55, lOiO, 55.3) has sitonn that 
the mannitol-ff rmen ling SAiyr//a include 
many organisms previously unknown or 
unelassined l-ec.ause they did not agree 
with thcela.s*if.al types of .\ndrc lesanJ 
Inman (Med. Res Couiril, Special 
Kept Fcr. No 42. Ixmdon, PIO). With 
Ihc'o, on grounds of antigi-aic stru'-turo, 
mil l<e included the gas. forming Man- 
chester Lacdlus of Donnie, Wa<le and 
Young (Jour, Ilyg , 55, 1033, lO-H and 
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both mannitol-fermenting and non-fer- 
menting Newcastle bacilli (Clayton and 
Warren, Jour. Hyg., fS, 1929, 355 and S9, 
1929, 191). 

The following tables arc taken from 
Boyd (/oc. cit.). 


Table 1.— CIla.’isification of ShigeUa pafodpatnltriat. 


New Name 

Old Name 

Bactllus di/senUrtae Flexner 1 , 

Andrenee and 
Inman V 

(Heiner) 

Baeilltis dyitnUnae Flexner II 

Andrewea and 
Inman W 

(StroDs) 

Bacillui dystpiertat Flexner III 

Andreiree and 
Inmnn Z 

Reeiflue dystnlenae Flexner IV 

1 Type 103 

Baeillui dyatnUnat Flexnor V 

Type P no 

Baeillua dyatntenae Flexner VI 

S8-Newcastle- 

Menebester 

group 

Baeillut ^;r*en(<niie Uoyd I 

Type 1*0 

Roeillu* dysenleriae Doyd 11 

Type P 388 

Baeillut if^KnrerKM Boyd til 

Type D1 


The six Flexner types possess a com- 
mon group antigen and separate type- 
specific antigens The three Boyd types 
are distinct antigenically from each 
other and from the FJexner types. 

Two new Flexner types (Type 953 = 
provisional Type VII and Type 1296/7 
= provisional Type VIII) have been 
described by Francis (Jour Path and 
Bact., W, 1946, 320) as this section goes 
to press. Also see Boyd (ibid., 297) 


Table 2 ~Subcla&iificstion of BaetUus Jfitnltrtae 
Flexner VI (mcludine the Newcastle bacillua) 


1 

Lactose 

1 o 


Dulcttol ^ 

ii 


Type 88 (33 per 
cent of strains) 


'a 

A 



1 

Type SS (68 per 
cent of strains]^ 

_ 

1 A 

1 

A 

(late) A 



Manchester ba- 
cillus 1 


1 

AG 

^AG 

(late) AG 


L. 

Newcastle baeil-| 
lus . 1 

- 

AG 


1 

1 (late) AG 


1 


Source; From feces in cases of dysea- 
tcry. 

Habitat : A cause of dysentery in man. 
A cause of summer diarrhoea in children. 


Note: The term Bacillus paradysen- 
teriae is used by Kruse (iMQnch. mcJ. 
Wchnschr,, 1917, 1309) for the Esche- 
richia cofi'-likc motile and gas-forminu 
Gram-negative rods that have been 
found to cause dysentery-like diseases. 
Kruse (Beut. med, ^Ychnsch^., i7, iDOl, 
3SS) uses the term p.ieudodysentory for 
the group that includes the Flexner, 
Strong, and Hiss and Russell types 
Sec Lehmann and Neumann, Bakt. 
Diag., 7 Aufl., S, 1927, 456. Gardner 
(Med. Res. Council, System of J3.acterioi- 
ofiy> 4, 1^129, 170) states that “Kruse's 
terms B. dysenUrtae for Shiga, and Fa- 
ctllus pseudodysenteriae for the Flexner* 
Sonne*Schmit 2 groups have, howmr, 
never taken root outside the Germm- 
speaking world". . 


4a. Shigella paradyscnlerioe (Tjp* 
'Newcastle). (Claydon and AVarren, 
four. Hyg., t3. 1929, 355 and 39, 19W, 
91; Bacillus dysentenae Flexner VI in 
»art, Boyd, Trans. Roy. Soe. Trop 
lied, and Hyg., 35, 1940, 553.) 

Rods: Non-motile. Gram-negative 
In peptone water solution, bclose. 
nannitol, and sucrose not ferments 
Rucose, maltose and dulcitol fermenteJ 
Peculiarities of the organism me: (U 
Iccasionally a slight bubble of gas i 
iroduced from glucose and dulciiol. U 
,-hen the substrate is dissolved m 
xtract broth, glucose, dukilol and iw • 
osc are always fermented to 

Docs not reduce tnmclliylsmmc ou* 
Wood ot al., dour. Duct., 

Optimum temperature 3' O- 
ot grow at 45.5®C (Stuart et a ■, 
iact., 43, 1943, 105). 

Aerobic, facultative. -nritol* 

SeroIoBically rented to 
irmenting strains of Shigella P 
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Source: Isolated in 1925 from a case of 
diarrhoea in Ncwcastle-on-Tyne, Eng- 
land. 

Habitat : A cause of human dysentery. 

4b. Shigella paradysenleriae ffype 
Manchester). (Downie, Wndo and 
Young, Jour. Ilyg., 3J, 1933, 19G; £acif- 
lus dt/scnteriac Flexner VI in part, Boyd, 
Trans. Boy. Soc. Trop. Metl. and Hyg , 
SS, 1940, 553.) 

Characters as for Type Newcastle ct- 
cept that acid and gas are produced 
from mannitol. Does not produce g.a3 
from maltose. 

Serologically related to the non-manni- 
tol-fcrmcnting strains of Shigella para- 
dysenleriae. 

Source- Five strains were isolated from 
cases of dysentery at Denton near Man- 
chester, England. One strain came 
from a case of dj’seutery in Nigeria. 

Habitat- A cause of human dysentery. 

5 Shigella alkateseens (Andrcncs) 
Wcldin. (Baet/fui alkaleseens An- 
drewes, The liSnect, London, I9i, 191$, 
5C0; Baelerium alkaleseens Levine, Jour. 
Inf. Dis., £7, 1920, 31; Ehcrlketla alka- 
leseens Bergey et al,, Manual, 1st cd., 
1923, 231; Wcldin, Iona State College 
Jour. Sci., 1927, 179; Proshigellaalka- 
lescens Borman, Stuart and Wheeler, 
Jour. Bact , 48, 1911, 303 ) From the 
chemical term, alk.alini*. 

Rods: 0 5 hy 1 0 to 1.5 microns, occur- 
ring singly and in pairs. Non-motile. 
Gram-negative. 

Gelatin st.ah; So lirjucf.icrion. 

.\gar slant- .Miundant, transparent, 
often indesecnl growth. 

Broth: Turbid 

Litmus milk: .\cid, then nlLalmc 

Potato: Moderate, grayish growth. 

Indole is forme<l 

,\eid hut no gas from gluco«c, aaliKC, 
rh.amnrxp, malto-'e, laannitol and dulci* 
loI Sucrose is fermented by some 
strains Does n'>t attack I.acttwe, «fra- 
trin or salicin 

Itcduccs inmctlijlamine oaidc to Iri- 


methylaminc O' ood et al., Jour. Bact , 
40, 1943, IOC). In contrast to all otlier 
species of the genus, will also produce 
trimetbylaminc from choline (Wood and 
Keeping, Jour. Bact., 47, 1914, 309). 

Aerobic, facultative. 

Optimum temperature 37®C. Grows 
at 45 6®C (Eijkman’s reaction, Stuart 
ct al.. Jour. Bact., 40, 1913, 105). 

Not pathogenic. Not agglutinated 
by Shiga immune scrum. 

Source: From feces in cases of dysen- 
tery. 

Habitat: Intestimal canal. 

6. ShlgclUpfaffiKIIadleycta!.) Wel- 
dm. (Bacillus dcr kanarienvSgcIscuche, 
PfalT, Cent, f Bakt., I Abt., Orig., 38, 
1905, 270; Bacferitm pfaJH Hadley, El- 
kins and Caldwell, Rhode Island Agr. 
Exp. SU. Bui). 174, 1918, 1G9; Bacillus 
pfajji Hadley, Elkina and Caldwell, 
tfrid., 201; Ebtrlhella pjajji Bergey ct al., 
Manual, Jst ed., 1^3, 233; Wcldin, 
Iowa State College Jour. Sci., /, 1927, 
180.) Named for Dr Fran* Ffaff of 
Prague who isolated this species. 

Description l.irgcly from Hadley ct al. 
(foe. cif., ISO). 

Ro<ls: 0 5 by J 0 to 2 0 microns, occur- 
ring singly, Non-molile. Cram-nega- 
tive. 

Gelatin colonies • Small, grayish, trans- 
lucent. 

Gel.atin stab: No liquefaction. 

.\gar colonies: Small, yello^vish-gray, 
homogeneous, translucent, entire. No 
o<lor. 

Agir slant; Flight, jellonish -gray, 
translucent streak. 

Broth: Turbid, with flocculcnt sedi. 
menl (Pfaff, loc, cit., 2'0). 

Litmus milk: Unchanged 

Potato: Moderate, whitish slrcak. 

Acid but no gas from glueo«e, fructose, 
arabinose, x)lo«e, maUo«o, dextrin, 
salicin and numnilol. Does not attack 
laclo«e, suerose, rafnno«e, inulin, adoni- 
tol or duleitol 

Indole not formed 

No hjdrogcn tulCdc produced. 
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that this species should be placed in the 
genus Actinohacillus. 

Distinctive characters : DifTerentiation 
from Shigella sonnet is made on cultural 
and morphological grounds and imme- 
diate fermentation of lactose. 

Source: Isolated from eases of joint- 
ill in foals. 

Habitat: Causes joint-ill in foals. 

0. Shigella ceylonensls (Castcllani) 
Woldin. (Bacillus ceytonensis B, Cas- 
tellani, Jour. Hyg , 7, 1907, 1; Bacillus 
dispar (in part) Androwes, Lancet, /, 
1918, SCO (see Shigella fnadampensts and 
Shigella sonnet. Andrew es included in 
Bacillus dispar all lactosc-formonling 
members of the dysentery group); 
Lankotdes ceyloncnsis B, Castellani and 
Chalmers, ^Ian. Trop. Med , 3rd cd , 
1919, 938; Ebcrlkella dispar Ilcrgcy et al.. 
Manual, let cd , 1923, 232 (see Skt^ella 
madampensis)', Woldin, Iowa Sta Coll. 
Jour. Sci., /, 1927, 182; Caslallanus cas- 
tellanti Cerruti, Jour Trop Med. and 
Hyg., SS, 1930, 207.) Latinized, jicr- 
taining to Ceylon. 

Rods. Non-motile Gram-negative. 

Morphology and colony characters 
indistinguishable from those of Shtgella 
dijsenleriac 

Gelatin not liquefied 

Litmus milk: Acid with coagulation. 

Indole is formed 

Acid, but no gas, from lactose, glu- 
cose, fructose, sucrose, mannitol, dulci- 
tol, maltose xylose, arabinosc, rham- 
noso, sorbitol, raffinose, dextrin and 
glycerol. Inulin, inositol, adonitol and 
salicin not fermented (saiicin differen- 
tiates Shigella ceylonensis from Bac- 
terium coll anacrogenes Lembke, Arch, f 
Hyg , S6, 189G, 299) 

Substances other than the monosac- 
charides are characteristically fermented 
slowly. 

Reduces trimethylamine oxide to tn- 
methylamme (Wood et al., Jour. Bact , 
46, 1943, 106). 

Pathogenic for guinea pigs and rabbits 

Serologically the organism is stated 
by Castellani to be homogeneous and 


completely different from Shigella mci- 
ampensis and Shigella sonnet. The re!s 
tions to other members of the dysentpri 
group have not been stated 
Optimum temperature 37*C.Grons it 
45.6®C (Stuart et al., Jour. Bact, 
1943, 105). 

Source; Isolated from the stools sal 
intestines of persons suffering from 
dysentery. 

Habitat: A cause of dysentery in aua 

10. Shigella madampensis (Caatelbi) 
Wcldin. (Bacillus madampensit Cas 
tellani, Cent. f. Bakt., I Abt., Orig ,W, 
1912, 262; Bacillus dispar (in part) Aa 
drewes, Lancet, 1, 1918, 560 (see 
ceylonensis and Shtgella sonnei), Isi- 
koidcs madampensis Castellani and CW- 
mers, JMan. Trop. Med., 3rd cd , 1913, 
938; Bacterium dispar Levine, .AW 
Bact., 4, 1920, 15; Eberthella 
Bergey et al., Manual, Ist cd., 1923, 2J3 
(see Shtgella ceylonensis); Weldm, Lw 
Sta. Coll. Jour. Sci , /, 1927, 181a; 
gcUa dispar Bergey et al., Manual, 3ri 
cd., 1930,364; pTOshigelladispaTHorm, 
Stuart and Wheeler, Jour. Bact., P, 
1944, 503 ) 

Noter (Bact. Rev., 6, 1942. 26) 
bines Shigella ceylonensis and 
pensis into a single species « 
names Shigella castellanii ^ 

Strains currently 

jle . 


(Glynn and Starkey, Jour- 
1939,315). „ 

ods: Noa-motile. „in. 

orphology and colony c j/j, 

inguishable from those of S S 
•nleriae. 

elatm not liquefied. 

idole is formed. . 

tmus milk. Acid with coa^ 

:id. but no gas. rol. 

, sucrose, arabinose, ty 
nitol, rhamnose, . jaiicio. 

oloso and dextrin, D" 
in, inositol end adonttol 
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z\ Substances other than monosaccliandes 
arc characteristically fermented slowly. 

((j Ueduces trimothylamine oxide to tn- 
methylamine (U’ood et al , Jour. Bact , 
46, 1013, 106). 

j. Serologically the organism is stated 
by Castellanl to be homogeneous and 
completely dilTercnt from SkigcUa eey- 
lonensis and Shigella tonnei. According 
to Andren ca (he, cit.), Bacillus dtspar 
IS serologically distinct from Shigella 
alkaleseens and Shigella paradysenteriae 
, Fifteen strains (GljTin and Starkej, 
loc cil ) from various sources, labelled 
' Bacillus dispar and conforming to the 
^ above description, proved to l>c sero- 
■’ logically heterogeneous. 

Optimum temperature 37*C. Crons at 
** 45 (Stuart et al , Jour. Pact . 4^- 

1913,103). 

t Source Isolated from human stools 
V and intestines 

A Habitat: Considered by Caslellani to 
lie a cause of colitis and cystitis 

1 

11. Shigella septlcaemlae (Bergcy et 
ll al } Bergcy ctal, (Bacillus sepCicaemtae 
f< anserum exsudalicae Riemor, Cent f 
^ Bakt , I Abt , Orig., J7, 1901,048, Ehtr- 
tkella septieaemiaeBcrgcy et al.. Manual, 
I, 2nd cd , 1925, 250, Bergcy cl al , Manu.al, 
j 3rd cd , 1930, 35S.) I,atinizcd, of aepti* 
,, ceinia. 

Small rods: 0 5 bj' 1 6 to 2.0 microns, 
occurring aingly, in pairs and in thrc.ads 
Motile. Gram-ncgati»o. 

'L Gelatin colonics iSnvill, white, circular 

Gelatin stab: Slight, infundibuliform 
^ liquefaction, becoming complete m sev- 

' oral weeks. 

Agar colonics. Circular, transparent, 
^ smooth, homogeneous, entire. 

^ Agar sl.ant: Soft, grayish-wlutc streak, 

'' slightly viscid, becoming tr.an«p'*”*”t 

Docs not grow on Undo agar 
Broth Slight, uniform turbidity, with 
slight pellicle formation. 

^ latmiia milk; Unchanged 

Potato. N’o growth 

' lUooil serum Yellow ish-w hite streak, 

' the medium becoming brownish and 

slowly liquefied. 


Indole is formed after several days 

Slight acid and no g.ig from glucose. 
Xo acid from hactoso 

Hydrogen sulfide is formed. 

Xot pathogenic for w hite mice, guinea 
pigs, chickens or pigeons. Mildly p.ath- 
cgcnic for ducks 

Aerobic. 

Optimum temperature 37*C. 

Source: Isolated from blood, exudates 
and all of the internal organs of geese. 

Habitat. Cause of a f.atal septicemia in 
joung geese. 

Appendix: The following species are 
also found in tlie literature. Many are 
incompletely described. 

Bacillus roll dysenicrieum Ciecha- 
nowski and Nowak (Cent. f. Bakl., 
I Abt ., Orig., tS, J89S, 4 15.) From a case 
of d>8cntcry. 

Bacillus dyseniertae Migula. (Oacib 
lus of Japanese dysentery, Ogata, Cent, 
f. Bakt . //, 1S92, 2Glj Bacillus dysen- 
Unae Itqurfaeiens Kruse, in FlUgge, Die 
.Mikroerganismen, 3 Aull., t, 1S96, 2S1; 
Bacterium dysentenae liquc/aeicns Clies* 
ter, Ann. Rept. Del. Col. .kgr. Kxp. Sta., 
9, IS97, 102; Migula, Syst. d B-akt., f, 
1900,61I,not Baci/fiiidyjcntCfioe Shign, 
Cent f Bakl , I Abt , S4. 1S9S, SI7; not 
Bacillus dyscnteriae Hiss and Russell, 
Medical New s, S2, 1903, 2S9; not Bacillus 
dysmlcrine Strong, Jour. Amer. Mod 
Assoc ,35, 1900, 493; not Bacillus dy*eif 
teriae Sonne, Smith, Jour, llyg , IS, 
1921, 91 ) From a case of J.spin'-«c 
dysenterj Motile Gram-positive 

Bacillus dysrnicriens Trcvioin iBi- 
rillus dor nysentene, Klebs, Cent f 
Bakt , i, l‘vS7, 2tS, Trevis,xn, I gcneri c 
Ic specie dello Batlrriaree, l‘^^9, Jl; nnl 
Bacillus ilyirnlerifu* RiilTcr and Will- 
more, Brit .Med Jour . f, lo^j, SOi,’.) 
From feces 

ItacUriUTyi />5fr,'/o,//jrn/rri'c'icj Kru«c. 
(Kruse. Deutsche :nr<l Wrhnschr., t7, 
I9f)l, 370, .3'«»; Birhenchia pifu hlyten. 
tenae IWgcv rt r 1., .Mxmnl, Isl rd , 
1023, 19 h) From feces Motile. 

Ilaeltrium tralrfidJ Berg'-r. (Jour. 
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Myg., 44i 1&45, 116-119.) From feces. 
A non-mannitol-fermenting organism of 
the Fiexner group. Wheeler and Stuart 
(Jour. Bact., SI, 1916, 324) regard this as 
an anaerogenic paracolon. 

ShtffcUa albofaciens (Castellani) Hau- 
duroy et al. {Bacillus albofaciens Cas- 
tellani, Meetings of the Ceylon Branch 
of the British Medical Association, 
1905; Hauduroy et al., Diet. d. Bact. 
Path., 1937, 482.) 

Shigella arabinolarda, types A and B, 
Christensen and Gowen. (Jour. Bact., 
47, 1944, 171-176.) From cases of 
dysentery in U. S. Army in Tunisia. 
A lactose-negative, mannitol-negative 

Shigella bienslockti (Schroeter) Bergey 
et al. (Bacillus III, Bienslock, Ztschr. 
f. klin. Med., 8, 18S4 ; Bacillus coprogenes 
parvus Fliiggc, Die Mikroorganlsmen, 
2 Aufl., 1880, 269; Bacillus bienstcekii 
Schroeter, Kryptogamen Flora von 
Schicsien, 5, 1, 18SC, 1G3; Bacillus parvus 
Trevisan, I goneri e lo specie delle Bat- 
teriacee, 1889, 15; not Bacillus parvus 
J^eide. Cent. f. Bakt., 11 Abt.. IS. 1904, 
344; Baclcrtum coprogenes parvus Ches- 
ter, Ann Rept. Del. Col. Agr. Exp. Sta., 
9, 1897, 85; Bacterium bienslockti Ches- 
ter, Man. Dcterm Bact., 1901, 144; 
Bberihella bienslockti Bergey et al., 
Manual, 1st ed., 1923, 227; Bergey et al.. 
Manual, 3rd ed , 1930, SCO.) From feces. 

Shigella douglasi (Castellani and 
Chalmers) Hauduroy et al. {Bacillus 
douglasi Castellani and Chalmers, Man. 
Trop Med., 3rd cd., 1919, 946; Hauduroy 
et al., Diet. d. Bact. Path., 1937, 484.) 

Sktgella etousae Heller and Wilson. 
(Jour. Path, and Bact., 58, 1946, 98.) 
From dysentery outbreak in an army 
camp in England. 

Shigella faecaloides (Castellani) Hau- 
duroy et al {Bacillus faecaloides Cas- 
tellani, 1915; see Castellani and Chal- 
mers, Man. Trop. Med., 3rd ed., 1910, 
94G; Hauduroy et al , Diet. d. Bact. 
Path., 1937, 488.) 

Shigella giumat (Castellani) Hauduroy 
ct nl. {Bacillus giumat Castellani, 
Cent. f. Bakt., I Abt., Orig., SB, 1912, 


264; Wesenbergus giumat Castellani an 
Chalmers, Man. Trop. Med., 3rd ed 
1919, 940; Bacterium giumai Weldin sn 
Levine, Abst. Bact., 7, 1923, 15, Sal 
monella giumai Bergey et al., Manual 
1st ed., 1923, 220; Hauduroy et al 
Diet. d. Bact. Path., 1937, 48S.) 

Shigella lunavensis (Castellani) Hau 
duroy et al. {Bacillus lunavensis Cas 
tellani, Cent. f. Bakt., I Abt., Orig., ffj 
1912, 264; Bacterium lunavensis Weidji 
and Levine, Abst. Bact., 7, 1923, 16, 
Hauduroy et al., Diet, d. Bact. Path, 
1937, 489.) From feces. 

Shigella meladysenlerica var. A, B, C, 
and D (Castellani) Hauduroy ct al, 
{Bacillus meladgsenlerieus var. A, B, C, 
and D, Castellani, I9W; see Castellani 
and Chalmers, Man. Trop. Med., 3fd 
ed., 1919, 046; Dysenteroides mtlai]iten- 
terieus var. A, B, C, and D, Castellani 
and Chalmers, Ann. Inst. Past., H, 1520, 
607; Castellanus Tnetodysenitrieus Cas* 
tellani, 1930; Hauduroy ct al., Diet, d 
Bact. Path., 1937, 489.) From cases ol 
dysentery. 

Shigela negombensis (Castellani) Han* 
duroy ct al. (Bacillus negOTnitssU 
Castellani, Cent. f. Bakt., I Abt.,0rfei 
65, 1912, 262; Hauduroy et ah, Diet 4. 


Bact. Path., 1937, 490.) 

Shigella oxygenes (Ford) Bergey et a . 
( Bacterium oxygenes Ford, Studies tea 
the Royal Victoria Hospital, Montreal, 
1, No. 5, 1903. 47; Eberthella oim‘* 
Bergey et al., Manual, Ist ed., IK » 
ATaniiftl- 3rd ed., 


Rprffpv fit a!.. 


I From feces. _ 

piicalora Bois ' 

iuroliste Canadien, j , 

ti the intestine of a codfish { 

:rias L.>. .. jf,„. 


, 266; Hauduroy ct al., t'"'*''*' 
Path , 1037, 407.) 
igeiin fordo i9iT; 

Castellani jerw 


Castellani and t,na.n.. 

.Med., 3rd ed., 1319, OMl'to®™ 
n Pact, Path,, 1937, 
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FAMILY XI. PAnVOBACTERUCEAE R.'UIX.* 

(Cent. f. Dakt., II Abt., 9S, 1037, 281.) 

Small, motile or non-motile rods Grom-negative. Some will grow on ordinary 
media, but the majority cither require or grow better on media containing body 
fluids or gro\\th-promoting substances. Some invade living tissues. Usually do 
not liquefy gelatin. Xo visible gas formed in the fermention of carbohydrates. 
Infection in some cases may take place by penetration of organisms through mucous 
membranes or skin Parasitic to pathogenic on warm-blooded animals, including 
man. 


Key to Ike Inbes of family Panrobacteriaceae. 

I. Usually grow on ordinary medi.'t 

A. Aerobic to facultative anaerobic. 

1. Show bipolar staining Majority ferment carbobydrates. 

Tribe I. rasteurelleae, p. 515. 

2. Do not show bipolar staining. None ferment corbohydrates. 

Tribe II. Brucelleae, p. SCO. 

B. Anaerobic 

Tribe III. Baetcroideae, p 5G1. 

II. On first isolation dependent on some factor or factors contained In blood or plant 

tissues. Aerobic to anaerobic. 

Tribe IV. Ilemophileae, p. 5S-1. 


TRIDE r. rASTEUBEtiCAE CASTEtLANI AND ClIlLUERS. 

(Mflo. Trop. Med., 3rd cd., 1919, W3 ) 

Small, molilo or non-motllc, ellipsoidal to elongated roils showing bipolar staining. 

Key to the genera of tnbe Pastcurellcae. 

I Milk not coagulated. 

\ Causes hemorrlmgic sepiicrmia, pscudotubcrculosis, tularemia or plague. 

Genus I Patteurella, p. 51G. 

II. Milk coagulated slowly and sometimes digested. 

A. Causes glanders or gl.andcfs.likc infections. 

Genus II. iJaUeomyeei, p. 55]. 

111. Milk unclianged to slightlyaeid 

A. Associated w ith actinomycosis in eattic and in man. 

Genua HI. /ldrno5aci7fuf, p. 550. 


• Itcttscd b 

cnll.alwralion ■ “ 

Prof W. A I „ . ■ . . ■ 

Pf M.srjnrct Pittman, Nstioral Institute of Health. IVashinjton, D. C.; Pfyf. I. K. 
Ilud.lleson, Michigan Sute College', list Lansing. Michigan; and others, December, 
1933. 
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Genus /. Pasteurella Trevisan.* 

(Odopsh Trevisan, Atti della Accad. Fisio-Mcdico.Stalistica, Milano, Scr. 4, J, 1SS5, 
102; Trevisan, ncndiconli Rcalc Instituto Lombardo di Seienre o Lcttere, lsS7, 91; 
Caceobacitlus G.amalcla, Cent. f. Bakt., 4, 1S8S, 107; Eucpslia Enilorlein, Siti’btr! 
Gescll. Nalurt. Freunde, Dcrlin, 1917, 317.) Named for Louis Pasteur, the Fremh 
scientist. 

Small, Gram-negative, ellipsoidal ta elongated rods showing bipolar staining by spe- 
cial methods; aerobic, facultative; may require low oxidation-reduction potential 
on primary isolation; majority ferment carbohydrates but produce only a small 
amount of acid; no or slight lactose fermentation; no gas production; gelatin not 
liquefied; milk not coagulated; parasitic on man, other mammals and birds 

The type species is Pasteurella multocida (Lehmann and Neumann) Rosenbusch 
and Mcrcliant. 


Kej/ to the species of Qenus Pasteurella. 


I. Growth on ordinary media. Growth in milk. 

A. Non-motilc and non-flagellated at 18“ to 2G®C. No change or slight acid m 
milk without coaguiation. 

1. Indole and HiS produced. No growth in bile. Sorbitol fermented Xo 

hemolysis on blood egar. 

1. Pasteurella multocida. 

2. Indole not formed. Hemolysis produced on blood agar. 

2. Pasteurella hemolytica. 

3. Neither indole nor lIjS produced. Growth in bile. Sorbitol not fermented 

No hemolysis. 


3. Pasteurella pestis. 

B. Motile and flagellated at 18® to 26*C. Milk alkaline. Hydrogen suiade pro- 
duced Indole not formed. . - 

4. Pasteurella pseudo/ubereulosis. 

II, No growth on plain agar or in liquid medium without special enrichment ^ 
growth in milk 

5. Pasteurella tularensis. 


1. Pasteurella multocida (Lehmann 
and Neumann) ItosenbUsch and Mcr* 
cliant. (Virus dor Wildscuchc, Iluoppe, 
Berlin khn. Wochnschr., SS, I8S0, 797; 
Bactdrie ovoide, Lignibros, Rccucil de 
M^d. Vdt^r , 75, 189S, 836 (Bull. Soc. 
Centr Mdd. V<f(dr., N. S. 00, 1S9S, 83G); 
Bacillus seplicaemtae kaemorrhagteae 
Sternberg, Man. of Bact., 1893, 408; 
Bacterium seplicaemiae hemorrhagicae 
Lehmann and Neumann, Bakt. Diag , 
2 Aufl., B, 1899, 194; Bacterium multoci' 


m Lehmann and Neumann, ibid., 196, 
ictllus pluriscpticus and Baclenu 
Icidiim Kitt, in Kolle and Wassermanj 
.ndb. d. path. Rlikroorg., 1 1 '' 

13 562 ; Bacillus pleurisepHcui Jor^ ' 
.„;ralIi.ct.,lstcd,190S,2S9;to.'" 
mlarh scplicM Hutyia, 

iBsermann, Handb. d. path J I ’ 

Aufl , S, 1913, 67; Bacillm 
mseplim Hutyra, <m-; 

ifi'M Topley and Wilson, 
ct. and Immun., 1st ed , 7, ' 


* Rearranged by Mrs. Eleanore Heist Clise, New York State sp and 

Geneva, New York, in accordance with the suggestions of Mr * 'P 
Dr. Mark Welsh, Pearl River, New York, November, 1945. 



FA>MILY PARVOBACTERUCEAE 


517 


PasteufeUa pluriseplica Gay ot al.. 
Agents of Disease and Host Hesistance, 
J935, 730; Rosenbusch and Merchant, 
Jour Bact., S7, 1930, 85.) From Latin, 
IviIliDg many. 

The follow ing are regarded as identical 
•fitli the above but are arranged here 
iccording to source 

Pasteurclla bolUngert Trevisan. (Ml- 
croparasiten bei cine ncue Wild- und 
UinderseucJie, Bollinger, Uber cine ncue 
Wild- und Rinderecuclie unsw., Mun- 
chen, 1878; Boeierium hipotare multo- 
cidum Kitt, Sits. Gesell. MorpJiol. u. 
Physiol., hlUnclien, 1, 18S5, 24; Trevisan, 

1 generi c Ic specie dclle Battcriacce, 
ISS9, 21; Baetllus boiucpheva Kruse, 
in Flilgge, Dio Mikroorganismcn, 3 Aufl , 
t, 1S9G, 4215 Baeierium loviacplicua 
Chester, Ann. Rept. Del. Coi. Agr. E\p. 
Sta , 0, 1807, 81; BacUrtum muffocidum 
Lehmann and Neumann, Btikt Dbg., 
3 Aufl., i, 1809, 19G; Ln PastcurclLa bo- 
vine, Lignj^rcs, Itccucil de JM. V<tJr , 
77, 1000, 537; Baallua bipolam tonsep- 
Ileus llutym, In Kollc and ^Ya8scrtnann, 
Handb d jiath. Mikroorg , 2 Aufl , d, 
1013, C7, Paflcurella botiatpitea Holland, 
Jour Bact., 5, 1920, 221; PatltvttUa 
bovium Ilutyra, m Kollc, Kraus und 
Uhlcnhutfi, Ilandb. d. path ^flkroore., 
3 Aufl , 0, 1927-1929, 4S7; PailfurtHa 
ferarum Il.auduroy ct al , Diet, d Bact. 
Path , 1937, 31G.) From domestic cattle 
and deer. 

Paaieurella aticttla (Gam.alcli) Trevi- 
(«!!. (Microl»c du cholera dos poulcs, 
Pttslcuf, Compt. rend Acad Sci., Paris, 
00, 1880, 239, 932 and 1030; Cranulca of 
fowl cholera, S.almon and Th Smith, 
V. S. Dept. Agr. Ann. llcpt., ISW, 43t; 
Mierococeus ebalerat ffallinarum Zopf, 
pie Fjwltpilic, 3 Aufl , I8 Aj, 57; Oclopsta 
(fidfrae ff/illinarum Trc>i<»n, Atll della 
Accad ri«Io Medico Stati«tie3, Milano, 
Ser 4, S, 18^3, 102; BaeiHut thclrrae 
p<ilUnnTum PlOBgc, Die MikmnrRaniFincn, 

2 Aufl , I8V3, 233, BaeUriuPi ebojrrae 
fpttinarum .‘'chroclcr, Krj ptofrimcn 
riom ^•^>n Sfhlr«ien, 3, 1, ISSlt, 155; 
jlQhneichoIemlnctcrien, Kilt, Cent. f. 


Bakt., 1, 1887,305; PaslcvrcUa choUrae 
ffolhnarum Trevisan, Rcndiconti Beale 
Instituto Lombardo di ScicnrC c Lcttcrc, 
1887, 91; Coccofcffci/lus ancii^us Gama- 
Iew,Ccnt. f. Bakt., 4, ISSS, lC7:Trc\i£an, 
1 generi e le specie dcllc Battcrbccc, 
1SS9, 21; Baelerium avieiJum Kitt, ac- 
cording to Chester, Man Dctcrm. Bact , 
1901, 135; Baelerium eholerae Che.^tcr, 
idem; Baetllus aiiseplicua and Baclcrturn 
aiueptieum Kitt, in Kolle and Wasser- 
mann, Ilandb. d. path Mikroorg., 1 
Aufl., f, 1903, 514; not Bacillus aii- 
septieus Chester, he, ciL, 220, Pasieu- 
rtUa oeium ICitt, loe. cil., 5C2; Pasieu- 
retla gallinae Besson, Proctieal Bac- 
teriology, London and New Verk, 1913, 
417 ; PasleUTclla cAo/crflc-^tj//inaruui 
Winslow et al.. Jour. Bact,, S, 1917, CCl ; 
Baaltus eholcrac-palUnarum Holbnd, 
Jour. Bad., S, 1920, 217; Pasteurclla 
ttiiseptica Holbnd, iliJ,, 221.) From 
fom Is. 

Pasteurclla eunicuheida (riOggc) 
Trevisan. (Septicfimicbactcricn, GafT- 
ky, Mit kaiser) CcsundhcUsamtc, /, 
18SI, 9S; Bacillus eunicuheida Flflgpe, 
Die Mikroorganismen, 2 Aufl , 1880, 251 ; 
Trevisan, I generi c lo fpccio dclle Iktt- 
teriacec, 1889, 21; Bacterium scplitfiac- 
miae Schroder, Kryptogamcn Ilnra ^on 
Schlesien.J, 1,1889, 155; Bflc/eriuM cuniV- 
ulicida Chester, Ann itept. Del. Col. 
Agr. Ksp. Sta ,0, 1897, 80; not Bacterium 
eunievlietda Chester, Man. Detrrm 
Bact , 1901,140; Baetllus euniculiseptieus 
Kitt, in Kollc and \Vas«crniatin, Ilandb. 
<1. path. Miktourg , I Aufl., !, 1003, 5fi2; 
/lactcriurfi lepiseplieum I'crr} and Hos- 
kins, Jour. lab and Clin. Med., S, 1920, 
311; Baeilliis bipolarii septieus an<l 
Bacillus Irpiseptieus Ford, Textb. of 
Ikict , 1927, 591 ; PasleureUa lepiieplicit 
Holland, Jour. Bact , S, 1920, 221; /'at- 
leurtlh eunievli SeliQtie, Med. Res 
Council, Sjst. of Hart , tonikn, 4, 19?), 
4C9; /Iflftfri'uei leportteplicum Haiitlii- 
rov cl nl , Diet. d. Ibet. Path , 1937, 
314.) From ml-biif. 

Patlftirtlla suilla Tre\i»in. (Both- 
Uufstabehen, DclTer, .\rb. fcalforl. Ge. 
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Bundheitsamtc, 1, 188G, 51; Hothlauf- 
baciHcn, SciiRtz, ibid., 74; Bncittus of 
swine plague, Salmon, Kept. U. S. Dept. 
Agr., Bur. An. Ind., 188G, 87; Bacillva 
parvus ovalus FlQ^c, Die Mikroorganis- 
men, 2 Aufl., 1886, 273; Trevisan, Rcalo 
Instituto Lombardo d. Sci. e Let. Rend., 
Scr. 2, SO, 1887, 94; Bacterium auicida 
Migula, in Englor and Prnntl, Natfirl. 
Pflanzenfam., 1, la, 1895, 27; Bacillus 
suiscplicus Kruse, in Flbgge, Die Mikro* 
organismen, 3 Aufl., S, 1896, 419; Bac- 
terium suiscplicus Chester, Ann. Rept. 
Del. Col. Agr. Exp. Sla., 9. 1897, 80; U 
PastcurelJa porcine, Ligniilrca, Rccucil 
de Mdd. V«5tdr., 77. 1900, 391 ; Pasleurclla 
suiseplica Holland, Jour. Bact., S, 1920, 
220; Pasteurclla suum Ilutyra, in Kolle, 
Kraus and Uhlenhuth, Knndb. d. path. 
Mikroorg., 3 Aufl., C, 1027-1929, 487.) 
From swine. 

Bacterium bovicida Migula. (Microbo 
del b.arbonc dci bufafi, Orcstc Armanni, 
Atti. d. B. Istit. d’incomgg. allc scienze 
natur. eccnom. e lechnol., 1887; Lctta 
nella tornata Accad , Sept. 10, 1880; 
Cent. f. Bakt., S, 1887, 60; AtU della 
Commissiono per le malattic degJI ant- 
mail, ISt, 1SS7; Migula, Syst. d. Bakt., 
S, 1900, 3GG; Pasleurclla bubalseplica 
Kciser, Man. Vet. Bact,, Ist cd., 1927, 
195; Bacillus bubalsepticus Kciser. 
Bacillus btpolarts bubalisepUcus llaudU' 
roy etaJ , D:ct. d. Bact. Path., 1937,312.) 
From bufTaloes 

Pasleurclla viluliseptica (Kitt) Ford. 
{Bacillus vtluUseplicus ICitt, in Kollo 
and Wassermann, Ilandb. d. path. Mi- 
kroorg., 1 Aufl , S, 1903, 562; Bacterium 
vituliseplicum Lehmann and Neumann, 
Bakt. Diag , 6 Aufl., S, 1912, 282; Ford, 
Textb. of Bact., 1927, 697.) From 
calves. 

Pasleurclla muricida Meyer and Batch- 
elder. (Meyer and Batchelder, Jour. 
Inf. Dis., S9, 1926, 386; Pasleurclla 
nzurisrp/i'cfl Topley and Wilson, Princip.^ 
Bact. and Immun., 1st ed., /, 1931, 482; 
not Pasleurella murisepfica Bergcy et al., 
1st cd., 1923 , 265 {Bacillus murisepticus 
FlQgge, Die Mikroorganismen, 2 Aufl., 


ISS6, ‘250; Erytipelothrix muTiseplica 
Bcrgey et al., Manual, 2nd cd., 1925, 
3S0).) From wild rats. 

Bacillus bipularis der malignen Sfeer- 
Bchtt einchen-Phlcgmasie of HejTnannand 
Kyriasides, Ztschr. f. Hyg., II 4 , 1932, II9 
(Klebsiella caviae Hauduroy et al., Diet, 
d. Bact. Path., 1037, 261) is stated by the 
original authors to be closely related to 
this organism. 

Plasaj and Pribram (Cent. f. Bakt., I 
Abt., Orig., 87, 1921, 1) also present a 
classification of the hemorrhagic septi- 
cemia bacteria. 

Description from Schtitze (Med. Bes. 
Council, Syst. of Bact., London, 4, 1929, 
451) who prepared it from studies of 239 
strains described by 17 authors dtiiing 
the years 100S-I926. 

Short ellipsoidal rods: 03 to 1.25 
microns in length, occurring singly, in 
pairs, rarely in chains. Show bipolar 
staining. Non-motile. Gram-negative. 

Gelatin: No liquefsction. 

Agar : Fine translucent growth. Char- 
acteristic odor. 

Broth: Uniform turbidity. Charae- 
tcrislic odor. 

Milk: No change in reaction. 
coagulation. 

Potato : No visible growth. 

Indole is formed. 

Nitrites arc produced from nitrate • 

Jlydrogon sulfide is produced. 

No hemolysis on blood sgai- 

Acid but no gas from glucose, manniW 
(usually), 

. m hr* 


, ^ awjg" 

,, maltose (usually!, 
inose, adonitol, dc.Ntrin, muhn. % ) 
salicin (usually) or erythnW- 
itimum tempemturo^ 37 C. 
imperatures above 45*C 

:robo to facultative anaerobe^ 

iree serological types ^ 

don the basis of aggutiDatio^^^^ 

tie and Lyon, Amer. Jour. 

•43, 110). 
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Virulent for laboratory animals, espe* 
cially mice and rabbits. 

Distinctive cbaractcrs: Crows on or- 
dinary media. Bile salts inhibit growth. 

Source: From numerous domestic ani- 
mals and fowls, including cat, dog, cattle, 
horse, goat, sheep, pig, rabbit, chicken, 
and from reindeer, buffalo, rat, cte. 

Habitat: The cause of hemorrhagic 
septicemia in birds and mammals. 

2. Pasteurella bemolytlca Nen-somand 
Cross. (Jour. Amcf. \'ct. Med A8Soc.,£t> 
(N.S. SS), 1032, 715.) From M. L, 
hemolytic. 

Bipolar staining. 

Blood agar: Hemolysis. 

Indole not formed, 

Acid from dextrin, fructose, galactose, 
glucose, glycerol (usually), inositol, lac- 
tose (usually), maltose, mannitol, raf- 
Qnosc, sorbitol, sucrose and xylose Ko 
acid from arabinoso, dulcitol, inulin. 
mannose, rhamoosc or salicin. 

Ko cross-agglutination belw'cen Pa$' 
{eurella mtiltoctda and this species 

Aviruicnt for rabbits. 

Source. Twenty etrains j»latcd from 
pneumonia in sheep and cattle. 

Hahitat ; Occurs in pneumonia of sheep 
and cattle. 

3 Pasteurella pestls (Lehmann and 
Neumann) Holland. (Bacillcdc l.ipcstc, 
Versin, Ann. Inst. Post., S, IS91, CCO; 
Pest Bacillus, Aoj-ama, Ztschr. f. Hyg., 
SJ, 1S05, 1&5; VacUrium pesliM Ix^hmann 
and Neumann, Rakt. DIsg , I AtiO., t, 
ISOC, l&l; PacfUua huhonieat 

I\ru«e, in ntlgge, Die Mikroorginismen, 
3 Aufl , S, ls6o, 420j Datttfium prsfis 
bxibonicoe Chester, Ann Bept. Del. 
fill Apr Exp, Sta., P, JS37, 81 ; f?a<a//ui 
Miguh, Sysl. d, Bakt., t, IDOO, 
7t2, r.vc\tlta prs/i» Endcrlein, Sitrber. 
GescI! Naturf. Freundo, Berlin, 1917, 
317. IfoIUn.l, Jour. Bad., S, IWO, 219, 
Ccfco’'aci//u* tcrsi'n* N'c^xu-Lcnwirc, 
Pricis Parasitol. Hum , 5th cd,, 1921, 
20 ) From f^atin petit, pbpuc. 

Itoda: 10 by 2 0 microns, occurring 


singly. Kon-motilc. Polar staining. 
Characteristic bladder, safety-pin and 
ring inxolution forms. GrBm-ncgati\c. 

Cclalto colonics: Flat, gray, with 
granular margin. 

Gelatin stab: Flat surface growth. 
Arborescent growih in stab. Ko lique- 
faction. 

Agar cofonies; GrH)’ish-w bite, translu. 
cent, irridescent, undulate. 

Agar slant: Growth grayish, viscid, 
thin, moist, translucent. Growth slow*, 
favored by the addition of blood or so- 
dium sulGtc. 

Broth: Turbid or clear with flocculi 
in the fluid. Old cultures show- a pellicle 
with streamers into the fluid (stalac- 
tifca). Becomes alkaline more slowly 
than Pasicvrella psetJdotubereulosii. See 
Bessonowa and Lensksja, Cent, f, Bakt , 
I AH., Orig., IIP, J03O. 430. 

IJtmus milk: Shghtly’ acid or un- 
changed. Ko ccagubtion. 

Potato. Scanty, grayish growth. 

Indole not formed. 

Lactose and rhamnose not attacked. 
Variable action on glycerol. 

Kitrites arc produced from nitrates. 

Temperature relations: Optimum 25* 
to 30*C. Minimum 0*C. hlaaimum 43* 
to 45*C. 

Aerobic, facultative. 

Source 'Buboes, blood, pleural effusion, 
spleen and liver of infected rodents and 
man. Sputum in pneumonic plague. 
Infected fleas. 

Habitat: The cau.«ali^e organism of 
plague in run, rats, ground squirrels and 
other rodents. Infectious for niiee, 
guinea pigs and rabbits. Transmitted 
from rat to rat and from rat to man by the 
infected ret flea, 

Kotc: PattfurrNa pes/it and Pat- 
teurrila ptnrfofuUrn^esft are not defi- 
nitely distinguisljblc by rcrologifAj 
mctiyxls (SchGtre, Med Be*. Counril, 
Syst. of Bad., Ixmdon, 4. 1929, 47S, and 
Wu IJcn-tch, in Cliun, DJHircrand Wu, 
“Plague,’* National Quaranline Service, 
Shanghai, I93C). M.-iIsf?.ite grt-en broth 
■lowly dccolorired by Pcaleurtt/a pcj/i'r 
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and Chalmers (Man. Trop. Med., 3rd ed., 
2935, 9-31). The organism described by 
Tritrop clearly n-as not the same as that 
in the culture sent by Binot of the Pas- 
teur Institute to JihcConley and de- 
scribed by him (lac. cil.) as a member of 
the cofiform group. Because of Mac- 
Conkey's studies, the Binot culture hss 
been accepted as determining the nature 
of Bacillus coscoroba in many subsequent 
8tudies,of the coliform group, e. g., Bei^y 
and Deehan, Jour. Med. l^s., 10^ 1908, 
382; Levine, Amer. Jour. Pub. Health, 
7, 1917, 785; Winslow, Kligler and Uoth- 
berg, Jour. Bact., J, 1019, 485; Bergcy 
et al., Manual, Isl ed., 1923, 201; etc. 

Bacillus cuntculicida Mlgula. (Bacil- 
lus der Kaninchonseptikamic, Ebcrth 
and Mandry, Arch. f. path. Anat., ill, 
1890 ; Bacillus ct<njc«li«da mobilts Kruse, 
in FJbgge, Dio Alikroorganismen, 3 
Aufl.,.f, 1S90, 406, Bacterium cunicuUcida 
mobilis Chester, Ann. Kept Dei. Col. 
Agr. Exp. Sta., S, 1S97, 132; Wigula, 
Syst. d, Bakt,, 2, 1900, 757, not Bacillus 
euniculicida Flugge, Die Mikroofganis- 
men, 2 Aufl , 1SS6, 251.) From perito- 
neal exudate of a rabbit. 

Banllus mustelacada Trevisan, (Ba- 
cillus der Frettchenseuche, Ebcrth and 
Schimmclbusch, Fortschr d Wed , S, 
1S88, 295; also see Arch, f path. Anat., 
115, 1889, 282; Trevisan, I gencri c le 
specie delle Battcriarce, 1889, 13; Pas- 
teurdla muslclaecida DeToni and Trevi- 
san, in Saccardo, Syliogc Fungorum, 8, 
18S9, 996; Bacillus mustelae sepltcits 
Kruse, in FlUggc, Die Mikroorganismen, 

3 Aufl.,5, 1896, 405, Bacterium mustelae 
sepbeus Chester, Ann Rept. Del Col 
Agr. Exp. Sta , 0, IS97, I3S; Bacillus 
mustelae Migula, Syst d Bakt., S, 1900, 

V and 750.) From a disease of ferrets 

Bacterium anatis Migula (Bactirics 
du cho!<5ra des canards, Cornil and Tou- 
pet, Compt. rend Acad. Sci. Paris, fOS, 
18SS, 1747; Bacillus cholcrae analim* 
Kruse, in Flugge, Die Mikroorganismen, 

3 Aufl, 8, 1896,417; Migula, Syst. d. 
Bakt., S, 1900, 304.) Regarded as the 
cause of duck cholera and very similar 


to, if not identical n-ith, PasleurelJa 
atfieida. See Rettger and Scoville, Jour. 
InL Dis., £8, 1920, 220. From the blood ' 
and other organs of infected ducks. 

Bacterium cunicult Migula. (Bacillus 
der Brustseuche des Imninchens, Beck, 
Ztachr. f. Hyg., 15, 1893, 3C3; Bacillus 
cunieuli pneumonicus Keusc, in F/flgge, 
Die Aiikroorganismen, 3 Aufl., £, 1896, 
418; Baclertum cunicult pneumonicus 
Chester, Ann. Rept. Del. Col. Agr. Exp. 
Sta., 9, 1897, S4; Al/gula, Syst. d. Bakt., 

8, 1900, 370; Bacterium bcekii Chester, 
Afen. Determ. Bact., 1901, 142 ) Asso- 
ciated with a lung plague of rabbits. 

Bocleniim haemoTrhapicum (Kruse) 
Lehmann and Neumann. (Kolb, Arb. 
kaiserl. Gesundheitsamle, 7, 1892, CO; 
Bacillus hnenK>rrhfl| 7 icus Kruse, in FlQggc* 
Die Mikroorganismen, 3 Aufi., f, 1896, 
424; Lehmann and Neumann, Bakt. 
Diag., 1 Aufi., S, 1896, 194.) From the 
raucous membranes of fever patients. 

Bacterium palumharium Migula. (la 
bact^ric de la maladie des palombes, 
Bechmchc, Ann. Inst. Past., 8, 1894, 
493; Bacillus choleras columbarum Kruse, 
in Fitlgge, Die Mikroorganismen, 3 Aufl , 

8, 1^6, 4l7; Bacterium choleroe celuia- 
barum Chester, Ann. Rept. Del. CoL 
Agr. Etp. Sta.. 9, 1S97, 84; Migula, Syst. 
d. Bakt., 2, 1900, 305; Bacterfum cofuw* 
boTum Chester, Man. Determ. Bad., 
1901, 141.) Associated with an epidemic 
in wild pigeons. 

Bacterium phasianirida Jvlein. 
(Klein, Cent, f. Baht., I Abt., Orig , SI, 
1902, 76; Bacterium pkasianidarum mo- 
bile Enders, Berl. tierarrtl. Wchnsebr., 
No. 23, 1902; abst. in Cent. f. Bskt., f 
Abt., Ref., 34, 1904, 381) From an 
epidemic in pheasants (England). Had' 
ley, ElUna and Caldwell (Rhode Islsna 
Agr. Exp Sta., Bull. 174. 1918, 28) 
that this species (whici» they call B- 
phasianicida) belongs in the group of 
paratj^ihoids (Salmontllo). 

Boclcnum purpurunt Chester. 

alias of purpura-iiaemorrhagfea, Babes, 

Scptiche Froz Kindc&altcrs, Uipf‘S< 
1SS9; Bacillus haemorthapivas etpUCus 
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Kruse, in Flflgge, Die Mlknjorg'inismen, 
3 Aufl., t, 1S90, 42-1; Bacterium haetHor- 
rhagicua septicus Chester, Ann. Rcpt. 
Del. Col. Agr. Exp. Sta , $, 1897, 85; 
Chester, Man. Determ. Bact., 1901, 143.) 
From a cjsc of septicemia in man 

Bacterium lUzonti Migub. (Bacillus 
der haemorrhagischen Infektion, Titzoni 
and Giovannini, in Zciglcr, Ceitrage, 7, 
1S39, 300; Bacillus hatmorrhagicm ic/e* 
nosua Kruse, in FlOgge, Die Mikroor- 
ginismcn, 3 Aufl., I, 1896, 425, Bac- 
terium haemorrhagieus velenosus Chester, 
Ann Rcpt. Del. Col. Agr Exp Sta , 
P, 1S97, 85; Migula, Syst. d Bakt , S, 
1900, 3S0; Bacterium vehtiosum Chester, 
Man. Doterm. Bact., 1901, 144.) From 
the blood of a child having a hemorrhagic 
infection. 

Bacterium ra«efei ^^Igula (Hzioni 
and Giovannini, in Zciglcr, Bcitrigc, 7. 
1889; Bacillus haemorrhagieus ncpAniidi* 
Kruso, in FlOgge, Die Mikroorganismen, 
3 Aufl , X, 1S90, 421; Bacterium haemor- 
rhagicus nephntUis Chester, Ann Rcpt 
Del. Col. Agr. Exp. Su., 6, 1897, 85, 
Migula, Syst. d. Bakt , f, 1900, 3S7, 
Bacterium nephritiJis Cheater, Mon 
Dctcrm. Bact., 1901, 115 ) I»laicd b> 
Vassalo from a case of hcmorrliagic 
nephritis 

raiteurcRa bauj^ardt Comoics 
(Commes, 1919; riuotcd from Neveu- 
Lcm.airc, I’rdcis do Parasiiol. Hum , 5th 
cd , 1921, 21.) Tlie c.ausc of a lium-m 
pistcuroflosis observed by Boufford •< 
Ranwko in 1909. 

Pasteurrlla eaniseplico JIauduroy ctal 
(rastcurclla du chicn, LigniCrcs, Recocil 
de M^d. Wt., 77, 1900, 4C9, Bacterium 
canicirfa I.chinann and Ncuin.ann, Bakt 
Dng , 4 Aufl , i, 1907, 277, Ilauduroy et 
«1 . Did <1. IKct. Path . 1937. 312 ) 
Fmm vU'gs. 

Pasteurella eapnseplica (fjofninclii 
nitd I'accluoni) Ilauduroy etal {Banitus 
pneumoniae enprae NicoMe and Rcfik- 
lloy, .\nn. Inst Fast, lO, l^Hl, 321, 
rnstcurclU du chcsTc, I.igniirx*s, Beeueil 
dc MW. Wt^r , 77, 1900, 536. Baetllus 
eaprueplieuM Lanfranchl and l^cchionl. 


1826; Bacillus bipolaris cepri'srp/i'cus 
Chehk Kolayi and Raif, 1935; Ilauduroy 
et al.. Diet. d. Bact. Path , 1937, 313.) 
From hemorrhagic ecpticemia in goats. 

PasUurella caii'ac Ilauduroy et al. 
(Gat^snd Dilla, Compt. rend. Soc. Biol., 
Paris, 99, I92S, 814; Ilauduroy et tl., 
Diet, d, Bact. Path., 1937,313 ) From a 
guinea pig nith a (ubcrculosia-like 
disease. 

Pasteurella cavisepltea (Sebner) Ilau- 
duroy ct al (Pastcurclh du cobaye, 
Phisalix, Compt. rend. Soc Biol., Paris, 
/, 1898, 761, Bacterium cansepticum 
Schner, Cent. f. B.akt., I Abt , Orig , SS, 
1902, 47; Ilauduroy et al., Diet. d. Bact. 
Path., 1937, 314.) From hcmorrh.'igic 
septicemia in guinea pigs 

Pasteurella desmadillt Pirie (Pub So 
African Inst. Med Res ,4, 1929, 19I ) 

Posfcurclla eguiteplica Kelscr. (Da- 
cillc de la eeptiedmie }i5iRormgir]uc du 
cheval, Ligniircs, Bull. Soc Centr. d 
MW. Vit , JS, 1897, 437nnd 19. JS98, &J9; 
La Pastcurtlla equine, Ligni^rrs, Rceuci] 
dc MW Vdl , 77, 1900, 521 ; Kelser, Man. 
Yet IXnct , Ist cd., 1927, 101; Bsefflus 
egutseplieus Kelscr, ihti , Boctilus pneu- 
tnoniae equi Poels ) Prom horses. 

Pasteurella felts (MiguLa) Ilauduroy 
ct al IBaallus loliTariua seplieus ftlis 
Fwcea, Ann d Instit. d’lgier.e d. Univ. 
di Roma, t. 1S92 and Cent, f B.ikt., II, 
1892, 406, Doetllus felts septieus Kruse, 
in nogge, Die Mikroorganisn’cn, 3 
Aufl , S, 190G, 423; Bactenum ftlis septi- 
cus Chester, Ann. Rcpt. Del CnI. Agr. 
Kxp Sis , 9 , 1897, SI , Pnxtcuitl'a du 
ch.at, I.igm^rcs, Rccucil dc MW. Yfl., 77, 
1900, 493, Baelertum felts MiguLn, Syst. 
d Bjkt , t, 19CO, 375, Ilauduroy el al , 
Diet d Bact Ibth , 1937, 31C ) Fnim 
the sputum of a rat 

Pasteurella mastidis (Mipssner. and 
Sehoop) Ilauduroy cl al (StilKhcnlnk- 
terium, Pxmmann and I'rrrse, Dcul. 
tier&rtll IVchnschr , l5, l^W, 1C5, 
RipoLtr organism of tlrts PasteurclLi 
group, Ix-jrlion, Vet Jour., 5J, 192^, 
2"9, Baelertum maslitidis Mi/**»ner and 
Schonp, Deul. litrirtll. ^Vchc»chr., to. 
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1932, 69; Pasteurella, Marsh, Jour. 
Amor. Vet. Med. Assoc., 81 (NS. 54), 
1932, 376 ; Baclerium ovinxon Hiiupt, 
Cent, f. Baht., I Abt., Orig., 1£5, 1932, 
305; Hauduroy ot al., Diet. d. Bact. 
Path., 1937, 316.) The cause of infec- 
tious mastitis of ewes. 

Pasteurella neerophora Hauduroy et al. 
(Bacillc de la necrose infccticuse des 
Canaria, Cornell, The Vet. Record, 84, 
192S, 350; Hauduroy ct al., Diet. d. Bact. 
Path., 1937, 318.) From domestic 

canaries. 

Pasteurella oviseptica Hauduroy ct 
al {Galticr, Jour. d. nuJd. v^t. et d. 
zoot., 1889-1890, 58, 113 and 481; Ia 
P asteurella ovine, Lignieres, Rccueil 
de M^d. V^tdr., 77, 1900, 529; Bacillus 
bipolaris ovisepticus Hutyra, in IColle 
and Wassermann, Hand. d. path. Mikro* 


org., 2 Aufl., e, 1913, 07 ; Hauduroy et al., 
Diet. d. Bact. Path., 1937, 319.) From 
sheep. 

Pasteurella pericarditis Hauduroy et 
al. (Bacterium cavarum pericarditis 
Roth, Acta Pathol, et Microb. Scand., 
It, 1934, 335; Hauduroy et al., Did. 
d. Bact. Path., 1937, 319.) From guinea 
pigs. 

Pasteurella strashurgensis Hauduroy 
et al. (Coccobacille de Strasbouig, 
Debre, Compt. rend. Soc. Biol., Paris, 
82, 1919, 224; Hauduroy et al.. Diet, 
d. Bact. Path., 1937, 323.) From a case 
of purulent pleurisy. 

Pfeifferella anaiipestifer Hendrickson 
and Hilbert. (Hendrickson and Hilbert, 
The Cornell Veterinarian, 22, 1932, 239; 
Hemophilus anatipestifer Hauduroy et 
al., Diet. d. Bact. Path., 1937, 247.) 
From a septicemic disease of ducks. 


Oenus 12. Malleomyces pTihram,* 

(Cladascus Endcriein (In part), Sitzber. Gesell. Naturf. Freunde, Berlin, 1917,316, 
Pfeifferella Buchanan, Jour. Bact., S, 1918, 64; Pribram, Klassification der Sebizo* 
myceten, Leipzig, 1933, 11 and 93; Loefflerelta Gay et a]., Agents of Disease and Host 
Resistance, Indianapolis, 1035,782.) From lAtintncHeus.glandcrs and niyces, fungus. 

Because Pfeifferella naa proposed inadvertently (Buchanan, Gen. Syst. Bact., 1925, 
420; and because of a general feeling that it ia inappropriate, MaUeomi/ces Pribram is 
used as the earliest suitable name for this genus. The indefinite description of an 
organism (Malleomyces equestris) by Hallier (Ztschr. f. Parasitenkunde, 1870, 119) 
as the cause of glanders has not previously caused confusion and need not do so in the 
future. 

Short rods, with rounded ends, sometimes forming threads and showing a tendency 
ton-ard branching, ftlotile or non-motUe. Gram-negative. Tendency to bipolar 
staining. Milk slowly coagulated. Gelatin may bo liquefied. Specialized for para- 
sitic life. Grow well on blood serum and other body fluid media. 

The type species is Malleomyces mallei (Flilggo) Pribram. 


Key to the species of genus Malleomyces. _ 

I. Carbohydrates not femietiled. Honey-liko coloniDS on potato. Glycerol afsir 
colonies slimy or tenacious, translucent. Non-motile. ^ 

1. Malleomyces mallet. 

II. Carbohydrates fennented. Profuse, creamy growth on potato. Glycerol agar 

colonies iridescent, becoming corrugated Motile. 

2. Malleomyces pseudomallet. 


• Revised by Prof. Robert S. Breed, Near Vork Stale Station, Geneva, 

New York, December, 1938; further reviston, December, 1945. 
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1. Malleomyces mallei (Zopf) Ih-i- 
brnm. (Rotzpilz, Loffier and ScbQU, 
Deutsche med. Wchnachr., No. 52, ISS2; 
Bacillus mallei Zopf, Die SpaUpiJze, 
3 Aufl , 18S5, S9; Hotzbacillus, Loffler, 
Arb. kaiscrl. Gesundheitsamte, }, 1885, 
232; Bacterium mallet Migula, in Doglcr 
and PrantJ, Die naturl rflanrcnfam , 
J, la, 1595, 21; Corynehacteruim mollei 
Ixhmann and Neumann, Bakt Diag , 
3 Aufl., S, 1S99, 3G6; il/{/co5oc/cnum mal~ 
lei Chester, hfan. IJeterm Bact , 190J, 
353 ; ClaSaseus mallei Endcrlem, Sitzbcr 
Goscll. Naturf. Freunde Berlin, 1017, 
395, Pfeifferella mallei Buchanan, Jour 
Bact., 5, 1918, 51; Selerolhrix mallet 
Vuillemin, Encyclop^die M 3 'colog , Pans, 
S, Champignons Parasites, 103i, 135, 
Jlriieella mallei Pacheco, itevjstn <b 
gociedado pnulista dc Mediciaa vcteri- 
naria, S, 1933, 1; Actinofeacdfus malUt 
Thompson, Jour. Bad , SS, 1033, 236. 
also Jour. Bad., Si, 1933, -11, Pribram, 
Klissificatlon <ler Scluromycetcn Ixup- 
*ig and Vienna, 1033, 93; Loe^erella 
mallet Gay ct al., Agents of Dise-osc and 
Host Besistance, Indiinapolis, 1035, 
752.) From Latin ntoi/rus, glanders, a 
disease of horses. 

Bacillus ozenae Trevisan (f^irr Scr . 
lS5t, n 222) 19 identical Mlh this species 
according to Trcvisan (1 gencri e le speeii* 
dclle Batlcrtacce, 15S9. 13) 

Description lirgely from Kclser, M«n 
\'ct. Bact., 2nd cd., 1933, 325 

Slender rods : 0 J to 1 0 b> 2 0 to 6 0 
microns, nilh rounded ends, usaiHj 
occurring singly, in pairs and in groups, 
but may grow into fihmenls. Hmnch- 
ing involution forma on glycerol agar 
.Shon irregular staining liipoLar stain- 
ing common. Xon-molile Gram nega- 
tive 

Gelatin* P<iof growth. L'saall) »» 
jH]ucfaetion. Maj l>e slonly Iicjueficd 
(Jorilan. General B-ael , Ulh cd . 1935, 
tOl). 

Agar Colonics. Moist, gra)i»hwliHe 
Lv>cr, Iraialucent, ropy, ♦•ith regular 
Isirders. Later become jellonMh or 
ytllowish-brown. 


Agar sLinta: Glistening, moist, ropy, 
grayish-white growth. 

Lo/Ber’a serum: Good growth. Moist, 
viscid, yellowish colonies develop after 
36 to dS hours. 

Broth. Turbid, sometimes with thin 
pcllielc. Slimy or ropy sediment. 

Litmus milk: Coagulation usually 
occurs after a week with some acid pro- 
duction. Litmus may or may not be 
reduced. 

Potato. After 36 to dS hours, pale 
>cllon', honc 3 --drop-likc colonics. Later 
becoming darker, reddish-s'cllow or choc- 
olate color. The medium sometimes has 
a faint greenish tinge around the growth. 

Indole not formed. 

Nitrites not produced from nitrates 

Chrbohydrafes usually not fermented 
Some strains proiluee sm-il! amounts of 
acid from pluco.^c. 

Optimum temiicraturo 37*C No 
gmn th l»c)ow 20*C or above 

\erobic. laculUMivo anaerobic. 

Common name Glanders bacillus. 

Distinctiv'o cliaractcrs Culture mcdi.'i 
of slightly ncid rtaclion best suited for 
growth, addition of glycerol favors 
growth , honey -like grow th on powio. 

{Source Jsolalcd by LCfller and SchOt* 
from the jiver and spleen of a horse. 
I.eaions in antm.als and man. 

ILalutat The cause of glanders, nffert- 
ing liorwi, raan. sheep and gnats. Trans- 
iDisvilde to dog«, cats, rabbits and guinea 
pigs 

2 Molleomyccs pscudomallel (Wbil- 
more) Breed. (Bocilbis p^tudomnUd 
Whitmore. Jour Ilyg , IS, 191.3, 1 , Baetl- 
tut ifAirmcei Stanton and Flctehcr, 
Tnina lib Cimg Far Iji»t fissn. Trnp. 
.Afcd , f, 1921, 19C, also Jour, llyg., SS, 
193.3, 317, J‘/eiJlfrtUa pseudartallei Ford, 


Vuillemm, Lncyclopifdie .Mycolog., t, 
OiaropigfVJns I'ara^ites, 1931, 13C; Ae- 
linobaetUut ptfV'lartalUi Tliomp«>n, 
Jour- Kart ,K, lP-33,226;al»> Jour. Bact., 
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Aerobic, facultative. 

Distinctive character: Manner of 
growth in liquid gelatin. 

Source : Found in lesions of ncUnomy- 
cosis. 

Habitat. Presumably in actinomycotic 
lesions 

3. Actlnobacillus sctlnoldes (Smith) 
Topley and Wlson. (BociHws aetinotJea 
Th. Smith, Jour. E\'p. Med., £S, 1918, 
333; Ac/fnomyccs acti'noidea Hergcy etal.. 
Manual, 1st cd., 1923, 31C; Topley and 
Wilson, Pfincip. of Ilact. and Immun., 
1st ed , /, 1931, 25G.) From Greek, ray- 
likc. 

Slender rods in tissues. In cultures 
niay be bacillary or coccoiil in form. 
Grows only under increased CO» tension 
(so*caIIcd microaoropliilic). Docs not 
grow on ordinary agar or broth, except 
occasionally when transferred from more 
fn\*orahIc media. Most characteristic 
growth on coagulated blood serum. 

Gelatin: Ko grow'ih. 

Agar colonies • Very minute, pale, straw 
color. 


Agar slant : Best grow th seen in water 
of condensation. Serial transfers on 
this medium generally fail. 

Broth; No growth. 

Litmus milk; No grow’th. 

Potato; No growth. 

Coagulated blood scrum (cow) : Grow tli 
appears first in the condensation water. 
Appear as granules, consisting of cap- 
sular material in which bacillary forms 
are embedded. Surface mulberri'-hkc 
because of club-like e.xtensions of capsu- 
lar material. In stained preparations, 
the capsulir material appears amorphous 

Optimum temperature 37®C. 

Microaerophilic. 

Not pathogenic for laboratory animals, 
c.xcept possibly the w'hitc rat in which a 
spontaneous chronic pneumonia occurs 
caused by an organism indistinguishable 
from this one. Experiments with rats 
by artificial ioocuLation have not been 
reported. 

Source: From lungs of calves suffering 
from chronic pneumonia. 

Habitat: Has not been recognised in 
nature cxwpt in pathological processes 
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* APPENDIX TO TRIBE PASTEUIlELLEAE. 
hile the authors who describe the folIonipR new genus with its single species do 
not indicate its general relationships, it would appear to be as closely related to the 
species placed in Partobaetertaceae as to those in anj- other family. It is therefore 
placed in this appendix pending a clanficatioD of the situation. 

(icnus A. Donovania Anderson, De Monbrextn and Goodpasture. 

(Jour. Exp. Med., 8t, 10-J5, 25.) Named for C. Donovan who first described the 
type species. 

Pleomorphic non*motito rods, exhibiting single or bipolar condensations of 
cliromatin. Occur singly and in clusters May be cnpsulatcd or non-capsul.alcd. 
Gram-negative. Growth outside human body occurs only in the yolk, yolk sac or 
amniotic fluid of developing chick embryo or in a medium containing embryonic yolk. 
Pathogenic for man causing granulomatous lesions, particularly in the inguinal region. 

The type species is Danoiamts {frantdomalta Anderson, Dc Monbretin and Good* 
pasture. 

1 Donovanla granulomatls Anderson 
ct al. (Epithelial cell parasites, Dono- 
van, Indian Med. Gas, iO, 1905, 414; 

Donovan bodies, Dienst, Grcenbbtt and 
Sanderson, Jour. Inf. Dis , €i, 193$, 112, 

Donotxin organism, Anderson, Seicncc, 
fl7, 1913, ECO; Anderson, Do Moobroun 
and Goodpasture, Jour Exp ^fcd., Si, 

1915, 25.) Feom Sf. L granuloma, of 
granuloma. 

Pleomorphic rods 1 to 2 microns in 
length, with rounded ends, occurring 
pingly and in dusters. IntreccIIubr 
forms tisU-ally capsulatcii. Non-motilc 
Gmni-negative. 

No growth on ordirnirj culture medw. 

Chick embrjo. Grows readily in >olk. 


• Prepared by Dr Orren I) Chapman. 5yr.scu«e Medic.x! Collcgr, f'>r.xcii«r. Npir 
^ ork, March, 1910 


yolk fsae and feebly in amniotic fluid of 
dovekping chick embryo 

Embryonic yolk medium’ Growth 
occurs 

Distinctixe diameters: GipsuLntcd 
forms readily demonstrated by means of 
Wright’s slain as blue IxieilLiry* bodies 
surrounded by wcibdefined den«e pink* 
ish capsules Non-capsuhted forms 
x-ansblc in morphology. Cliarictcristic 
safety-pin forms may be ilemonstmicd 

Not patbcgenic for the common ex|ieri* 
mental animals. 

Source Granulomatous lesions of man. 

Habitat’ Human lesions. The cause 
of granuloma inguin.slc. 
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TBIBB n. BRUCELLEAE BEHCET, BREED AND MDRRAT. 

(Preprint, Maoual, 5th cd., October, 193$, vi.) 

Small, motile or Don-motUe rods or ooeeoids trhicb grow on special media. There 
is a single genus Brucella. 

Genua I. Brucella Mcyar and Shato,* 

(Jour. Inf. Dis., 57, 1020, 173.) Named for Sir David Bruce, irho first recognised 
the organism causing undulant fever. 

Short rods with many coccoid cells, 0.6 by 0.5 to 2,0 microns ; non-motile ; capsulated ; 
Gram-negative; gelatin not liquefied; neither acid nor gas .from carbohydrates; urea 
ulilijcd; parasitic, invading all animal tissues, producing infection of the genital 
organa, the mammary gland, the respiratory and intestinal tracts; patbogoafe for 
various species of domestic animals and man. 

The type species is Brucella tnclt'iensis (Hughes) Mei'er and Shaw. 

Key lo Ike species aj genus BruceJU. 

I. Non-motile. 

A. Grow in special media containing basic fuchsia. 

1. Grows in media containing thiooin, 

1. Brucella melilcnsis. 

2. Docs not grow in media containing thionin. 

2. Briiccllo ohorlus. 

B. Does not grow in media containing basic fuebs'm. 

2. Grows in media containing thionin. 

3. Brucella auis. 

n. Motiio. 

4. Brucella f>ft>nchisep(tcc. 


DiffeTential cbaTactcrs of the three closely related species of genus Srueella. 
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• All utilize glucose in shake cultures. 


Bn.cena meWenris (TO 

Mryer oni Shaw. (Bnite, Pra'UlrooCT, .. j ^ February 1, 1802, 325; 

December, 1942. 
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Past., 7, April, 1S03, 2S9; Ilughes, La 
niforma Med., S, Aug or Sept , 1893, 
780 and Ann. Inst. Past., 7, Aug , 1S93, 
630, BacicriummeZi^cnse Saisawa, Ztschr 
f. Hyg , 70, 1012, 181 ; Meyer and Shaw, 
Jour Inf. D\s , £7, 1920, 173, BaexUvs 
mcliteniis Holland, Jour Pact., 6, 1920, 
219; Akaligenes mclitensia Pergey etal., 
Maninl, Ist cd , 1923, 235, Brveella mth- 
iensts var. melilensta Ewns, U S. Public 
Health Reports, S3, 1923, 1947 ) Prom 
Latin, of Malta. 

Short ellipsoidal rods . 0 3 to 0 4 micron 
in length, occurring ainglj- and in pairs, 
rarely in short cliains Non-motile 
Non-acid-fast. Gram-negntno 
Gclaiin colonies. clear, entire. 

Gelatin stab. Sion growth No Iiquc- 
faction. 

Agar colonics* Small, circular, comet, 
amorphous, smooth, glistening, entire, 
blwish'grcen, grajish if R t>pc 
Agar slant; Growth slow , moist, hone>- 
like, entire. After a week, the ognr is 
turned hrownish and crystals may ap 
pear 

Drotli After lOdijs, moderate turbid- 
ity and gmyi«h sediment Reaction al- 
kaline, pH 8 0 nr higher. 

Litmus milk* Unclunnged at 21 hours 
I,atcr Iwromes alk-nline 
Potato Sc.ant gmwth, gniyi‘‘h l>ceot» 
ing brownish. 

Indiile not formed. 

Nitrates reduced, often with complete 
di<appcamnce of nitrite {Zidiell arul 
Meyer. Jour Inf Dis . 61. l''.32. 
lleeau'c ef the biter fact, reports in the 
literature are apjnrcntlj eiintnuhriors 
\nmioiii.'v proiliierd from urea 
(Imwlh enlwnreil on licef liver or 
tr> ptn-e agar of pi! 6 S 

Noil her and nor pas from e.arUdijdmle 
Miedn 

0|itiniiiiii renclion pi! 7 t 
Optimum temperature 3TH‘ Nw 
grow tb at C* or at 45*(‘ Killeil at 
\mhic 

fh«tineti\e rluiraclers lleijuirr* f"» 
iiirrm»ed TO, trn*M.Ti 


Source: isobfed bj* Bruce (1SS7, he. 
eft ) from the spleen in fat.il cases of 
Malta fever. 

Habitat: Chief host the milch goat. 
The cause of undubnt fever (brucellosis) 
in man and abortion m goats. May in- 
fect cows and hogs and be excreted in 
their milk Infcrtioiii for all domestic 
animals 

2. Brucella abortus (Schmidt and 
Weis) Meyer and Shaw. (Bacillus of 
abortion, Ibng, Ztschr. f. Tliicrmed., I, 
1897, 241; Jlaefcrium aborlua Schmidt 
and Weis, Ibktcnernc, 1901, 2C6; Bae- 
tenum ahorltvuri Chester, M.in. Determ. 
Bact , 1901, J2J , CoTynthneUnum ohortua 
cii<fe»iic» Preisr, Cent f. B.ikt., I Abt , 
Ong , SS, 1902, 191; JJaetUua alorlus 
Evans, Jour W.ish Acad Sci., B, 1915, 
122, Mejer and Shaw, Jour. Inf. Dis , 
£7, 1920, 173, Aleahffcnct elorlut Rcrgcy 
etal .Manail, 1st ed , 1923,231; IJruetUa 
mtlilentia var aUirtua Evans, Publie 
Health Reiwts, 58, 1923, 1917 ) Prom 
I^tin o^ertus, an unlimcl> hirth. 

The morpholivgical and cultural cliarae- 
ters arc fimibr to tho‘c of UrvetUn 
vifliitnata with the following exceptions: 
Ileriuires 10 i>er rent C0i for Isohtion, 
liceomes nemhic after several transfers; 
the browning of the medium in agar shut 
culMire is le«^ marked, S cullurev can l<e 
•hflercntialed from llrucrlla Tnffi(rn»n, 
!>ul not from llrurrUn aina, by the ng- 
glulimn nlxorption te«l 

Source* Emm the grmlal organi and 
mill ef infected rattle and fn-in Mood in 
liunun ease^ cf iinduLinl fever 

ilnliilat. Chief hert the milch cow. 
Tlic cati*c*of infect mus aUirtion in cattle 
1 he ran c effects are produced in ni.irc», 
rheep. rabbits ntnl guinea and all 

flome'ltc amm.ils cxrtpt bog« ('nuris 
undiilani fevir (brun Ibi<i«) in nim 

3 Bmcclla suls nudino-»>n (Organ 
l«in trK*nd.bng tlacillm .\nonv • 

mou», V. H 1), \. ,\tin Rept Src) 
Dept , Rept of Chirf Bur tninwl Ind , 
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19Z4, 86 (30); authorship established by 
Traum in North' ^Unor. Vet , /, No. 2, 
1920; described as Bacillus abortus by 
Good and Smith, Jour. Bact., J, 1916, 
415; Huddleson, Undulant Fever Sym* 
posium, Amer. Pub. Health Assoc., 
(Oct., 1928) 1929, 24; also Mich. Agr. 
E.xp. Sta. Tech. Bull. 100, 1929, 12; 
Brucella melUensis var. auis Hardy, 
Jordan, Borts and Hardy, Public Health 
Reports, 45» 1930, 2433; Bacillus abortus 
suis Meyer, Amcr. Jour. Pub. Health, 
St, 1931, 503.) From Latin, of snine. 

The morphological and cultural cliarac- 
ters are similar to those of Brucella 
meltlensis. 

S cultures of Brucella suis can be dif. 
ferentiated from S cultures of Brucella 
mcliiensis, but not from S cultures of 
Brucella abortus, by the agglutinin 
absorption test. 

Source; From ufioogeoital and many 
other organs of siuno. 

Habitat: Chief host the bog. Causes 
abortion in sndne and undubnt fever 
(brucellosis) in man. Also infectious 
for horses, dogs, cows, monkeys and 
laboratory animals. 

The differentiation of the above species 
of Brucella by the bactenostatjc action 
of dyes depends upon the medium used 
When tryptose agar (Difeo) js used, 
basic fuchsin and ihionm should be used 
in a final dilution of 1:100,000 

There are several forms of the R and 
mucoid phases of Brucella app (Iluddle- 
son, Amer. Jour. Vet Res , 7, 1916, 5) 
The true R type differs from the S type 
in its lack of pathogenicity, its antigenic 
properties, ita suaccptibiiity to aggluti' 
nation by exposure of suspensions to 
heat and to basic dyes in concentration 
of 1 :2000, and colonial appearance. The 
mucoid phases differ antigenically, mor- 
phologically and culturally Colonics 
on agar are spherical or fiat, regular in 
contour, grayish to mucoid in appear- 
ance. Suspensions are not agglutinated 
by heat or dyes, or aln-ays by special 


agglutinating serums. There is no 
change in their growth characteristics 
on media containing either basic fuchsin 
or thionin. 

4. Brucella bronchiseptica (Ferry) 
Toplcy and Wilson. (Ferry, Amer, Vet. 
Rev., 57, 1010, 499; also see McGonan, 
Jour. Path., /.J, 1911, 372; Bacillus bran- 
chtcams Ferry, Jour. Inf. Dis., 8, 1911, 
402; Bacillus bronchiseplicus Ferry, 
Amer. Vet. Rev., 41 , 1012, 70; Bacterium 
hronchisepticus Evans, Jour, Inf. Dis., 
18, 1016, 578; Bacterium broncliicanis 
Holland, Jour. Bact., S, 1920, 221; Atcali- 
genes bronchiseplicus Bergey et al.. 
Manual, Ist ed , 1923, 234; Toplcy and 
Wilson, Princip. Bact. and Immun., 
Ist cd., i, 1931, 503.) Latinized, disease 
of the bronchial tubes. 

Evans (he. cU., 693) regards Baeterium 
bronchiseplicus as related to Bacterium 
abortus morphologically, culturally, bio* 
chemically and Eerologicslly. 

Short slender rods : 0.4 to 0 5 by 2 0 
nucrons. usually occurring singly, some- 
times in pairs and chains. Motile xsilh 
4 to C pcritrichous flagella (Topley and 
W'llson). Cram-negative. 

Gelatin colonies: Similar to those on 
a^r. 

Gelatin stab: Slow filiform growth. 
No liquefaction. 

Agar colonies; Small, opaque, white, 
slightly raised, porcellaneous, entire. 

Agar slant ; Growth moderate but more 
luxuriant than in Brucella meUlensis, 
filiform, slightly raised, smooth, opales- 

r pellicle 
idor de- 
velops. 

Utmus milk: Alkaline. No coagula- 

^Totato- Growth fairly abundant, 
brownish, glistening, moist, sticky. Me- 
dium is darkened. 

Indole not formed. 

Nitrites often produced from nitrates 
(Topley and Wilson). 


P-AMILY PARVODACTEW^CEAK 


No acid or gns from glucose, sucrose, 
lactose, mattosc or manmtol. 

No 11:8 produced fTopJey and Wilson) 
Catalase positive (Topley and Wilson) 
Ammonia formed from urea and as- 
paragine. 

Optimum Icmporature 37®C Killed 
in twenty minutes at 65®C 
Aerobic, facu}tati%c 
Source: From dogs affected with dis- 
temper 

Habitat- Causes acute, often fatal, 
pneumonia in dogs genorali.v aa a second 
ary mender in distemper AUo patho- 
genic for eats, rabbits, guinea psga, fer- 
rets, white lata and tnonkeya Fonw 
times occurs in man 

Appendix: The following arc recorded 
in the literature discussing this genus 
Crvccffo eionji Pacheco (Rovista da 
Socied-sde PauhaLa de ^^cd Vet s 
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1933, 9) IS a name applied to a group of 
thirteen cultures referred to by Evans 
(Jour. Inf. Dis., £S, 191S, 3ot) .ss aborlus- 
iik« boetcria although she definitely in- 
dicates t}«t these cultures do not agree 
«ith each other in their biochemi«tl 
characteristics (/nc. eit.. Table 4, p.3&I}, 
The binomials Hrueella parnmefiVenais, 
Brucella paraabortu$ and ifrureffa pam- 
jMia have been used for in-agglutiaable 
strama of these three species v,hich arc, 
according to Topley and WiLson (Princip. 
Pact flod Immun , 2nd "ed., 1930, C32), 
now known to be merely rough variants, 
not deserving to be eo named 
iJiCTOCoreus parameUieni{» Negrd and 
Raymond (Compt. rend, foe, Iliob, 
Pans. It, 19)2, 79) and 1(*2.> 
UtcrococcHt prrriif jmrhffnsu SiTgCTit 
nrt«l Zimmitt.lOD^ lAact reference not 
Ko.i-in 
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WANITAL of DETERMINATIVJJ RACTERIOLOGV 


TRIBE m. BACTEBOIDEAE TRIB. NOV. 


Motile or tion-motile rods without endospores. May 
culture media. Obligate anaerobes. Giam-ne^tive. 


or may not require enriched 


Key to the genera of tribe Bacteroldeae. 


I. Cells with rounded ends. 

II. Cells with pointed ends. 

Genus I. Bacteroldes 


Genus 1. Bacteroides, p. 504. 
Genus II. Fusobacterium, p. 5S1. 
(7a$ten<ZRt and Chalmers.* 


(Man. Trop. Med., 3rd cd,, 5919. 959.) 

Characters as for the tribe. From Greek, like & rod. 

The typo species is Bacteroides fragilts (VeillonandZuber) Castellaniand ChaJm^rr. 

Note: The de.5criptioosltavc been taken largely Iroin Weinberg etal (Les Microbes 
AiunSrobica, Paris, 1937, 65S)} PAfvot (Ann. Inst. Psst., SO, 103S, 2S5); Hauduroy, 
Ehringcr, Urbain, Guillot and Magrou (Diet. Bact. Path , Pan's, 1937, 51); and Eg- 
gortb and Gagnon {Jour, Pact., SS, 2953, 3S0). Because cultures of many of these 
organisms have not been subjected to critical study with identical tests and media, 
it is difficult to know how many should be considered as distinct species, and the 
present arrangement must be considered as tentative The key, of necessity, has 
been drawn up from recorded characters which appeared useful far tlio purpose and 
those on further study may prove to be inadequate. 


Keij (e the species of genus Bacteroides. 

I. Not requiring enriched media. 

A Gas formed from proteins. 

I. Hydrogen sulfide not produced- 
a Non-motilc. 

1. Bacteroides /rogrlts. 

aa Motile . 

2. Bacteroides serpens. 

2 Hydrogen sulfide produced- 
a Indole not formed 

b. Very pleomorphic. 

$. Bacteroides funduliformis. 
bb. Not markedly pleomorphic. 

4. Bacteroides siccus. 


aa Indole formed. 

b. Gelatin liquefied. 


5. Bocleroides coagulans 


ber, 1946. 
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MANUAL OF DETERStlNATIVB BACTEmOLOQT 


1. Bacteroldes fragiUs (Veillon.and 
Zubcr) CftstcILmi and Chalmers. 
(Bacillus fragilis Vcillon and Zubcr» 
Arch. M6d. Exp. ct Anat. Path., ]0, 
JSOS, S70; Castcllani and Cfta/mers, 
Man. Trop. ^rc(^., 3rd cd., 1919, 939; 
Fusijormis Jragilh TopJey and Wilson, 
Pn'ncip. Pact, and Immun., 1st cd., 1, 
1931, 302; ItislcUa Jragtlis Prdvot, Ann. 
Inst. Past., 60, 193S, 290.) . Prom UUn 
fragilis, fragile. 

Ifocfs with rounded ends, staining more 
deeply at the poles, occurring singly 
and in pairs. A'on -motile. Gram- 
negative. 

Gelatin : Ko liquefaction; small amount 
of gas. 

Agar colonics: Sm.all, .gray, irregular. 
Broth; Turbid. 

Indole not formed. 

Hydrogen sul/lde not formed, 
litmus mdk: Ko coagulation. Slight 
amount of gas. 

Nitriles not produced from nitrates. 
Acid from fructose, maltose, sucrose, 
gatictoso, glucose and arabinoso. Some 
strains produce acid from Lactose (Wein- 
bcjg ct al , Lcs Microbes Ana^robics, 
1937, 720). 

Anaerobic. 

Optimum tcmpcraluro 37*C. 
Pathogenicity; Some strains produce 
fiubcutancousabseesses m rabbits, guinea 
pigs or mice. 

Source and h.abUat . From acute appen- 
dicitis, pulmonary gangrene, abscesses 
of the urinary tract, and septicaemias in 
man. 

2. Bacteroldes serpens (Veillon and 
Zubcr) Hauduroy et al. (BociHus serpens 
Veillon and Zubcr, Arch. M6d. Eap. ct 
Anat. Path., W, 189S, 870; Daciiltis 
radttformis Hist and Guillemot, Arch. 
M^d. Exp. et Anat. Path., 19W; Haudu- 
royetal., Diet, d Bact Path., 1937, 74; 
Zubertlla serpens Prilvot, Aon. Inst. 
P&st., 60, 193S, 293.) From Eatm ser- 
pens, creeping. 

Rods; Thick, with rounded ends, oc- 


^ curring singly, in pairs, or in short chains. 
Motile. Gram-negative. 

Gelatin: Slow liquefaction, with gas. 
Agar colonies; Punctiform. 

Deep agar colonies: Small colonies in 
4S hours, ray-like growth later. Gas 
produced. 

Broth: Turbid, then floccuicnt growth; 
some gas with foul odor. 

Hydrogen sulfide not formed 
Litmus milk; Acidified and coaguhfcd 
in six days, with no digestion. 

Acid from fructose, galactose, maltose 
and hetose. 

Coagulated egg white and serum not 
liquefied. 

Anaerobic. 

Optimum temperature 37‘C. 
Experimental pathogcnic/ty: Some 
strains produce abscesses in rabbits, 
guinea pigs and mice. 

Source and habitat: Acute appendi- 
citis, mastoiditis, pulmonary gangrene, 
bile tract of dog, and sea water. 

3. Bacteroldes fuadullformls (Ilalldi 
Bcrgcy ct al. (BaeUlus funduUfomi 
Halid, Inaug. Diss., Paris, 1893; Bocilitii 
tketoides Rist, Thftse de Paris, 1S9S; 
Beigcy ct al., Manual, 3rd cd., 1930, 373; 
SphcTOphorus funduliformts Brivoi, Ann. 
Inst. Past., €0, 1938, 298.) From Latin 
funduliformis, Kiusage-shaped, 

Rods; 1.5 to 3 0 microns long in pus, 
often spindle-shaped. Extremely pIco* 
morpUic in, culture media, showing irreg- 
ular filamentous and branching forms. 
Non-mot lie. Gram-mga ti re. 

Gelatin: Not liquefied. 

Deep agar colonies’ Lenticular, with 
some gas and foul odor. 

Broth: Flocculont growth. 

Glucose broth : Bspid gronib with gas ■ 
and foul odor. 

Indole not formed ; although sometimes 
found in old cultures. 

Hydrogen sulfide is formed in small 
amounts. , 

Utmus milk: Acid and coagulation by 
some strains. 
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Acid and gssfrom fructose, glucose and 
imltosc. Some strains ferment nuD' 
nitol, sucTOso and lactose 
Anaerobic. 

Optimum tempemture 37*C. 
Experimental palhogcrucity Some 
strains are pathogenic for rabbits and 
guinea pigs but not for n bite rata and 
mice. 

Source and habitat; remalc genitalia, 
urinary infections, puerperal mfcciions, 
acute appendicitis, otitis, pulmonary 
gangrene, liver abscesses, septicaemias 
and intcslin.sl tract- 

i, Baeteroldes siccus t^erthand Gag- 
non (IJggcrth and Gagnon, Jour Bad, 
S5, 1033. 410, Spfierophoriis siccus Ptfvul. 
Ann Inst Patt , CO, 1933. 299 ) From 
tAtin SICCUS, dry 

Short, thick rods* About 10 micron 
long In glucose broth they are cocroid 
and often grow in short cliaicts Non- 
motile Gram negative. 

Gelatin - Not liquefied 
Blood agar colonics- Elevated, dry, 
dilTicult to emulsify, ] 0 to 13 mm in 
dui meter 

Broth: Cronth occurs as a pondcry 
eedimcnt nith a clear supernawnt fluid 
fnilole not formed 
Hydrogen sulfide is (ertticd 
Milk Unchanged. 

Aitrilci not protiueed from nilmie* 
.\fid but iiogas from fructose Noarid 
or gas from glucose, glycend. mannitol, 
sorbitol, arabinose, salicin, trclialo^, 
aniygihJin, ccJiohiOM:, glyei’gen, rhun 
no«c, xjlo«e or Betoso 
Non-pathogeme for white mice and 
raidjits 
Aru-ierohic 

Di'linctKe cKimrters Css « formrd 
in amounts from peptone nvetiol 

red and brom errsol purple am de 
ndofired in meal infu«ion bmtb 
Sourm Tna etrains l«ilatcd fmm 
hiinuin faces 

Hshit.at: I'rolntiiy Intaslinal cam! ®f 
nv-immsls 


5 Baeteroldes coagulans Eggerth and 
Gagnon, (Eggerth and Gagnon, Jour 
Pact , W, 1 933, 409 ; Pa^leureHa coaffvlans 
Prdvot, Ann Inst. Past , CO, 103S, 202 ) 
From Latin cociyufans, coeguhting. 

Bods. 0 5 to 2J) microns long Bipolar 
staining. Xon-motilc. Gram-negative. 
Gelatin: Liquefied in S to J2 days. 
Blood agar colonies Soft, transparent, 
05 mm in diameter. 

Broth' Diffuse growth, 
fndole is formed. 

Hydrogen sulfide js formed, 

Mdk Coagulated in S days without 
acid production. The eoagulum partly 
retliasoivcs after 3 to 4 WTcks, 

Nitrites not produced from nitmtes. 
Noi>-|»thEf^Eic for whilfe mico and 
rabbits 
Anaerobic. 

Distinctive ch.amctcfs No acid or gas 
from carbohydrates. A small amount 
of f~i8 IS formcil from peptone, riienol 
red and bmm crcsol purple aro <lo« 
coloriied in a meat infusion broth. 

Source One strain irohted from 
huiTun feces. 

Habitat Probably intestinal canal of 
Rumn»is. 

C Baeteroldes varies Eggerth and 
Gajtnon Iftascrth ami Gagron, Jour. 
Pact , tS, 1933. 409, Sp^frophorvt rarius 
Pr^wt. Ann Inst I’s'l . CO, IWS, 299.) 
From f«alm ronus, dii-crre. 

Itods J 0 to 3 0 microns long Staining 
uwcMwi Non motile Gram ncRalive. 
Gelatin Not liqucHed m 45 days. 

ItliKid agar roJonics Very f.at rones, 

2 0 to 3 0 mm m dLarrctcr. 

Broth Diffusely clouded 
Inddc is formed 
lljdrofTR Aulfiilc protlucril. 

MdV Not arnhfird or cosgulated. 
N^tritrt not predjeed from nitrates. 
Acid and gas from frucloar, gatartoi>e, 
gluccar and manned. No acid or gas 
from e*cuhn, amjg'hhn, arabincro, rclJu- 
Ino^, ih-ttfin, glycrrol. gfyroiron, inuUn, 
t-icif»«r. malio**, tr-annito}, nvJcniow, 
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raffinose, rhamnose, galirin, sorbitol, 
starch, sucrose, trehalose or xylose. 

Non-pathogcnic for t\'Wle mice and 
rabbits. 

Anaerobic. 

Distinctive clwractcrs; Gas is formed 
from peptone. Brom crcsol purple and 
phenol red arc decolorized in a meat in- 
fusion broth. 

Source: Tivo strains isolated from hu- 
man lores. 

Habitat; Probably intestinal c.an.al of 
mammals. 

7. Bacteroldes Inaequalls Dggcrlhand 
Gagnon. (Eggerth and Gagnon, Jour. 
Bact , 25, 1933, 407; Spherophorua inae- 
?wahs Privot, Ann. Inst. Past , CO, 1038, 
293.) From Latin inaequatia, uneQU.aI, 

Bods. Wide variation in size and form. 
Marked plcomorphiam on blood agar. 
Non-motile. Gram-nogatlvc. 

Gelatin: Not liquefied in 45 days. 

Blood agar colonics: Pin-point In size. 

Broth' Diffusely efouded. 

Xndoie is formed. 

Hydrogen sulfide ia produced. 

Milk: Acidified but not coigulated. 

Nitrites not produced from nitrates. 

Acid but no gas from csculin, nmyg- 
dalin, arabinosc, fructose, galactose, 
glucose, lactose, maltose, mannose, raffi- 
nose, saiicin, sucrose and xylose. No 
acid or gas from ccllobiose, dextrin, 
glycerol, glycogen, inuHn, mannitol, 
melezitose, rhamnose, sorbitol, starch 
and trehalose. 

Non-pathogenic for white mire and 
rabbits 

Anaerobic. 

Distinctive characters: Forms sniall 
amount (5 per cent jn Smith tube) of 
gas from peptone water in the complete 
absence of carbohydrates. None of this 
gas is absorbed by alkali. Bapidly de- 
colorizes brom crrsol purple and phenol 
red in meat infusion broth; slowly or 
not at all in peptone water. 

Source One strain isolated from human 
feres 


Habitat: Probably intestinal c.anal of 
mammals. 

8. Bacteroides Insolifus Eggerth and 
Gagnon. (I^gerth and Gagnon, Jour, 
ikict., 25, 1933, 408; Htslella insoUla 
Prdvot, Ann. Inst. Past., 60, 193S, 291.) 
From Latin insolilua, uncommon. 

Short thick rods: 1.0 to 2.0 microns 
long. Often slender, curved, 2.0 to 3 0 
microns long. Non-motile. Gram- 
negative. 

Gelatin: Not liquefied in 45 d-sys. 
Blood agar colonics: Minute, trans- 
parent. 

Broth; Heavy, diffuse growth. 

Indoh is formed. 

Hydrogen sulfide is formed. 

Jfiffc: Acidified and caigulated in 30 
to 35 days. 

Nitrites not produced from nitrates. 
Acid but no B.as from fructose, galac- 
tose. glucose, glycerol, lactose, maltose 
and mannose. No acid or gas from os- 
culin, amygdalin, arabinose, cellobiosc, 
dextrin,glycogcn,inulin, mannitol, melez- 
itose, raffinosc, rhamnose, saficin, sor- 
bitol, starch, sucrose, froh.iloso and 
xylose. 

Non-p.athogcnic for white mice and 
rabbits. 

Anaerobic. 

Distinctive characters • Brom cresol 
purple and plienol red are rapidly de- 
colorized in a meat infusion broth. A 
small amount of gas is formed from pep- 
tone. 

Source: One strain isolated from human 
feces 

Ifobjtat; Probably intestinal canal of 
mammals 

9 Bacteroides vescus Eggerth a«d 
Gagnon (Eggerth and Gagnon, Jour. 
Bact., 25, 1933, 400; Fusi/ormis vesevs 
Pedvot, Ann. Inst. Past., CO, 1938, 300 ) 
From Latin vescus, small or neak. 

Slender, pointed rods: 1.0 to 2.0 
micTons long, sometimes slightly curved 
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Bipchr staining. Xon-motile Gram- 
ncgitivo 

Gelatm Liquefied m 8 to 25 days 
Blood agar coionios. Verj' nunute and 
transparent 

Urotlv DiRusely clouded. 

Imloio not formed. 

Hydrogen sultiilc not produced 
Mdk Neither acitUficrl nor coagulated 
Nitrites not produced from nitrates 
Peptone No gag. 

.\cid but no gas from cellobjose (in 30 
<hya), dextrin, glucose, niahosc, man- 
no<« and rlumnose. No acid or gas from 
escuiiJi, anq-giUim, nratunose, gaUctose, 
mannilo}, mclczitosc, rafTinosc, eabem, 
enrhitol, starch, sucrose, trehalose, xylose, 
glyrcrol, plycngen, muhn, betose or 
fructose. 

N’on-p'dhogomc for nhite mjcc and 
nibbits 
•Vnaerobic. 

55ource One strain isobtcd from bu- 
nun feces. 

Ibbitut Prolnldy intestinal canil of 
nuimmnb. 

10 Bacteroldes eslguus Lggerlh and 
(Ingiion (rggpflh fliul Gagnon, Jour 
Ihri , !S, JOiJ, 107, liiaUtla ext^^n Prtf 
vot, Ann Inst Past , CO. IMS. 2W ) 
Proin I/ilin fjijfuus, small and n-irron 
Very «m.xll slender rods 05 to 10 
tmemn long, t/ccurrinz singly »od m 
jvurs Non-mntilc Gram ncjniivc 
Grlxtin IjiiucficJ iti IG to 20 <bj^ 
niiwd .agar polonies Thc«e arc <»ftno 
{jfxrx One m pin-p'writ in sire, the 
tnhcf IS lirgc, gnj , 1 (Ho I 5 mm 

in diameter 

!$n>th DiITu'cly rlmidcd 
fndoJc not formriJ 

n\dn.gru sulfide Hot forinol 
Milk Vcidificd and may or nv»> not W 
ix«guLnod tn Its to W «b) * 

.Viintpx r>o{ pro-Jiiroil /men nitmirs 
IVplone No cls. 

\ci<l lull no gas from frurloM*. <P»l‘c 
t‘i«'. ghioiv*, bct''<’. Rvilto»p, nvinw****. 
BUPiTMtr aft\l (fpl.x?o«e One stnin frr 


menta raffinose. No acid or gas from 
csculin, amygibhn, arabinose, ccllobtose, 
dextrin, glycerol, glycogen, inubn, m;in* 
cutoi, melcittosc, rh-amnose, saiicin, sor- 
bitol, starch or xylose. 

Xon-jathogenic for xvliite mice and 
rabbits. 

Anaerobic 

Source: Tno strains isolated from 
human feces. 

Ifalntat: rrolxibly intcstiail c.snal of 
ntamnuls. 

tl. Bacteroldes uneatns Bgj;erih and 
Gagnon (i'ggcrth and Gagnon, Jour. 
Ikact , S5, 1033, 401; /ilwtcff^i uneala 
Prdi'ot, Ann Inst. Past , CO, J03S, 
201 ) From I.atin joirntM#, hooked at 
the tip. 

Itods Hxtrcmc ^niiationa m site and 
form The ordiwiry length is 50 to 80 
microns Curx'cd ami hooked forms 
eonimon Non-motilo Crsm-ncfistne. 

Cehtin; Liquefied in IG dayx. 

ftlood agar colonies Very minute and 
transjxirent 

ftroth Turbid, gronth is «hi«‘ and 
liglit 

Indole not fornieil 

|l>iln'gi'n eulFule not formed. 

Afifk .Not acidified or coagulated. 

Nitriles not produced from nitrates. 

1‘cptone No pis 

\rid but nn gax afler S to 30 <bj-a of 
inculntion from dextrin, fnicto*o, gabc- 
M«w;, glueo«e, bctt>«e, malfoso, raflinon:, 
rtinmnov*. KtbciR, skarcli and sucrose. 
No neid from csculin, am)g«LiIin, arabi- 
i>o*e. retkd'insp, Rljccrol, Rlicogcti. in- 
ultii. manmlol, mannov, mclentosp, 
(virbitol, tiTlixI".«e or 

Non |«tlicxteiiir fur nhile mice and 
raiibits 

\n.acrot»ic 

ctouriT One strain i^>Lncd (n-m biinnn 
fi ers 

lbl>itat I'roJ«!.!y intrslin-sl canal cf 
mamnwls 

12 Btetcroldes Tultstui licscrOi and 
G^grrm ffigerlh and C»gn'/n, J^ur. 
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Bact., S5, 1933, 401; Pasteurella wjgata 
Pr6vo‘t, Ann. Inst. Pn.-jt., fiO, 1933, 292 ) 
From Latin vulgalus, common. 

Oval rods : 0.7 to 2.5 microns tong, usu- 
ally occurring singly, sometimes «o 
pairs. One strain formed filaments 10 
microns long. Stain solidly, some 
strains show bipolar staining. Morphol- 
ogy very variable in glucose broth. 
Non-motile. Gram-negative. 

Gelatin: Liquefied in 4 to 20 days by 
all but one strain. 

Blood agar colonies: Soft, translucent, 
grayish, elevated, lA to 2.0 mm in diam- 
efer. //a/f of the strains arc hcmofytic. 

Broth; Heavy and diffuse groa-th. 

Indole not formed. 

Hydrogen sulfide is formed. 

Milk: Acidified. Coagulated by some 
strain.s h 5 to 25 days. 

Kltntes not produced from nitrates. 

Acid and a small amount of gas from 
arabinoso, devtrin, fructose, galactose, 
glucose, glycogen, inuUn, lactose, maltose, 
mannose, rafTinose, rliamnose, starch, 
sucrose and xylose. Seven strains 
fermented csculm. No acid or gas from 
amygcla/in, ccl/ohiosc, giyccrol, mannitol, 
melezitoso, salicin, sorbitol, trehalose, 
dulcitol, erythritol or inositol. 

Non-pathogcnic for white mice and 
rabbits. 

Anaerobic. 

Distinctive characters . Docs not form 
indole; does not produce gas from pep- 
tone. This is tfie commonest species 
found in the feces of adults. Differs 
from DacUroides tneommums in that 
it does not ferment amygdalm and cello- 
biose, but docs ferment glycogen and 
starch. Liquefies gelatin. 

Source- Thirty -eight strains isolated 
from human feces 

Habitat: Probably intestinal can.aJ of 
mammals. 

13. Bacteroldes incommunfs Eggerth 
and Gagnon. (Eggerth and Gagnon, 
Jour. Bact., S6, 1933, i02; RzsUUa itieom- 
niunts Prdvot, Ann. Inst Past., 60, 


1938, 291.) From Latin incommuniSt 
not common. 

Bods: 0.5 to 1.5 by 1.0 to 3 0 microns, 
occurrif^ singly. Stain solidly. Non- 
motile. Gram-negative. 

Gelatin: Not liquefied. 

Blood agar colonies; Elevated, slightly 
yellowish, 1 mm in diameter. One 
strain formed soft colonies; the other 
was stringy when emulsified. 

Broth: Growth is diffuse. 

Indole not formed 
Hydrogen sulfide is formed. 

Milk: Acidified but not, coagulated; 
coagulates promptly on Ixiiling. 

Nitriles not produced from nitrates. 
Peptone ; No gas. 

Acid and a small amount of gas from 
amyg<lilin,arabinose, ccUobiosc, dextrin, 
fructose, galactose, g^acose, Inulin, lac- 
tose, maltose, mannose, roffinose, rham- 
noso, sucrose and xylose. One strain 
fermented glycogen and starch. No 
action on csculin, glycerol, mannitol, 
melczitose, salicin, sorbitol or trehalose. 

Non-patbogenic for white rnioc and 
rabbits. 

Anaerobic. 

Source: Tuo strains isolated from hu- 
man feces. 

Habitat: Probably intestinal canal of 
mammals. 

14. Bacteroldes dlstasonls Eggerth and 
Gagnon. (Eggerth and Gagnon, JoUr. 
Bact.. 25, 1933, 403; RizdUa distasom^ 
PnSvot, Ann. Inst. J^st , 69, 1938, 291.) 
Named for Distaso, Boumanian bac- 
teriologist. 

Rods: 0 5 to 0.8 by 1.5 to 2 5 microns, 
Dceurring singly. Staining solidly and 
having rounded ends Some strains 
shown few bacilli 5 0 to 8 0 microns long. 
Kon-moiile. Gram-negative. 

Gelatin: Not liquefied by 16 strains. 
The remaining 4 liquefied gelatin in 35 
to SO days. . 

Blood agar colonies: Soft, grayish, 
elevated colonies, 1-0 to'1.5 mm in diam- 
eter. Two strains markedly hemolytic. 
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Broth: Groivih is diffuse 
Indole not fotmed. 

Hydrogen sulfide is produced 
Milk; AcidiScd. <i}} but 4 strains 
ccagulalc mifk. 

Nitrites not produced from nitrates 
Peptone: No gn$. 

Acid but no gas from amygdaim, 
ceJiobiose, dextrin, fructose, gabeto*®, 
giuoosc, /fiuWn, lactose, maltose, fnaa- 
nose, mcletitose, taffinosc, rh.xmnose, 
salicin, sucrose, trehalose and xtlosc 
Fifteen strains ferment csculin Fifteen 
strains slowly ferment starch No acid 
or gas from arahinosc, glycogen, glycerol, 
mannitol or sorbitol. 

Non-pathogenic for white mice and rab- 
bits. 

Anaerobic. 

Dialiuctivo characters: Usually fnil» 
to {iquefy scUlin. Fails to ferment 
arnbinose. 

Soar«* Tncnly strains isolated from 
hum.'in feces. 

UabitAt' Probably intestinal canal of 
mammals. 

15 Bacteroldea tuoildus pRgcrlh ami 
Gignon (Cggerih nnd Gagnon, Jour. 
Jbet., fS, 1933, 405, f?i«frlffl (wmido 
P/dvof, Ann. fnst. Past . ffO. im. ^>0 > 
From lAtin tutm<far, snoUen 
Small, thick a\%] reds- 10 to J5 
microns long and <*ccurring ?»nj;fy TIjc 
shaming I's sofid. On glucose broib n»ny 
swollen forms with irrcgubr etaminc 
frnTO JX) to 4 0 by 15 to 10 imcrons 
Tho Itodics of thp^e swollen fornw are 
usually \cry pale, with only the cmls 
staining Non-motiJc Gram ncpilivc 
Gelatin- Ijquefcd in 12 to 20 itsjs 
Biooii spar colonies- Foil, gm>i«b, 
cle%-sted colonies, 1 mm in duin-elcr 
rifclli' Heavy, diffuK growth 
Initile not formed. 

Ifyilrrgrn sulfide is produced 
Milk: Aeidificd but rot coftRulatcd 
Nitrites rot prwluccd (mm niritte* 
Peptone: No pas 

Acjd but ho css from destrin, frvr 


lose, galactose, glucose, glycogen, inulin, 
hetoso, mahose, mannose, raffinesc, sor. 
bilol, starch and sucrose. No acid or 
gas from csculin, amygdaiin, arabinose, 
ccllobiosc, glycerol, mannitol, moleiitoso, 
rhamnose, sabcEn, trehalose or xjlose. 

Non-palh<^etii« for white rmtie and 
rabbits. 

Anaerobic. 

Source- Four ettnias isfihtcd leom 
human feces. 

irabitat Probably intestinal canal of 
mammals. 

J6 BaeleroldescenvenisFEgortband 

Gagnon (L^ggerth and Gagnon, Jour, 
Pact , W, 1933 , 400, Pasitwtlta conrera 
Prdvot, Ann. Inat. Past , CO, 103S, 202.) 
From Latin eemreau*, convex. 

Thick, oval rods: 0 5 to 15 microns 
long, occurring singly or in pairs. In 
glucose broth, the rods are usually 20 
toJOmicTonslong Nen-motilo. Oram- 

nejplive 

Gelatin Liquefied in 20 to 20 days 

Blood agar colonics Devaled, grajiih, 
runtcwtvtt opn(}un colonics, 10 to ! 5 
mm m dntnclcr. 

Broth Hcav}- diffuse gronJb 

Indole not formed. 

Ilydrogfn sul/SJo >s produmJ- 

ASilk Acidified and coojruUtcd in 4 
•lay a. 

Nitrites not produced from nitrates 

Peptone No gas 

,\.eid and a 8ni.all amount of gas from 
cseuhn, .smygitilin, ccIlobioM?, dextrin, 
frartosc, ptictnv:, Rfueo«c, glyrogrn, 
mubn, lacto*®, nial{o«c, manno^, rafTi- 
!»«, atireh, «ucro»e ami xjlosc. No 
aenl or inias from arabino«e, glycerol, 
maeiRitol, mclerMo«e, rltamno^, snlicin, 
rorbitol or lrth,aln«e 

Non-patl>pp'nic for white mice and 
rabtiit* 

Anaerobic 

JViurro Five etraini iwbted from 
huraan f'-ros 

Habitat ProltiMy intr«uival canal of 
tnaionjtU. 
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17. Bactetoldes ovalus Eggerth and 
Gagnon. (Eggertli and Gagnon, Jour. 
Bact., 55, 1933, 405; PasteurellA ovaUi 
Prdvot, Ann, Inst, Past., SO, 1938, 292.) 
From Latin orotus, cgg-s^ped. 

Small oval rods: 0 5 to 1.0 by 1.0 to 
2.0 microns, occurring singly. Stains 
solidly. A^on-motiJe. Gram-negative. 

Gelatin: Liquefted in 4 days. 

Blood agar colonics; Soft, grayish, 
elevated colonies, 1.0 to 1.5 mm in diam- 
eter. 

Broth; Diffuse, heavy growth. 

Indole is formed. 

Hydrogen sulfide is produced. 

Milfc: Acidified and coagulated in 4 
days. 

Nitrites not produced from nitrates. 

Peptone; No gas. 

Acid and a small amount of gas from 
esculin, amygdalin, ccllobiose, de,xtrin, 
fructose, galactose, glucose, glycogen, 
inulin, lactose, maltose, mannose, raffi- 
nosc, rhamnose, starch, sucrose and 
xyjoso. No acid or gas from arabinose, 
glycerol, mannitol, mclezitose, salicin, 
sorbitol or trehalose. 

Non-pathogenic for white mice and 
rabbits. 

^Vnaerobic. 

Source . One strain isolated from 
human feces. 

Habitat: Probably intestinal canal of 
mammals. 

18. BacteToldesunlformlsEggerlhond 
Gagnon. (Eggerth and Gagnon, Jour. 
Bact , 25, 1933, 400 ; Rxslella untformta 
Prdvot, Ann Inst. Past., 60, 1938, 291 ) 
From Latin umiortnii, of a single lonn 

Small rods: 0.8 to 1.6 microns long, 
occurring singly, with rounded rnds. 
Stain heavier at poles and around periph- 
ery. Non-motile. Gram-negative 

Gelatin- Liquefied by two strains in 
15 to 40 days. Six strains did not liquefy. 

Blood agar colonies : Transparent, soft, 
elevated, 0 5 to 0.75 mm in diameteT. 

Broth: Diffuse growth. 

Indole formed. 


Hydrogen sulfide produced slowly or 
not at all. 

Milk: Acidified and coagulated in 8 to 
12 days. 

Nitrites not produced from nitrates. 
Peptone: No gas. 

Acid but no gas from csculin, amyg- 
dalin, arabinose, cellobiose, de.xtrin, fruc- 
tose, galactose, glucose, glycogen, inulm, 
lactose, maltose, mannose, melezitose, 
raffinoaj, salicin, starch, aucrose, treJia- 
lose and xylose. No acid or gas from 
glycerol, nmnnitol, rhamnose, sorbitol, 
dulcitol, erythritol or inositol. 

Non-pathogenic for whito mice and 
rabbits. 

Anaerobic. 

Distinctive characters. Forms indoje. 
Resembles Bocierddea vulpalus. 

Source: Eight strains isolated from 
human feces. 

ttibitat: Probably intestinal canal of 
mammals. 

19. Bacteroldes thetalotaOmicroQ 
(Distaso) Castellan! and Chalmers 
(Bociilus Ihelaiotaomieron Distaso, Cent. 
f. Bakt, I Abt, Orig , 1012, 444; 

Castcllani and Chalmers, Man. Trop 
Mod., 3rd ed., 1919, 060; Sfiheroctllus 
tftetatoiaomicron Prdvot, vVnn. Inst Past , 
60, 193S, 3Q0.) The combination theta, 
iota and oroicron is used because the 
pleomorphic rods have the shape of these 
Greek letters 

Description taken from Distaso (loc. 
cit.). More complete description will 
be found in Eggerth and G-agnon (Jour. 
Bact., 25, 1933, 390;. 

Short, plump to oval rods. Stain 
solidly' or only at polos Sometimes with 
bar causing organism to resemble Greek 
letter theta. Motile (Distaso). Non- 
motile (Eggerth and Gagnon). Gram- 
negftthTJ. 

Gelatin. No liquefaction 
Glucose agar colonies: Large, frans- 
latent, entire Sometimes form 
bubbles 

Broth Turbid. 
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Egg albumen broth Albumen not 
attacked. 

Indole is formed. 

Hydrogen sulfide produced (IjHwrth 
and Ga^on) 

Ljtmus milk- Acid, coaguLitcd Curd 
elirinka with evpulsion of turbid tthey 

Nitrates not, recorded (Distaw) X,. 

tntcs not produced from njtralea HV. 
e^rth ftnd Gagnon), 

Gsg- 

And and gas from csculm, am>g<tiltn, 
arahinosc, fructose, inulin, lactose, cc»o- 
b.o«e. dextrin, galactose, glucose. gl>co 
gen, nmltose. mannose. mefeziUisc 
raffinoAe, rhamnose. saliem, starch, au- 
ciwe. trcbalosoand x>l 05 c Four strains 

tan to prcKluce gas from any sugar .\o 
"'“i Cb-«rol, mnnmtol <.r 

sorbitol (Eggcrthand Gagnon) 

Anaerobic. 

Djilmetive cliaractcrs llcscmblM 
nnrifroula mrtaUli, but ,s not c.,p 
jwlated, docs not liquefy gcHtin. usu-ilh 
b'pms pis from stjcars. and fcniirnts 
nirle 2 lto,o and trcliilose DifTera from 
fsnfteroutet uniformn m morpliobigi, . 
forming gas from sugars .md in ferment 
mg rh-imiio-e tTgRorth an«l G-agmuii 
fcourre I«<r)h<rd frequonth from 
human feces 

Habit.al- Intestinal canal nf MwmnwN 
(common ) 


Blood agar colonies : Smooth . ghstening. 
elevated and very mucoid, .nl^ut 1 o 
mm in diameter. 

Broth- Diffuse growth 
Iniblc IS formed 
Hydrogen sulfide is formed, 
latmus milk- Unchanged (Dist.aso); 
acidified and some strains coagulating 
in ^ to 35 dajs (I^ggcrth and G.ignon). 

Aitfitcs not produced from nitrates 
{figerth and Gagnon) 

I’eptonc : Xo gas. 

Acid and gas from glucose, liclose and 
sucrose (Dis£a.«o) Acidand nopasfrom 
csculm, amypJabn, arabmose, cello 
biose, dextrin, fructo-c, g.ilactose 
glycogen, iniiJm, lacto-c. glucose, 
maltose. manno«c. ralTmoae, rhamnoie' 
s-dacm. «tnreh. sucroic and xylose 
No .acid or gix from giycerol, roarmitnl. 
mclentoac, sorbitol or trclialoro (Kg- 
Rvrth and Gagnon). 

.Voii pathogenic for x\|,ite mice and 
rabbits 
Aiuionibic 

Optimum temperature 37'C 
DwtjncSnc rJiaraeters Oipxuhted. 
Niurco Isohted from hmivan feces by 
Ih-taMi. anil by Itojerth find Gigrion 
<s sinuRs) 

Habitat |•ro(«My iiiteslitwl catwl of 
imiiimah 


JO Dscleroldes TarlablUs il)i«tasol 
Gastclbnj and Cinlmcm (ftonHui 
• anaiilig Distaso, Cent f Ikakl , f 

. OriK . a. m2. Ul, ('a.tdhn, and 
• 

1911. tiro, Crtp*,d<jris inrialfilig IVi'Hit, 
Ann Inn Pa.( , cO. J93H, i-jt > r„„„ 
i-atin rannKihg^ \nri.ib!e 
.’•borl ro>b. R,th rounded cml«. occur 
nnc smglj ,..„g 

^psuhted Xon nw'tiie Gram 
iirgatMc 

GeLitin \o grontb on pbia geintn 
(I)i»ra(ii>l, JirpiobfiKin Hiruerili and 
tberwn. X.iir lUrt , ?j. j-ai p»)) 


2I Bactcreldes gulosus I^arerth and 

Gxgnon. llis^rtJi and G.xgnon, Jour. 
Ilaci , W. J933, .19S, 49pAfropAoriif guhmg 
PnJvot, \nn Inst I'.ast , co, 191'*, 29^ ) 
From Ijitin gii/niut, glullonnm 
Snvall ox-al nnH 0-S to 1 0 I, ^ I O lo 2 0 
micron*, staining iJccper aroiiml pcriph- 

cr) .Non motile Gram regative 

Ck'lattn f.ii{itcrH-d in 2 to 3 neck* 
nbsxl ar»r rf,I..nie*. Soft, gray, rtifire 
rlnralnf. 2 mm m durj.pirr ' 

llroth Hexvx and .fiffu*. gn.wih. 
Indole foriitf •{ 

Hydrogen sulf.-ie i* fnrired 
Milk Uidifcd ami nnguUled m | 

A) «la\a 

Vitriio# «..! j-n-lurtHt fo„., 


nilrstn 
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Acid and a very small amount of gas 
from escuUn, amygdnlin, arabiaose, cel- 
lobiose, dextrin, fructose, galactose, 
glycogen, inulm, lactose, glucose, mal- 
tose, mannitol, mannose, meJoailosc, 
raffinosc, rhamnoso, ealicin, sorbitol, 
starch, sucrose, trelialose and xylose. 
Sorbitol and mannitol require 2 to 3i\ocks 
lor fermentation. Neither acid nor gas 
from glycerol, duleltol, crythrilol or 
inositol. 

Peptone : No gas. 

Non-pathogcnic for nhitc mice and 
rabbits. 

Anaerobic. 

Source; Seven strains isolated from 
human feces. 

Habitat: Probably intestinal canal of 
mammals. 

22. Bacteroldestnelanlnogenlcus (Oli- 
ver and Wherry) Poyand Kelly. (Bac- 
terium tnclantnecentcum Oliver and 
Wherry, Jour Inf. Dis., SS, 1921, 341; 
Hemophilue melamnoijentcus Bcrgey et 
at., Manual, 3rd cd., 103d, 314; liislella 

• ’ ■ inn Tosf I’flSt., 

“ al, 

•k. 

producing. 

Description taken from Oliver and 
Wherry (loc. dl.) and Burdon (Jour. 
Inf. PiS., 4S, 192S, -I6J) 

Rods: 0 8 by I 0 to 3 0 nucrons Non- 
motile. Gram-negative. 

Serum gelatin stab: Dense iioccuicnl 
growth at ST'C. No bquefRctwn. 

Blood agar slant: Confluent, black, 
dry layer. The blood is disintegrated 
in one to tao weeks forming melanin. 
The medium becomes colorless. 

Sodium phosphate broth* Turbid. 

Litmus milk. Slow acidification but no 
coagulation. 

Blood serum slant: Fairly luxuriant, 
white, moist layer. 

Acid from fructose, glucose, lactose, 
maltose, Bticroso and manmloJ. No acid 
from galactose 

Non-p.athogeDic for rabbits, guinea 


pigs and white mice (Burdon). Anaero- 
hfc. 

Optimum temperature 37°C. 

Distinctive ch.aractcrs: Growth very 
poor unless fresh body fluids are added 
to the medium. Groa’s more readily in 
mixed culture. When grown on a me- 
dium containing liacmoglobin, a black 
pigment is produced (melanin). 

Source: Oral cavity, e.xternal genitalia, 
infected surgical a-ound, urine and 
feces (Oliver and Wherry). 

Habitat ; Inhabits healthy mucous 
membranes of mammals, but may take a 
part in various pathological processes 
(Burdon). 

23. Bacleroldes cavlae (Vinzent) Hau- 
duroy ct al. (Streplobaeillus eaviae 
Vin/ent, Ann. Inst. Past., 4S, J92S, 533; 
Hauduroy et al., Diet. d. Bact. Path., 
J937, 53; Spftcrophorus eaviae Privet, 
Ann. Inst. Past., CO, 1538, 259.) From 
Caaia, a genus of rodents. 

Rods; Small, sometimes curved. 
Usuxlly 0.3 to 0.5 by 1.0 to 1.5 microns. 
Occurring singly and in chains. Pleo- 
morphic in old cultures with long 
filamentous forms. Non-motilo. Gram- 
negative. 

Serum gelatin: No liquefaction. 

Scrum agar. Surface colonies, small, 
translucent, slightly raised, adherent to 
medium in 48 hours. Deep colonics, 
lenticular, 2 mm in size in 48 hours. 
Colonies diflicult to break up. No g^s. 

Serum broth; Supernatant fluid clear, 
with small, stellate colonies, nhich tend 
to adhere to nails of the tube. No gas. 

Indole not formed in serum peptone 
wTitor. 

Hydrogen sulfide not formed. 

Milk. Unchanged. 

coagulated egg white and serum not 
liquefied. 

No acid or gas from carbohydrates. 

Pathoeenic for guinea pigs, rabbits and 
mice. 

Anaerobic. 

Chitimum temperature 37’C. 
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Distinctive characters: No growth 
unless scrum is added to the tnedtum. 

Source : From epidemic benign cervical 
Bclenitfs of guinea pigs. 

Habitat: Infected guinea pigs so far 
as known. 

Appendix 1; Additional species wliivh 
may belong here. 

Bacleroides hena (Distaso) Bergey 
ct al (DatiUua laetia Distaso, Cent f 
Balvt., I Abt., Grig , 6S, 1012, 4ii. Bcrgei 
ct al , Manual, lal cd , 1023, 2o0. unt 
lincUhta laevta Fnankland and Fr-tnlv 
l.'ind, Phil. Trans. Hoy. Sop hombMi, 
178 , n. 1S87, 27S.) From feres 

BacUroidfi Itquejaacns (DistaM)' Bor- 
gey ct a1. lt<]Ui/<Kn na 

Distaso, Cent. f. Bakt . I Af«t , Ong . 
S9, 1011, 102; Bergey cl a! , Mjnunl, Hi 
c<I., 1021, 2G2.) From fcrca 

Baeftroidca rigidua (Dista-so) Bcrg«v 
ct al. Disiaso. < ent 

f. Bftkt., 1 Abt., Grig. £0. lOIJ. MM. 
Dergeyelttl , Manual, UKsl ,102d,2f^^ i 

Appendix Tl*j Privet (Ann Inst Past . 
80 , 1033, 2SS and Man. de Cliss ct «lc 
Diterm, des Bact. Anairobica, lOtO, 3S) 
ha* arranged some of tJie anaeroluc, non 
uporc-forming, Gf3m-nc8aii%e, hrgelj 
parasitic rods in t«o famdica, lUtuUaetof 
and SphtTfiphoraetaCf as follows 

Family RJstellaceae PrdTOi 
(Ann. Inst Past , CO. 1938. ) 

Crnuj /. Ristella Prlxvl 
ILcc. at ,OSO ) 

Straight or slightly Ijcni. non imtUlc 
rods Not capsuLued Gram nrjruive 
Anaerobic, 

1. ffuirffa /roji/is See IfaeUrotiita 
/rajifi*. 


2. Bialtlln mtlaniroscnKa. Sec Dae- 
Icrotdfi mrfanjnepen/eus. 

3 Ristella halosepiica (IVysa) Privot. 
(Dnetenutit hahseptieum Wyss, Mitt. 
Grenz Mctl. u. Clur., IS, lOO-l, 190; 
Pre-vot, loe esl , 291 ) From a fatal case 
of ostcf'mjclitis in jn.an For a descrip- 
tion of this apceics, eec Manual, 6th cd., 
1OT9, 570. 

4 Rulelta pvCrtJtnis O'cinbcrgctal.) 
Pri\nt (R.tnl)u9 A, llcyde, Bcitr. z, 
hhn Cbirtirg , 7C, lOIl, 1; Daetllus pu- 
trft/iuM Weinberg cL al , Lcs Microbcf 
Aaaiitibics, 1937, 7.^, Privnt, he. eit., 
291 1 Fifteen strain* i«obtcd fromaruto 
apiromhciti* For a (Jcscription of this 
ejiccics, sec Manual, 5lh cd., 1939, 671. 

5 RitMla ffrrhron* (Brorard and 
Pham) Prdvoi. {UaciUus lerebrcna Bro» 
card and Flam, Compt rend Soc. Bioi., 
Pans, tir, 1931, 997; Privot, he. eit., 
291 ) Two stniins i.rolatcd from casca 
of gangrenous erjsipcU*. assoeltled with 
a streptocoeeus. For a description of t bia 
aperies, ace iMnuml, Stb cd , 1939, 571. 

C Riaitlh fureeaa (Vcilionanil Zubor) 
pf^sot {/lacillus Jurttiavs Vcillon and 
Zuber, Arch M6d Hxp ct Anal. Path., 
iO, 189$. Fuai/orma furcctaua Toptey 
and WdsKfl. Prtncip Rxet. and Immun., 
lat c<l , /, 1911, 302, Dacltrotdet fureotus 
iinxduniy et al , Diet. d. Ihict. Path., 
J9J7, Cl. Pr^wl, loe at, 201 ) From 
cx=es of appemlicitis and from lung 
ali^rews For a description of this 
apecies, ecc MxnaxI, 5th ed., 1939, 573. 

7 Rittflla pvttJa (Wcinlicnt et *1.) 
Pr^axit tDoeillus granlu puUdut Tis- 
t>cr and Manrlly, Ann ln«t. Past,, }S, 
1902. NVj, ilaetllua puU'lui Wcinlierg 
el nt , 1x1 Micmlies Ana/'rohics, 1937, 
7'X), rot /faciBiM pundui Kern, Arb. 
takt ln*t Ivirl’ruhc, /, llcft 4, 


* Ilcarrwngcd by ^^r« Oeatwre lleiit C1i*e. New York Fule Fiperimenl Stilbn, 
Geneva, N’ew Vork, Dcfcml'cr, 1915 
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400; Prdvot, loc. cit., 291.) From putre^ 
fying meat. For a description of this 
species, see Manual, 5th cd., 1939, 573. 

S. HisltUa closindiifoTmts (Ankersmit) 
Prdvot. (Bacterium clostridiiformis 
Ankersmit, Cent. {. Bafct., I Abt., 
Orig., 40, 1906, 115; Prdvot, lee. ciU, 
291.) From the normal intestines of 
cattle. For a description, of this species, 
see Manual, Sth cd., 1039, 674. 

9. Ristclla perfoelens (Weinberg etal.) 
Prdvqt. (Coccobacillus anaerobius per- 
foelens Tissier, TWsc M<5d., Paris, 1900; 
Bacterium perfoeiens Weinberg et a)., 
Les Microbes Anadrobies, 1937, 790; 
Bacleroides perfoetens Hauduroy et al., 
Diet, d. Cact. Path., 1937, 67; Prdvot, 
loc. cit , 291.) From the intestines of 
infants nith diarrhoea. For a descrip- 
tion of this species, sec MaQu.aI, Sth ed., 
1930, 576, 

10. fifslclia lliefTnopkiia 8 (Weinberg 
et al.) Prdvot. (Thermo 0, Vcillon, 
Ann, Inst, Past,, SC, 1922, 430; Bactllus 
(hermopktlua 0 Weinberg et al., Les 
Microbes Anadrobies, 1937, 800; Prdvot, 
loc. c\i., 291.) From manure. Non- 
pathogenic. 

11. Rittclla Ihermophtla y (IVembcrg 
et al ) Prdvot. (Thermo 7 , Vcil- 
lon. Ann Inst. Past., SO, 1922, 432, 
Bacillus Ihermophilus 7 Weinberg el al , 
Lcs Microbes Anadrobies, 1937, 800; 
Prdvot, loc cit., 291 ) From manure. 
For n description of tbis species, see 
Manual, 5th ed , 1939, 575 

12. Rislella incommums See Bac- 
teroides incommums. 

13. Rislella insolila. See Bacteroides 
tnsoHius. 

14. Rislella halosmopbila (Baumgart- 
ner) Prdvot. {Bacteroides halosmopht- 
lus Baumgartner Food Research, 1937, 
.321 ; Prdvot, Man. do Class, ot de D5tcrm. 


dcs Bact. Anadrobies, 1940, 47.) From 
salted 'Mediterranean aneliovios. Fre- 
quently found in the fish muscle and in 
the solar salt (the probable infecting 
agent) in which the fish is packed. Fora 
description of this species, sec Manu-il, 
6tfi ed., 1939, 5S4. 

15. Rislella navifortnis (Jungano) 
Prdvot. (Bacillus navtformis Jungano, 
Compt. rend. Soc. Bio]., Paris, C0, 1909, 
122; Prdvot, Ann. Inst. Past., 60, 193S, 
291.) From the large intestine of the 
rat. For a description of this species, 
see Afanual, Sth ed., 1939, 673. 

16. Rhtella lichenis-platti Fr5vot. 
(Bacillus of lichen planus, Jacob and 
Ilelmbold, Arch, Dorm Syph., S, 1933, 
2$; PriJvot, loc. cU., 291.) From the 
lesions of an inflammatory skin disease, 
lichen planus. 

17. Rislella desltUalionis (Weinberg ct 
al.) Prdvot. (Bacterium, Tupnicliff, 
Jour. Inf. Dis., IS, 1913, 283; Bacl^rtum 
desltUalionis Weinberg ct al., Lcs 
hfierobosAnadrobies, 1937, 7C2; Prdvot, 
loc cU., 291.) From a case of chronic 
bronchitis. 

18. Rislella 'uniformta. See Facte- 
roides Mntformis. * 

19 . Rislella disfasonis. See Bade- 
roides dislasonis. 

20. Rislella uncala. Sec Bacleroides 
uneatus. 

21 Risfeda lumida. See Bacleroides 
lumidus. 

22. Rislella ezipua. See 5nc<«rotVr^ 
exiffuus. 

23, Rislella Irichoitlea (Potex and Com- 
pagnoa) Mmt. (Baanus tricheiit. 
Pole* and Compagnon, Compt. renu. 
Soc. Biol., Paris, 87, 1922, 339; Bae- 
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teroidts trickoides ITautlur03’ ct al , 
Diet. d. Bact Path., 1037, 78, PrfTOt, 
loe cil ,292.) From a case of choleoc3 at»- 
tis. For a tlesoription of thia Bpecics, 
see Manual, 5th ed., W39. 572 

24. liiatella gJutiMSd {GuiMcmot and 
IIal!<5) Pf5vot, (Bacillui gMinoatta 
Gut55emol and llalW, Arch Mid K\p 
ct Anat. Path., IC, lOW, 590, Bacitrotdes 
glviimsua Ilftuduroy ct al , Diet d 
Pact. Path., 1037, 61, Priwt, toe eif , 
202.) From purulent picurisica 

25. liuteUa eaptUoaa (Tissicr) Prit-ol 
{Datiiha copdlosus Tvssicr, Ann Inst 
Past., SS, 1003, ISO) Prim, Iw rtf, 
202.) From the intestines of infants 
For ft (loscripti'on of this species, see 
Manual, 5tfa cd , 1039, 573. 

20. JlUleUa eylmdroidcs (Itocchi) Pri- 
i.at. (Bacterium eytindroidfs lUnihi, 
Lo stato acluAlc dcKc irastrc engnitioni 
*ui (pifml anaGrohl Oi^nibenne c Parmer 
tlani, Hoiogn.'i, 190S: PnlTOl, loe ctl , 
202.) From the human intestine For 
a description of this sficcica, see 5bnua), 
Slh ed , 1939, 574. 

(rcnns n. Pasteurella 7'rciis'in 

Four specie? .See Jiactefoulit nit 
Omui, flaclcrOvles omiIus, Barfiroi/fri 
and PocfrronfM coagulant 

Genus JU DiaUster Itergey rl at 

T«o specie? See l)iisht!fr 

Genus I\'. Cspsularls t'etroi 
{hot. eft.. ?« ) 

Chsracfera ft-? for the kc»i«? IMelhs, 
lint eopsoJaici. 

1. Coptuforij soogte'i^oTfnnns 

licfR ct al ) Priiot {liaetlhis wuiwu# 
nnocroiiuj fViui’nitr, Cent f . I 
Ahl., OriK , 52, 1932. 120. Daetertum 
tof>gltif(irmJins Wcinl>erp ct *l . 1^* 


ItKcrobos Anairobies, 1937, 725; Bae- 
tovides praussnilsii Ilauduroy ct al , 
Diet d. Bact. Path., 1937, 6S; Pri\ot, 
[oc eit., 203 ) From a purulent cm- 
pjema. in man. For a dcseuptiQn of this 
species, see Manual, 5lU cd , lOJO, 5“6. 

2 Capsulans mucosus (Weinberg ct 
&1 ) Prdi'ot, {CeeeohacferiuDi omeosunj 
(tnaerobicum ICUngcr, CJcnt. f Baht , I 
.\bt , Orig , CSt 1912, ISO; Paclertutn 
murosvm Weinberg ct al , Ivis Microbes 
Anairobics, 1037, 727, Bacleroidfs n'j- 
cosus Ifauduroy ct af , Diet. d. Ihict 
Path , 1037, SI ; Prdvot, loe eit , 293.) 
From & bram abscess {oUomng bron- 
chiectasis in ninn. For a description of 
lilts species, see MaBiul, Sth cd , 1030, 
575 

3 Copiufsris r(iri(i5tfi< Sec Bae- 
tcroi<fc4 ecrtahilts 

(itnus Zuberella /Vfrpf. 

IhK fit . 200 ) 

fhnrai'lcH ftS for tlm genu? JiMhIla, 
bui npitde with poMtrichnus n.igel!a. 

1 ZuWrtlln serpent. Fee /?aff«roWe» 
serpens 

2 Zuberella praeaeuta (Ti?aifr) I'ri- 
\«»t (Cuccobaciftuj pracnciKua Ti*»icr, 
\«n Inst r.nt . lOOS. ISO; Priiol, 
fee eif . 203 ) From the intestines of 
infanta. For a description of thi? spe- 
cie*. sec Atsniw). 5th cd , 1930, 577. 

3 ZvbereUa ef<*»tri'fi«/<rmn tno'jtlit 
IVixot ( Haeltrium ei'tittduformit 
L'liouVixitch, .\nn fn»l Past , f5, 1011, 
313, Pr«5vc»t, foe fil , Sin ) From the 
intestines of a hor*e. (..’lioui.ii ileh eon. 
sidered hia orgnniim the Kime as .\tiVer- 
smit'a Boelertum tlmtrtdiiformft, a!, 
tftougli the f'trmer «ft? tnoUle. 

4 Zu'-eeelhx o^uolijis iVfiot {.'^pray 
and Iaui, Aner W»ier Wori? 
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S2, 15)30, 235; Prdvot, loc. cU., 293 ) 
From river water. For a description of 
tliis organism, see Manual, 5th ed., 1939, 
677. 

6 ZvhereUa vanegala (DIstaso) Prd- 
vot. (Bacillus lariegatus Distaso, Cent, 
f. Bakt., I Abt., Ong.. 62, 1912, 445; 
Bacleroiiles varicgalus Castcllani and 
Chalmers, Man. Trop. Med., 3rd ed , 
1919, 9G0; Privot, loc. cit., 293.) From 
the intestines. For a description of this 
species, sec Manual, 5th cd., 1939, 578. 

6. Zubcrella rhinilis (Tunnlcliff) Pr<5- 
vot. (BactUus rhinitis Tunniclinf, Jour. 
Inf. Dis., 16, 1915, 493; Prdvot, toe. ctl., 
293.) Thirty-tA\o strains isolated from 
the na3opharyn\ in human beings suffer- 
ing from pharyngitis, tnnsilllis, bron- 
chitis and rhinitis, us ucll as from the 
nasal muco«a of normal human beings, 
rabbits, guinea pigs and dogs. For a 
description of this species, see Manual, 
6th ed., 1039, 67G. 

Family Spherophoraceae Pr^vot. 

(Loc. cit., 2S9.) 

Genus I. Spberophorus Pritot. 

(Loc. cil., 297.) 

Very pleomorphic rods. Metaebro- 
matic granules common in elongated 
forms. Non-motile. Non-spore-form- 
ing. Gram-negative. 

1. Spherophorus nccrophorus (FlUgge) 
Prdvot. (Bacillus der Kftlbcrdiphthe- 
rie, Loeffler, Mitfcil. kaiserl. Gesund- 
heitsamte, 2, 1884 , 493; BactUus 

diphlheriae vilulonim Fluggc. Die Mlkro- 
organtsmen, 2 Aufl., 1SS6, 265; Bacillus 
necropkarus Fluggc, ibid, 273, Bacillus^ 
diphtheriae'Viluloruin Trevisan, I gcncri 
e le specie delle B.it(eriaccc, 1889, 13; 
Bacillus filiformis Shuts, not Bacillus 
filiformh Tils, Ztschr. f. Hyg , 9, 1890, 
294; not Bacillus fdtformis Migula, Syst. 


d. Bakt., 2 , 1900, 5S7; NekrosebaciIIon,i 


nomyces cuniculi Gasporini, Mittheil. 
II Internal, Med. Congr. Rome, see 
Cent. f. Bakt., 15, 1894 , 684; not Acti- 
nomyces cuniculi Erlkson, Med. Res. 
Council Spec. Rept. Ser. 203, 1935, 32; 
Oospora diphlheriae vitulorum Lehmann 
and Neumann, Bakt. Diag., 1 Aufl., 2, 
1896, 393; Actinomyces necrophorus 
Lehmann and Neumann, Bakt. Diag., 
2 Aufl., 2, 1899, 434; Slreptothrix necro- 
phora Kitt, Bakferienkunde, 1S99; Cory- 
nebacterivm necrophorum Lehmann and 
Neumann, Bakt. Diag., 4 Aufl., 2, 1D07, 
531 ; Bacillus necroseos Salomonsen, 
quoted from Lehmann and Neumann, 
ibid., 632; Cladolhrix cuniculi Mar4, 
Traitd de B.act., Cth cd., 2, 1913, 753; 
Bacterium necrophorum Lehmann end 
Neumann, Bakt. Di.ig., 7 Aufl , 2, 1937, 
5W; Fvsi/nrmis nccrophorus TopJey and 
Wilson, Princip, Bact. and Immun , Ist 
cd., /, 1931, 299; Pr^vot, Ann. Inst. Past., 
60, 1933, 29S.) Because of the impor- 
tance of this organism, a description is 
included here: 

Rods: 0.5 to 1.5 microns wide, forming 
long filaments, up to 50 to 100 microns 
long. Some authors report branching, 
others deny this. Short forms are re- 
ported by SchmoW to be motile. Gram- 
negative. 

Gelatin stab: No liquefaction. 

Agar colonies; Small, dirty-white, 
circular, opaque, wdth yelfowish center 
under low power lens. Margin floccose. 

Agar stab: Yellowish colonies along 
needle track. Gas bubbles produced. 

Coagulated blood scrum: Small, whit- 
ish colonics, becoming opaque, fimbriate. 

Broth* Turbid, with gas. Cbeese-like 
odor. 

Indole is formed. 

Litmus milk : Cheese-like odor. Acidi- 
fied and generally coagulated. 

Nitrites not produced from nitrates. 
Anaerobic. 
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Optimum temperature 37*0. 

Produrcs a soluble exoloxin. 

Source and habitat; Causes diphtheria 

in cattle with multiple sclerotic abaeea* 
Bcs; gangrenous dermatitig in horses and 
mules; multiple necrotic foci in hver of 
cattle and hogs. One case of human 
infection reported. Transmissible to 
mice and rabbits. 

2. Sphefophonis /uitrfu/j/ormw See 
Dacltroiilcs funduliformit 

3. Spherophervi necroyenn (Wein- 
berg cl al.) PriSvot. (Bacilius, Kawa- 
mura, Jour, Jap. Soc. Vet. Sci , 6, 1Q2C. 
22; Deeiitui necro^enei Weinberg et nl , 
Ics Microbes Anadrobies, 1937. 3^1. 
Pri!\*ot, loe. ci'l., 29S.) From epidemic 
abscesses in hens. 

4. Spherophonii nteraticus (Nali- 
velle) Privot (Baaitus neeroUcus 
TCflth'cllo, 193C, sec Weinberg c< al . Ixs 
Microbes Arw^robtes, 1D37, C03, I’rtfiot. 
lee. ei( ,293.) From a case o/ piiigrcnous 
appcndieitis. For a description of this 
species, fee hfanual, 5ili ed , 1030. 5S0 

5. Spherophervs pertlantUt rr(\t}t. 
(naci)lus, Ghon and Sachs, Cent f 
Hakl., I Abt., Orig., 3S. 1905, t and 131, 
IVtfvot, loc. eil , 20$ ) From pcriioncal 
exudate. 

0 Spheropharue giilosut See line- 
trroidfj gulosua. 

SpktrcphoruM inacqualia bee /for 
frroidfj »fi(if(;i»obs. 

8. Sphtrophorua ranva See Hoc 
itrotilta ranui. 

0. SpherophoTva ticcvt Sec J>ae- 
fcroi(/f* ((ecus. 

10 . Sphrfophorvt morli/trut (Hsrtis) 
Prewt. {Jlactllua norfiffrva lfs»r»s, 
J'lur Ftp Mp,] . l?. 1901, 519; JVvot. 


loc, cit , 299.) From a liver abscess in 
roan For a dcscriplJon of this species, 
see Manual, Sth cd., 1939, SSI. 

11. Sphrrophorui frexmHi (Ifauduroy 
ct al ) PrStot. (Freund, Cent, f Rikt., 
I Abt . Ong , SS. 1922, 0; Bictcrmm of 
Freund, Weinberg et al . Ics Mtcrolwa 
\naerohtes, 1D37. 706; J7ac(crotdcs/fcun- 
tlu llauduroy et a! , Diet, d Pact, Path., 
1937, 57, Pfdvot, loc «( , 299 ) From n 
purulent meningitis folloujng otitis in 
man For a description of Una spoeJes, 
eec ManiLiI, 6th cd , 1930. SSI , 

12 Spfitrophprua ptjogencs flfaudu* 
rojr ct al } PriJvot (fiudxy. Cent, f. 
Bakt , I Abt , Orig , 77, 1910, 453. Boat- 
lua p’jogrnts anaeroOiiis Bch-Jolnn, 
Cent f Uakl., I Abt., Ong ,S7. 1922,290; 
litKltroida p'/ygenet Ilauduroy ct ft!., 
Dtct d Ikict Path , 1937, 09, PrJiot, 
lac. fit, 299) From nbsccsscs of the 
liver and lungs folloning lepiic nor 
wounds .\!>o from the blood stream 
follmving {onsiliectnnncs For n dc* 
srnption of this species, see .M.'inual, 
Sth cd . 1939, 5S2. 

1.3 Spherophotvs toniJinJormam 
(Tunnicliff nnd Jackron) PrCvot. (/fo- 
etUua oonvhahrmnnt Tunnitlifl and 
J»rk«on. Jour Inf Dis , SC. 1925. 430, 
Afimwmjcf* ganaitijormia (sjr) Ilcrgcy 
cl al , Manu.iJ, 3nl cd , 1930, 4C9, /tar- 
Ifftfidrs ipinxdtajormana lljuilumy cl al 
Did «1 rtart I’nib , 1037. C2. IVevot, 
foe f'f , 290 ) Froni a ton»i! For a 
description of this i'[>ecicj, sec Mxmnl, 
Sth- cd . 1939. 582 

H .SpArroptoruj f.ncoaut (tVcinlicrg 
rl nl ) Trevul {SttTpi,>i<tcilbi) piwjrncj 
Coummopt firitl .Arch. 

Med i:vp . IS. inOO, 3'.'3. Hacidut /..f. 
COSDS \>cin}-cfg ct al . Ira .Miemlea 
Ana^robir^ 1937. C98. not /Wt»us 
fiotetfftit Kern. Arb Inlt KrtU- 

nil-P, I. Hrfl 4. 1^*^, 421. HcrifoUta 
/.Nrrofu* n.nU‘!wfcy rj aJ . 
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Path., 1937, 55; Prdvot, loc. ffit., 299,) 
From blood in pyemia of man. For a 
description of this epecica, aoc ^^Anual, 
5tli cd., 1939, 5S0. 

15. SpJtcrophortis infiuemaefomtis 
(Unss) Prdvot. (Bacillus injluenzae- 
Sormis Kuss, Cent. f. Ralct., I Abt., 
Orig., 89, 1905, 357; Uacieroitics rvisii 
H-auduroy et nL, Diet. d. Pact. IMh., 
1937, 73; Prdvot, loc. ei7., 299.) One 
etr.ain isolated from a iwrianal absocas 
and tno strains from purulent meningitis 
in man. Fora dcscnptlonof thisspecics, 
see Manual, 5tli cd., 1939, 5S3. 

10. SphtTophoTvi fQi'j'ae, See Itac- 
lerouUs caviac 

(7cnMi /f. SpherocUlus Prlrof. 

(Loc. cit., 207.) 

Cliaractera as for the genus Sphero- 
p/ioriii, but motile uitli peritriehous 
tlngclln. 

1. SphcrociUus bulloms (Diataso) Prd- 
vot. (Pflctliws 6«l/oau3 Bislnso, Cent, 
f. UaU, I Abt„ Ong., CS, 1912, 443; 
liaclcroidca luUosus CastelKani and Cltab 
rners, Man Trop. Med., 3rd cd., 1919, 
9G0; Prdvot, he cil , 300 ) From the 
intestinal canal For a description of 
this species, see Manual, 5th cd , 1939. 
5S3 

2. Sp/terociIIus l/iclaiotoowicron See 
Factcroirfcs tActaiotaoinicron 

3. SphcrociUus u'lrtkt Prdvot. (Ilacil- 
lus, Wirtli, Cent f. Bakt , I Abt., Orig , 
105, 192S, 201 , Prdvot, he cit., 300.) 
From ft case of acute otitis. 

Appendix III: Tbo folloising addi- 
tional species been found m the 

literature. \ 

Acitnonipccs picudonccrophorus Harris 
.and Blown fBuIl Johns HopkinsHosp., 


40, 1927, 203.) From the uterus in 
cases of puerperal infection. Probably 
should be classified near Spherophorus 
neerophortis. For a description of this 
species, see Manual, 5th cd., 1939, 579. 

Bacillus anaerobius gracilis Icwko- 
nics. (Arch. Mdd, Exp., IS, 1901, G33.) 
From the mouths of infants. 

DaeiUus onijufosus Gamier and Simon 
(Presse Mdd., 1909, 473.) From the 
blood of an infant w ith typhoid fever. 

Bacillus antiuli/ormans Massini. 
(Ztschr. f. gesam. Exp. Med., 1913, 81.) 
From ft tuberculous cavity of man. 
Pathogenic. 

Bocillus ciVcnlan's major Ileurlin. 
(Bakt. Untcre. d. KcimgchaUcs ira 
Gcnitalkanalc d. fiebernden Wochnetia- 
nen. Helsingfors, 1910, 16S.) From the 
genitai canal. Anaerobic. Gram-nega- 
tive. 

Bacillus Umilans Heurlin. (Ibid, 
1C5.) From the genital canal. Anaero- 
bic. Gramraogative. 

Bacillus ncbulosus Italld. (Halid, 
Tiidso do Paris, 1898; not Bacillus nebu- 
hsus Vincent, Ann. Inst. Past., 21, 1907, 
C9.) From the liunuin vagina. 

Bacillus slellatus Vincent. (Vincent, 
Ann. Inst. Past., SJ, 1907, 02; not Boctl- 
/w« suffatns Chester, Man. Dclerm. 
Pact , 1901, 274.) From water. 

Bacillus sgmhiophilca Shotlmullcr. 
(Lcitfaden I. d. Mm. bakt. IvuUur., 
Berlin, 1923.) From the blood in a case 
of puerperal fever. 

Bacterium albarrani Jungano. (Compt. 
rend Soc. Bjol., Paris, 6S, 1907, 302.) 
From a case of cystitis. 

Bacterium minulissimuin Le Blayc 
and Guggenheim. (Cocco-bacillus tninu- 
Ussimum gazogenes Jacobson, Ann. Inst. 
Past., SS, 1908, 300 ; Le Blaye and Guggen- 
heim, Manuel Pratique de Diagnostic 
Bact , Viget Fr^res, 1914.) From in- 
testines of infants. 

liaclerotdes splenomegaliae (Pinoy) 
Hauduroy et al. (Synbacterium spleno- 
meoaliae Pinoy, Compt. rend. Acad. Sci., 
Paris, tB3, 1926, 1429; Hauduroy et a!., 
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Diet. (5. Dact. Path., 1937, 75.) From 
eases of splenomegaly in Algeria Patho- 
genic. 

Patteurclla ancerobtonli'ca Z^^inlhal 
(Cent. f. BaU., I Abt , Ong , JOS, 192S, 
195.) Proni the naso-pharyn't of man 


Slreptolceilltis ffraalis Guillemot and 
{Gujllcmot and Hall*:, Aroh 
Ittd i:xp ct Anat Path , JG, 1901. 59S, 
Daetcroidcs aUepU/JjcctHifortnts llamlu- 
royctal , Diet 4 Bict Path , 1937, 7G ) 
From putrid pJcurisies. 


Genua //. Fu$obacte rtam Knorr.* 

(Krorr, Cent. f. Bakt., I Abt , Ong , S7, 1922:. 536. ruai/onm'a pr^vot and FtiJcrciHus 
Prfivot, Ann. Inst- Past , 60, J93S,300.) 

Gram-ncgath’c, anncrobie rods, usually with tapering ends Usually non-motilo 
Stain «jth more or less distinct grannies 
The type spccica is F nseboetertum pfauh ttneenU Knorr 

Key (<3 (he tpeetet of genus Fusobacterfum. 

I Acid from maltose 
A No gas produced 

1 I pfoufj fmernfi 

11. Gas produced 

i Fvavbarlrrtum bincutnnt 

11. No Bci<! from maltose 

A. Di^grccablo odor produced on ruitnntioti 

3 F«»o5<jrtcrtvfti uiieUfrlunt. 

B No odor produced 

•t f'u«>bnelfriuni pnli/morphuni 


I. Fusobaeterlum pUati>«(fleeQtl 
Knorr. (Knorr, Cent 1 . Rikt . 1 \b( . 
Ong., SO, J923. 16; Fuai/ormti plautt 
rineenfi and Fvnfarmtt nnccHd {iiindu 
my el fll , Diet d. Il.ict Path , m:, } 

Named for I! C Phut and fur 11 Vmeent 
«ho stuilicd diw^es of the rr‘tpir«i<«r\ 
tract. 

The rchtionahips l»ct«ecn thi-* orjiiM 
ism and the folIoHing }w\c not Ix’cn 
rlr.arly CHtahlisticd Fn«/on»i» ilenhum 
ll'jrliinE, Arch, f I'rotislenkundi tif, 
lUiO, 210, //flcj/f'd fiiiiformit ^^»1V•D 
nnd /hIkt, .Vreli dn niiJd raj'^r H> 
Bl" (CorynfWlerniwi fnttfiytmi 

Ij-liminn nnd Neumann, lhk( Dnc . 
d 'ufi , F. 1907, not Ban/lut/wM 
/flrmir G'ltthcil. Cent f B«kf . 11 \bl . 
7, Kfll, T2lj Futiformii fiiStfi’rffiiM 
Toplej and Prineip of Ibiei 

and fmmun . 1 j-i ed , I'VJ}. .ti*) 
Ueintw^rg, N.nti^flle and IVi'vot 
^tlcr^d«'<« An.ni’nd.ies. loi;. stn »ml 


IVAint f\nn li)»l P.igt , CO, Ills, 2M) 
little a dutineimn iKtwecH Phut's 
Ittnlhis (Fufontt'i^ phnlt) ainl Vjn- 
icwt’s hiciHus (r«n/<tmii« /«si/fto/iit), 
ih<- former l<eing netiveh rrotile nnd Min- 
I«r.i lw>K*-iur and the Ittler titiii iiiotile and 
}«t l«'K'*tiie 

ILkIs 0.7 N, I 1) tiy s n, 1(J r irnin«i, 
,i..-orrmK m {njr<« niih Muni ends lo- 
Kft iK'r amt outer en<h (««!nled, »)n etiiiir^ 
tn eur\e,l cKnuior luni: spinHum 

t,ki* thret<!< (Inmiles pri "eot Non- 
lioCth* (inn* T«*g"t»'p 

t^rum rsar shake udlure \flrr .1«7 
)u>urs, w.Iomes sjdune.nJ, up ti> 0.7 imu 
m tlianwier ihin, \i hninn 

bsnini arir plite M-iflul grrmih 
Midiuiii around l«'r<>n i-a liirhrtj 

fn>rt the precipit itK n of pn.t, tn N‘,, 

surfiec gnmlh 

r-r-nim t<r»* th Milkv iiiil.i.hly 
Ijser limth No turl.siJiij Gmych- 
«bHe. J’fecip,tHe 


■■ Amintsdhy Prof Ihdiert S Brml, Nr» VirlMafe 1 xj»'ririent h’t.xtMn, fhnris. 
New York, Decemtier, rramnjred, iJecemlief, |'i|5 
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TRIBE IV. KEMOPniLEAtJ WINSLOW ET AL. 

(Jour. Bact., B, 1920, 212.) 

Winuto parasitic forms growing on first isolation only in tlie presence of homoghbin 
aseiUc fluid or other tody fluids, or in the presence of certain growth accessory sub’ 
stances found in stenh, unheated plant tissue (potato). Motile or non-motitc. Com- 
monly found in tho mucosa of respiratory tract or conjunctiva. 

/o the genera of tribe Memophllese. 

1. Aerobes to facultative anacroheR. 

A. Non-motile. 

1. Predominantly occurring singly. 

Genus I, Hemophilus, p. 5Sf. 

2. Predominantly occurring as diplobacilH. 

Genus JI. Moraxella, p, 559. 

B. Motile, encapsulated. 

Genus HI. Hoguehia, p, 592, 

It. Anaerobes. 

A, Kon-motilc. 

Genus IV. DialisUr, p. 554. 

Genus I. Hemophilus U'lnsfotr et al.‘ 

(Jour D.'ict , 2, 191", 501.) From Greek, loving blood. 

Mmulc rod-sliaped colls, sometimes thread-forming and pleomorphic. Non-motilo. 
Gmm-ncgativo Strict parasites gron'ing best (or only) in the presence of hemo- 
globin and in general requiring blood serum, ascitic fluid, or certain growth accessory 
substances 

Tho type species is Hemophilus tnfiucmae (Lehmann and Neumann) Wmslow et al. 
ATey to the species of gentis Heiaopbllus. 

I. Affecting (he respiratory tract 

1 Require both V and X groivth factors for growth. 

1, Ifemophilus influenzae. 

2, Hemophilus suis. 

3, Hemophilus kemolylicus 

2 V growth factor suflieient f-ir grontb. 

4 Hemophilus parainfluenzae. 

5. Hemophilus pertussis. 

II. Affecting tiie genital region. 

3 X growth factor sufficient for growth. 

6. Hemophilus ducreyi 

7. Hemophilus haemoglohinophiius. 


. Revised by Dr. Margaret R.tln™, 
Maryland, October, 1945 
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^^^lcre the relationship to growth acecasory factors is known, the followjnj; table 
may serve as a key : 


Sperie* 

Crovth i: 

Cnivib factor 
X 

8 erpto-:* *-3ttr 

rh'VfJ’O 
; pjridine nu 
: clMCi'ic <\ 1 

corns n n* 

Orowth fs' tors 

1 .\ and t 

Jlemophbis inj7iienrae. ... 

_ 


+ 

J/COToplii/irs sui* 

— 


! + 

//emophtfits hemolijlietiS 

— 1 

1 a: 

1 + 

Ilemopkilits parain/luemat 

— ! 

! + 

, + 

i/eiftoph>lu3 hoemogt(^inophiiu3 

j + 

: 

+ 


3 Hemophilus Influenzae (Lehmann 
and Neumann) Winslow ct al (Koch. 
Wiener mod. Wchnaehr , S3, 1SS3, IS-W, 
Weeks, New York Med Hceord, Si, 
1^", 571; Influenzabsctllus, PfeilTer, 
Pculscho mod. Wchnaehr, 1S02, 
Zlschr f Hj'k , /5, JSW, 357, fJodmum 
in^ncnroe Ixhmsnn and Neumann, llakt 
Ung.. I Aun , i, ISOfl. IS7. Dantlus tn- 
JI»en:ae Knisc, in KlQpce, Die Mikm 
orgaisjsmcji, 8 Aiifl , i, IMG, tSt, IJac 
lerium at^ijpuaeum I.ehm.nnn ami 
Neumann, Iknkt DaaR . 2 Aufl , S, ISOO. 
191 , Urmophtlus nienin^iltdts <trtbrv 
«pin<ih< »fplif<mtac CVihen, Ann Inst 
l'j«l , fJ. 1900. 273. Winslow rt al . 
Jour Ihet , S. 501, Co<w5<jciihM 

p/(ij!cn N'pveu-!.rrwirc, Precis Para»j 
loj Hum , 5fh ed , 1921. 20, 
tunpinclntlulit Ikrpey et al . Mnnu.'d, 
Isl cd , 1923, 270 } Fmm »nnurn«». n 
<ijsm«e of the respirotory tmet 

(•.nimnn mme The Koeh-Wrt'ks 
tklflllllS 

Ver> aninll rods 0.2 to 0 3 by O 5 t<» 
2 r iritrrons,oecHrrinKBinKiy and in r»ir». 
oeea«i»i»lIy in short cln»n«, and at 
lone ihreid form* arc aeon Frctjiiently 
»}mK a narked temJenej loli;/»>hrj*Jj»»n 
inK }V?me slnin* are pnr3fw»jUt«-<l 
Non motile Omm ncKstno 

Iteqinre* t»>lh th»* firtors N and \ <«it 
It* cmntb 

tlrUtin odonte* N<« ktomiIi 
( h-litin st.ih No RTtmll) 


lUoad nfinr polonies Small, iircultr. 
tntn*|Kircnt, hnnjf'pem'ou*, entire 
S.ifelljtJ«m with Slaphyhcocevs 

lllood ng»f slint . nun, filiform, Irwii*- 
parent grow th 

Choeofatc agir sLinl l.UMirnnt 

growth 

lllood hmth tiiriiid No 

lioanoljaH 

lutniu* milk, nilh hliKid Some stmilt* 
render It verj slighllj nlkaltnc 
}>irnl»tcd jmUiti) »hnt No growth 
3Vesh imhcated aterile ailded 

to broth fa\ors deMtopmenl 
3i)doIe j* formed 1>> some stnm* 
Nitrttp* are produeod fmtn nttrtlc* 
Sirmr etruna attsek tietie of the carl/>- 
h)drateH, vihile other Mrsin* atl.’irk 
varwu* eartinh\drite«, fir»iMchil » suit* 
able nM*<huni i* U“e<I M-amulirl nnd 
Lirto^* neirr fermented 
Pitlingenic 
\embir. f.irull vtJVe 

<l(«tifi>um tciiifemtiire .IT'C Mt\i* 
miiiti tVt' Miiiitii'iiii 2u* i<» 27‘’(' 
KsUeilKt&Vt forthirlt minute* 

Soire.- r-dit.-d hv l‘f< ifT- r m 
inihmnr* l«o»i.d m ii>njuiu iii'i, in*<» 
idiirvn*. rpMtum. Mf.ii"'*, r<Te}»iT«{iiri.-il 
Hind. bh«xl. nnd pti* fni’n j-nnt* 

ll*ibit*l IJc*;>tnt''r> trut \ nti-** 
of aeut#* re-jnratui) mf- el*-.? •, <>f .nrute 
oiRjunriiMti*, an 1 “f j-urul-rij j-<-j irci- 
it« of rlntdn n mrrl\ Ilf tidnlt* lie 
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short chains. Non-motile. Gram- 
negative. 

Reciuircs the X factor for Us gro%\th. 

BJoociagar colonics: Small, clear, trans- 
parent, entire. Old colonies Itccome 
opaque. 

Blood broth: Turbid. 

Blood milk mixture; Doubtful de- 
velopment. 

Indole is formed. 

Nitrites produced from nitrates. 

Acid but no g.as from glucose, fructose, 
galactose, mannitol, sucrose and xylose. 
No acid from maltose, lactose dextrin, 
arabinose or glycerol. (Rivers, foe/ e/f.) 

Optimum temperature 37'*C. 

Aerobic, facultative. 

Habitat: Occurs in large numbers in 
preputial secretions of dogs. 

Appendlxlj* The follom'ng species has 
been placed in the tribe HemophtUae 
by Van Rooyerv (Jour. Path and Bact., 
4$, 1036, 400). It has boon pointed out 
by Buchanan (General Systematic Bac- 
teriology, 1025, 400) that tho genus name 
SireptohaciUus is invalid. 

StreptobaciUus moniliformis Levaditi, 
Nioolau and Poinclouv (Compt. rend. 
Acad. Sei., Paris, 180, 1925, IlSS.) 

This organism is regarded as identical 
IlavcrhilUa multiformis Parker 
and Hudson (Amcr Jour. Path., S, 1926, 
337) by Van Ilooytn {loe eil ). Topley 
and Wilson (Princip. Bact. and Immun., 
2nd cd., 1930, 270) regard it as identical 
n-ith tlioir Aelinomycea muris {.Slreplo- 
thrix ratli Schottm^ler), the cause of 
rat-bite fever. A&icrococcus mnris Heil- 
man, Jour. Inf Dis , 69, 1941, 33. 
Actinomyces muris ratli in tbe Appendix 
to the genus Streptomyces. Jordan and 
Burrows (Te\tb of Bact , 14lh ed , 1946, 
614) consider all these names synony- 
mous. Dan son and Hobby (Proceed- 
ings, Third Internat Congr. for Micro- 


biol., Ne^v York, 1940, Section I, 177 ) 
suggest that the pleuropncumonia-lile 
cultures isolated from Slreptobacillus 
moniliformis really represent variant 
phases in the growth of this organism. 
Description from Levaditi ct al. (loc. 
eit.) and Brown and Nunemaker (Dull. 
Johns Hopkins Hosp., 70, 1942, 201), 
Streptobacilli: 2.0 to 3.0 microns in 
length, pleomorphic, with branching 
filaments up to 30 to 40 microns long, 
fragmented, bacillary and coccobacdlary 
forms. Swollen and club-shaped cells 
arc found. Morphology is best demon- 
strated by aniline dyes, e g. ■\V.a 3 -son's 
plague stain. Non-motile. Gram-nega- 
tive. 

Enriched media are required for good 
growth. Best liquid media arc rabbit 
blood and broth containing scrum or 
ascitic fluid. Best solid media are 
glycerol extract of potato-infusion 
broth-egg yolk medium and nutrient 
agar containing scrum. 

Blood a^r or ascitic scrum agar: Col- 
onics small, clear. 

Blood plates: Gro^’th slow. Numer- 
ous small whitish colonies appear on tbe 
third day. 

Veillon’s medium ; Punctiform col- 
onies, abundant in depth, less growth at 
surface. No gas. 

Broth with ascitic fiuid and globular 
extract : Good growth, forming clots 
which precipitate and are rather adherent 
to one another. Growth rapidly re- 
duces the pH of the medium killing the 
bacteria in cultures 24 hrs. old. 

Milk: Slow growth. No coagulation 
LolHer’s serum; Poor growth 
Virulent for rabbits and mice. 

Good growth at ST^C. 
facultative anaerobe. Grons better 
under anaerobic conditions in the pres- 
ence of added COj, than in the presence 
of air. 

Source ; Isolated from a case of a febrile, 


• AptK 3 n(l..es I and 11 arranged by Prof. E. Q. D. Ifutray, AfcGi/l Umv.. Monlral, 
P. Q , Canada, March, 1946. 
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$epticemic disease, accompanied by ar- 
thritis, erythema and angina. 

Habitat: The cause of an acute febrile 
disease sometimes called erythema roul- 
liforme 

Appendix II: The following s;>ccies 
may l>c identical with some of those 
listed alx)vc or related to them 

Bacillus martanensis I/ibcr and Pro- 
warck. (Berlin, khn. Wochnschr , /, 
1911, 27 ) Allied to the Koch-Wceka 
Bacillus AssocLitcd with eases of pink 
cje. 

Bacillus trcelsi Nevcu-Ijcmairc 
(Prdcis Parasitol. Hum., Sth ed , 1921, 
21 ) Described by Weeks. The cause 
of trachoma nr gmnuLir conjunctisitis m 
tropical countries Transmitted by the 
domestic fly. Probably intended for the 
Week’s bacillus (Weeks, New York Med 
Ilecord, SI, 18S7, 571) 

Baelertutn tussts conrulsiiae Lehmann 
and Neumann. (Bacterium, Czapiewski 
and llcnsel, Dcut med Wochnsclir , 
gS, 1X97, fiS7, I>chm.ann and Neumann, 
Ikikt Dwk , 2 Auf] , g, IStW, 192; not 
Bacitrium tussts canrulsirns Ix'hmann 
and Neumann, tbid , 7 Aufl , g, 1927, 
317, Bacillus tusris tonrulsicae I^^h- 
niann and Ncuraann, tbid , 4 Aufl , g, 
PW, 209 ) Considered the cau«e of 
whrsipinc cough by tlie ongiail isolators 
Hemophilus aphrophilus Klmrnt 
fJotir I'atli and Bict , SO, 1919, 497 ) 
From bl'Kidnnd from heart mlvcofn ca.se 
of cutloeatdilis 

llrmophilus euntcult llsudtinn el al 
(llrmnphilus sp (iibUms, Jour Inf D>s , 
1''29. 2X.S, Ihudiini) et n1 , Diet <1 
llict Path . 1M7, 219 ) From skin 
alisri'R-ses of rahbils 

llftnophilus pnlltnarum DeLipLine. l‘r 
win and Stu-art and Htmaphtlus palh 
riorum Fliol and I.ew is ( littctll’is hrrut 
glohinnpKitus enr^.-ur pof/in^irurti IV 
niierk, Tlj'lsrh \ Dirrveneensk , #4, 
1931. 310, also see Vet Jour . #4. I'.CTJ.O, 


oS9 

Delaplanc, Erwin and Stinrt, 11 I. 
State Coll. Sta. Bull. 214, May, 1931, 
Eliot and Lewis, Jour. Amcr. Vet. Med. 
-Vssoc , 5^, 19J4, S7S.) From edematous 
fluid from the head of a chicken The 
cause of an infectious rhinitis in chickens. 

Hemophilus injluenzae murium 
(luiries and Schwartrer) LwolT. (Bee- 
fcrium tnjluemae viurium Kaincs and 
Schwnrtzcr, Cent. f. Bakt., I Abt , Ong , 
137, 193C, 351; LwolT, Ann. Inst Past , 
tff, 1930, IW.) From the lungofa mouse. 

Hemophilus meningitiihs (Martins) 
Ilauduroy et al. (Coccotoci/fuj wicnin- 
gitiiHs Martins, Cnmpt rend. Soc. Biol , 
Paris, DO, 1928, 955; ILauduroy et al , 
Diet, si Bact Path , 1937, 251.) Be- 
acmhtes Hemophilus injluenzae except 
tluit it shows sluggish motility From 
cercbro-spinal fluid. * 

Hemophilus niuns Hauduroy cl al 
(Bacillus of nn epizootic of slock mice, 
Mackic, Van rioo>nc and Cilroy, Brit. 
Jour Exp P.ith , H, 1933, 13J, Haudu- 
roy et al , Diet d. Ikact Path , 1937, 
255 ) Fromheart Llooil.splcenanilothcr 
organs of mice d}ing from an e|uzontie 
dise.ase. 

Hemophilus mis Mitcliell. (Jour. 
.\mcr. Vet Assoc , CS, 1925, S ) From 
bronchi of elicep 

Hemophilus pcrlusii* Ford IBaeillus 
pertussis eppendorj J(ic}im.anii and 
Krause, Ztschr f llj-g , SO, I'lQl, 193; 
Ford, Texlb of Bact , 1927, 015; not 
ncwswil> idenlical with Ik>rdel and 
Geng'iu’aorganism, HemcphiU.s pcr.'ursu 
Holland, Jour Itart , ]'.i20, 215 ) From 

ihe respiralorj irirt and lungs in (er 
tussis 

iletnnpkxliis pU/irriuriim ILaudurO}' Cl 
al (Baeieeium in.^urnrie putiriprum 

muUifamt Katrirs, Zlsi-br. f. Hjt; . 117, 
I'n.'i, 12, Itaiiduri's et nl , Did. d. Ihri 
IVh , IUTT, 2."'' 1 IV>’n the rr»pinil<ir\ 
trad of ferrt*!* 

Iz-hnuinn and Nrui.ann (lUkt Dug , 
G .\un . g, 1^29, an 1 7 Aufl , t, V<H) b't 
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the folIo’n-inR fcpeclea as closely related 
to this group: 

Bacillus calarrhalis .lun^c]]. (Uy^&ie 
GO, No. 0 and 7, p. 6G7.) From cases of 
acute bronchitis. 

Bacillus trnchomalis tchmann and 
Neumann. (The nacillus Mailer, Lucra> 
een, Cent. f. Bakt., I Abt., Orjg., S9, 
2005, 6S2.) From conjunctiva. 

Bacterium czaplewskh Chester. (Ba- 
cillus bci Keuchhusten, Czapleu’ski, 
Cent. f. Bakt., 22, 1837, 611; Bacterium 
iussis convulsivae Lehmann and Ncu- 
maun, Bact. Diag., 2 Aufl., 1899, 192; 
Chester, Man. Determ. Bact., 1901, 
153.) From sputum in whooping cough. 
TJ.is is not now regarded as beingetiolog- 
ically associated with whooping cough. 

Bacterium exiguum Staubli. (MQnch. 


med. Wrhnschr., No. 45, 1905.) From a 
case of septic endocarditis. 

Baclerium microbutyricuTn HelJsfein. 
From butler. 

Bacterium minulissimus spuli (Luz- 
*atto) Lehmann and Neumann. (Ba- 
cillus minulissimus spuli Luzzatto, Cent, 
f. Bakt , I Abt., £7, 1900, 8IC ) From a 
case of pertussis. 

Baclerium. polymotphum convulsivum 
Melfi. (Cent. f. d. gesamte Hygiene, 7, 
1924, 133 ) 

Bacterium seplicaemiae conisParanhos. 
(Cent. f. Bakt,, I Abt., Grig., SO, 1909, 
607.) 

SlreplahaeiUus Urethrae Pfeiffer. 
(Cent. f. Bakt., I Abt., Bef., S6, 1905, 
59.) From the norma! urethra and from 
cases of chronic cystitis and urethritis. 


Genus II. Morazella Lwoff.* 

(J)iphhacillus McNab, Klinische hfonatsb). f. Augenheilk., it, 1904, 64; not Dipio* 
bacillus Wcichscibaum, Cent. f. Bakt., 2 , 1887, 212; Lwoff, Ann. Inst. Post., Ot, 1939, 
168.) Named (or Morax, who first is'>Ia(cd the type species. 

Small, short, rod^shaped cells, usually occurring singly or in pairs. NommoUle. 
Parasitic. Aerobic. Gram-ncgntivc. 

The type species is Moraxclta lacunata (Eyre) LwoH. 

Keg to the species of genus Morazella. 

I. No growth in gelatin. 

1. Morozcllo locunoto. 

II. Gelatin liqucGed. 

A. Rapid liquefaclion. No growth in milk. 

2. iloraxella liquejaciens. 

B. Very slow' liquefaction. Cells capsulalcd. Growth in milk. 

3. Moraxella bovis. 


1. Morazella lacunata (Eyre) Lwoff 
(Diploliacille do la conjunctivile sub- 
aigue, Morax, Ann. Inst. Past , JO, 1806, 
337; Diplobacillus of chronic conjunctivi- 
tls, A.venfeld, Cent. f. Bakt., I Abt., 2J, 
IS97 , 1 , Bacterium conjunctions Chester, 
Ann. Kept, Del Col, Agr. Exp. Sla., 0, 
1S97, 85, Bacillus lacunalus Eyre, Jour. 
Path, and Bact., 6, 1800, 1; not Bacillus 


• Arranged by 
September, 1945. 


lacunalus Wright, Memoirs Nat. Acad. 
Sci., 7, 1895, 435; Diplobadllus mora£- 
axe^eld McNab, Klinische Monatsbl. L 
Augenheilk., it, 1904, 64; Baclerium 
duplex Lehmann and Neumann, Bskt. 
Diag , 2 Aufl.. 2. 1599, 193; Hemophilus 
focunafus Holland, Jour. Pact., 5, 1020, 
223; Bacillus duplex Hewlett, Med. 
Council Syst. of Bact., 2, 1929, 417; 


Prof. B. G. D. Murray, McGrll University, Montreal, P. Q.. Cktiada, 
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LwofT, Ann. Inst. Tast., 62, 1035, 173; 
IlemophtluB duplex Murray, m Manual, 
&tli c<K, 1030, 30S ) Prom Latin, pittc»L 
Audurcau (Ann. Inst. Past., 64, IWO, 
12S) recognizes an atypical variety ol 
this species. To distinguisli between 
the two varieties, she designates lhe«c 
a.s .lIora«l/a lacunata var typiea and 
l/<)rox«r?/a laeunala var. alypiea. 

Short rods • 0 4 to 0 5 bj* 2 0 mierons, 
occurring singly and in pairs and short 
chains Pnds rounded or sqaarc in the 
chains. Non-motilc Gram-ncgati\c 
Gelatin colonies: So growth 
Gelatin shab Ko growth. 

IHood agar colonics: Small, circubr, 
transparent, entire. Growth on sub- 
culture difllcult. Certain strains ore 
not surrounded by zones of hernolysis, 
others are (Oag, Jour. Path, and Bact , 
S4, 1912, 121). 

Serum agar colonies ■ Delicate, grayish 
LOnier’s blfwd serum • Slow but definite 
liquefaction (pitting) around the 
roinnica 

Ascitic broth' Turbid with slight. 
gra)i«h sediment. 

IJhind milk mixture. Doubtful dc* 
vclopmcnt. 

Ijimus milk' Unchanged 
Potato No growth. 

Indole not formed. 

Nitriles Hot proJured from ritratea. 
Various carliohydnilcs and mannitol 
are attached 

Optinuim tennwraturo 37*C. 

Acmbic, facullatiar. 
fyiuree Prom conjunctn's 
Habitat The rauv* of sulneutc in- 
fectious conjunclnitis, or nnguLtr con- 
jiinctiMtis 

2 Mortzell* Jinuefsclens (McNab) 
com*! nor (Piplolnrillo lniin'fisnt, Pel* 
tit. Annalos d Wuluti'iue. .ILsreh, 
m and Tlr.,.. Fans. IVO. 223. D.pfo 
bortffu* Uqurjetnent MrN.ati, Kh«M'*he 
MiinatiliJ f Aug’*i’l<cilk 4!, 11*11, CJ, 
liaetllui duptfz l.qyfjaetrrt Lwr.l!, Ann 
Ir.st Pait . ff. 1930. jrO; Mi’tttxeth 


duplex tiq-ue/aciens LwofT, i6i'J., I7I; 
iloroxclla duplex LwofT, ibid., 171; 
itoraxella duplex aar. liqutfaeienx Audu- 
rcau, Ann. Inst. I’ast., 64, 1910, 139.) 
Prom Latin, liquefying. 

Dlplobacilii : 1 0 to 1.5 by 2 0 microns, 
occurring singly and in pairs, and liaa-ing 
rounded ends. Capsules not demon- 
strated. Non-motile Stain uniformly 
with liasicnnilinc d>ca. Gnm-ncgati\e. 

Gelatin colonies Hound, 1.5 to 20 
nmi in diameter, jcllonish-whilc. 

Gelatin sl.ab' ILapid liquefaction. 

niood agar- Heady growth in primary 
and subculture. 

Ascitic og.ar colonics: Gm>ish, thick, 
round, viscous 

Peptone agnr colonics; S.ame as above, 
but Ic8.s abundint growth. 

Coagublcd serum: Liquefaction in 3 
to 4 days, cacntaally complete. 

Plain broth. Poor growth, if any 
Slight uniforin turbidity. 

A«citic broth, .\hiimlant growth in 2i 
hours at 35'C. Uniform turbidity. 
Ijilcr sediment and an opaque pellicle. 

Milk. No growth. No coagulation. 

Potato Slight, }clIowiah-whitc, vis- 
cous growth 

Optimum tcmpcmtiire liclween ?0* 
and 37*C. Killed at 65*C for 15 minutes. 

Aerobic. 

Not pathrgrnic for Laloratory anim-aJs. 

S«)urcc' Prom ca'cs of conjunclii iiis 
asaocuated witli corneal ulcemtion in 

llihiint: Coiqunctivitis in re.an so far 
as known 

g. Morazella boTls (Ifauduro) ct at ) 
nor. Allen, Jour 

.\nrfT Vet Mcil A»xn . 191S 397: 

Dipl.ilociHu*. Jorca and Little, Jour. 

1 tp Med, 3V l?23, 139. llrr-.rpbiUi 
le/ri* HaUduoiy rl a) , Diet d Ibct. 
Path., 19*7, 2l7, Mu'ot'l’.rj duflrx dc« 
Iknidi'*. l.vfi'T, An. Iril Poet , €!, 
pen, 17t; llefriyp^ilus ni'^iri»nt{ur^ 
Ifrid ard .\i.igi;fin, Tetas Itcpe'rts on 
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Biol, and Med., 5, 1915, 187.) From 
latin bot'is, of the ox. 

Short, plump rods: 0.5 by 1.5 to 2 0 
microns, usually occurring in pairs and 
short ciiafns, n-ith rounded ends. Cap- 
sulated. Kon-motilo. Grnm-negativo. 

Gelatin; Slow growth at 22®C. Very 
slow liquefaction. 

B/ood agar colonies; After 21 hours, 
round, translucent, groyiah-whilc, sur- 
rounded by a narrow, clear zone of hem- 
olysis. Deep colonics tiny vitli a clear 
hemolytic zone, usually 1.5 mm in diam- 
eter. After 4S hours, surface colonies 
eomewhu nattcftcd, 3.5 to 4 mm in 
diameter; deep colonies oI]ipsoi(iiI and 
biconvex with hemolytic area of 2.5 to 
3 mm in diameter. 

Blood agar slants ; After 21 hours at 
3S’G, heavy, viscid, grayUh-wliitc 
growth. 

Coagulated serum liquefied. 

Broth : Slow growth. Slight turbidity. 
Considerable sediment. 

Litmus milk; Alkaline. Partbl co- 
agulation. 

Indole not produced 

Potato; No growth. 

No acid from glucose or other carbo- 
hydrates 

Not pathogenic for laboratory animals. 

Killed at 55" to 59®C in five minutes. 

Aerobic. 

Source From cases of acute ophthaimb 
(pink eye) of cattle 


Habitat: In the exudate from cases of 
acute ophthalmia of cattle. The prob- 
able cause of bovine infectious keratitis 
(Baldwin, Amer. Jour. Vet. Bes, e 
1945, 180). 

Appendix: Other species placed in the 
genus Moraxclla ate as follows : 

Moraxella josephi Lwoff. (Bacillus 
duplex josephi Scarlett, Annales d’Oeu- 
listique, ISS^ I91C, 100 and 485; Lwoff, 
Ann, Inst. Past , C2, 193!), 171 ; Moraxella 
duplex josephi Lwoff, ibid., 174; Bacillus 
Josephi Audurcau, Ann. Inst. Past., 64, 
1940,120.) Gram-positive. Pathogenic. 
From the conjunctiva of man. 

Moraxella Iwofi Audureau. (Ann. 
Inst. Past., C4, 1940, 150.) Two varie- 
ties arc recognized ; var. haeieroides and 
var. brevis. From various types of 
conjunctivitis in man. 

.Voraxeflo non liquejaciens LwoS. 
(Bacterium duplex-nonliguefoeieM Oli- 
ver and IVherry, Jour. Inf. Dis , SS, 
1921, 342; i?oe«7/us duplex non-hyse- 
/aciens Hewlett, Med. Res. Council 
Syst. of Baet , S, 1929, 418; Lwoff, Ann. 
Inst. Past., CS, 19S9, ITl; Moraxella 
duplex non figue/ocim# Lwoff, tbM , 
174; Bacillus duplex non liqutjacms 
Audurenu, Ann. Inst. Past., 64, 1940, 
12G; Moraxella duplex var. non liqueja- 
ciens Audureau, ibid,, 144.) From an 
ulcer of the cornea, and from bronchial 
sputum in man 


Genus III. Nogucbla OlitsKy, Sffverton and Tyler.' 

(Jour. E.\p. Med , 60, 1934, 382.) Named for NogucM, the bacteriologist who iso- 
lated the type species. j • u 

Small, slender, Gmm-negative rods present in the conjunctiva of man and ammais 
affected by a follicular typo of disease; mucoid type of growth which on first isolation 
takes place with some difficulty in ordinary media; motile, Ilagellaled, f 

sulated; aerobic and facultative anaerobic; optimum temperature for grow 

The type species is Noguchta granulosis (Noguciii) Olitaky , Syverton and Tyler- 
Key to the species of genus Noguchia. 

I. Acid from carbohydrates. 

A. Acid from raffinose, maltose and salicin. . 

1. Noguchia gran ulosis. 

• Arranged by Prof. C. D. Kelly. McGW University, Montreal, October, 1S3S. 
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D. Ko fltid from raflinose, maltose and sallcin. 

2. Koguehia simiae. 


n. No acid from carbohydrates. 


1. Nogncbla franclosis (Noguchi) 
Olitaky ct al. {Baelerium gTontilottt 
Noguchi, Jour. Kxp. Med , 45, Supp. 2, 
192.S, 21; Olitsky, S>nerton and Tjlcr, 
Jour. Etp. MceJ., <70, 103J, 3S2.) From 
Ijitiii, gmnuhr. 

Uoda: 0 25 to 0 3 by 0 8 to 1.3 microns, 
motile l>y means of a single ftigellum, 
u'aally i^obr. I’lconiorphic. Cram-neg- 
ative. 

No growth on plain agar or bmlh 
blood ngar plate. Minute round col- 
onics, shiny, somenKat raised, almost 
trans[wrcDl or slightly grayish in -IS 
hours Ivifcr tlie colonies increase in 
sue, arc grayish opalescent and eomc- 
n hat sticky. Old colonies have a brown- 
isii or >cI)oaish tint. 

Semi solid Ltploipira medium' Cray- 
ish-white, dilTuso growth, forming a 
dolieaio tone 1 cm deep. 

hiquid Ijtphtpira medium. Diffuse, 
slightly cloudy growth, with sticky 
gra)iah «cdifncnt at the bottom of (he 
(u1m> in old cultures. 

Acid from glucose, fructose, nunnosc, 
suerme, gabetov, raaltosc, salicin, 
x>lose, m.annilol, dextrin, .arabino-c, 
am^giblin and Lactose Small amount 
of acid from ratTvnfvsc, inubn, tlamwwc 
nn<l trclLalosc. No acid from dulcitol, 
aorbitol and inosjlol. 

Non-paihogpnic for rahhils, guinea 
pigs, rata and mice. 

Optimum pH 7-8. 

Temperature relations Optimum 15* 
Irt 3n*C Grows 37*C 
.Vrtnlic, ficultalivc arvaerrlie 
llMtinctiip ckaneters .Action on car- 
bdivilrafcs, ac^lutirviii'in reactions, mo- 
lihlv At 15*. tv'ne at 37*C 
S.i«rre I'm-n mrljoraa of Amenran 
frdiar.r at Alt.ii'|u«Tq'ji-, New Mexico 
llvtilst. ItesririJeil by Nugurhi and 
A» a rauw of trsrl.^tna in r.jin 


3. N^gvehia cuniculi. 

rpoduecs a granuhr conjunctivitis in 
monkeys and apes 

2. Kaguchla slmlae Olitsky ct al 
(fljc/crium $imiae Olitsky, Syverton 
and Tyler, Jour. Exp. Med., 67, 1D33, 
875, Olitsky ct al , Jour. Hxp. Med , 
<70, 1931, 3S2.) From Latin simio, ape. 

Slender rods : 0 2 to 0 3 by 0.S to I 2 
microns, occurring singly, in pairs, in 
abort chains or parallel arrangement of 
two or three, liaving pointed ends. Oip- 
sulcs are found. Actively motile by 
means of a single, rarelj a double, Ibgcl- 
lum, usually polar. Crsm-negative 

Gelatin plates' Colonics more muenid 
and raised than on apxr. 

Cebtin it.ab: Arachnoid grontli nhmg 
line of inoculation No Jiciuehaelion 

Apr plates. Sm.all, cireuhr, grayish, 
translucent, smooth, convex, slightly 
raised colonies having a sticky or mucoid 
consistency 

blood agnr plates • More highly translu- 
cent and eolorlfsi in early growth tlian 
on plain agnr, becoming gray ish after two 
or three days. 

Apr slant* Cray ixh-whitc to white, 
mom. mucoid, raised, glistening growth. 
Growili IS more profuro when blr»xl is 
added. 

/.eprospi’ra medium: Homogeneous, 
den«c grow th in a DJ» cm sharply defined 
layer, with a slight, nebubms, uniform 
opaeiiy alsiul 1 cm l^Iow In three or 
four days tl.e lower layer beeomes more 
denoeand iii time extend* to the h^ltoni 
of ttie lul«- 

Itpiiti Uniform tiirliiility , with a slight 
grayi«h reihn eni and no i^-lhcle. 

liimuat'iU I'rcl-arp-d 

IVilato IarI t tan, sprembrg, al.uv'br.t 
growth 

Ind.lc »Ail f >rr.e } 

Nitrites i»,t p-i-hiTd fp.m nitrate* 

.\ei<I Irtit no gat (terv glueijeo, fty-'.o'e, 
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mannose, galactose, xylose, arabinose 
and rhamnosc. Small amount of acid 
from dextrin. Some strains produce a 
small amount of acid from sucrose, kic- 
tose, inulin and mannitol. Haflinosc, 
salicin, dulcitol, amygdalin, maltose, 
trehalose, sorbitol and Inositol un- 
changed. 

Serological reactions; Ilabbit anti- 
serum is specific for all strains and no 
cross agglutination u-itb Koguchia gran- 
vhsis. 

Temperature relations; Optimum 28* 
to 30®C. Thermal death point 5C*C for 
thirty minutes. 

Aerobe, facultatho anaerobe. 

Distinctive characters; Action on car- 
bohydrates; agglutination reactions. 

Source; From inflammatory type (Type 
II) of spontaneous conjunctival folllcu- 
loais in Macaeus rhesvs monkeys. 

Habitat: Causes conjunctival folHcu- 
losis in ^1/acacus rhesus monkey's. 

3. Noguchla cunicull Olitsky, Syvor- 
ton and Tyler. (Jour. Exp. Med., CO, 
103-1, 3S2 ) From Latin euntculus, rabbit. 

Slender rods. 0 2 to 03 by 0.5 to 1 0 
micron with pointed ends. Capsules 
are formed of much finer texture than 
those surrounding Noguchta granulosis 
or Noguchta siiniae. Actively motile 
with pcritrichous flagelLi. Non-acid- 
fast. Pleomorphic forms sometimes 
noted. Gram-negative* 

Gelatin agar plates* Grayish, mucoid 
and confluent colonics 

Gelatin stab. Tenuous, arborescent, 
non-spreading gro^\th No liquefaction 

Agar plates Small, spherical, translu- 
cent, slightly grayish, smooth, some- 
wliat convex, moist and mucoid colonies 
with entire edges 

Blood agar plates. More profuse, more 
grayish and less translucent than on plain 
agar. 


Agar giants: Slightly grayish, translu- 
cent, coalescent, glistening, mucoid, 
homogeneous and non-spreading growth. 
The water of synercsis appears uniformly 
cloudy or milky depending on amount of 
growth. 

Leptospira medium ; After 24 hours, a 
faint, nebulous surface growth followed 
by an ingrowing sac-like mass, xvith Us 
base 5 mm across, lying at the center of 
the under surface and extending for 5 
mm into the medium. The area spreads 
laterally until at about two or three days 
there is a uniform, opaque, whitish 
layer about 1 cm thick which progresses 
filonly until the bottom of the tube is 
reached in about seven days. 

Broth; Uniform turbidity, without 
pellicle. 

Litmus milk: Unchanged. 

Potato: Faint, buff-colored (changing 
to brown after five days), non-spreading, 
sparse surface growth. 

Jndolc not produced. 

Nitrites not produced from nitrates. 

No acid or gas from glucose, fructose, 
mannose, mannitol, sucrose, raffiDOse, 
inuIin, galactose, maltose, salicin, xylose, 
dextrin, arabinose, amygdalin, lactose, 
dulcitol, rhamnose, trehalose, sorbitol or 
inositol. 

Serological relations ; Babbit antiserum 
is specific for all strains, and no cross 
agglutination with Noguchia granulosis 
or Nogvehia simtae. 

Temperature relations; Optimum 2S 
to 30®C. Thermal death point SS'C for 
15 to SO minutes. 

Aerobo, facultative anaerobe. 

Distinctive characters: No action on 
carbohydrates; pcritrichous flagella; ag- 
glutination. . . 

Source ; From spontaneous conjunctmJ 
follicuJosis, Type H of rabbits. 

Habitat; Causes conjunctival follicu- 
losis in rabbits. 


Genus IV. DIallster Bergey et al.* 

(Manual, 1st ed , 1923, 271-) 

Mi„u.e rod-^hapod cells, occurring singl y, i» pairs and short 

D. H. Bergey, PhlWelphia, Pennsylvania, M33. 
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Strict parasites. Growth occurs only under aascrobic conditions m media containinR 
fresh, stcnlo tissue or ascitic fluid. 

The type species is Diah’stcr pncumosin/cs (Olitsky and G.atcs) Bcrgcy ct al. 


1. Dlftllster pneumosintes (Olitsky 
and Gates) Bcrgcy ct al. {Daeterinm 
pneumosinlct Olitsky and Gates, Jour 
ETp. Med., SS, 1921, 713; tbirf., 55, 1922, 
813; Bcrgcy ct al., Manual, Ist cd , 1923, 
271; Bacillus pneum«stn/M Ford, Te\tb. 
of Bact., 1927, G34.) From Greek pneu- 
won, lung and sinlor, murderer or 
devastator. 

Very short rods : 0.15 to 0 3 (in glucose 
broth 0.5 to 1.0) micron in length, occur- 
ring singly and occasionally m pairs, 
short chains or masses. Tlic ends arc 
rather pointed. Non-molilc. Oram- 
negativc. 

Blood agar colonics . Snull, clear, circu- 
lar, entire, translucent. 

Gronth occurs in media containing 
fresh sterile rabbit kidney and ascitic 
fluid. Under strict anacrolilc conditions 
good gronth on rabbit htowl glucose apir 
plates. 

Glucose broth in nhich V$<htrtchia 
coll or Baeilluj mfsenteneus (non-aporc 
stage) liss grown fsTOrs growth 

Acid but no gas from glucose Xeithcr 
acid nor gas from nwlto«<', hctov»-, 
sucrose, inulin or rMnnitol. 

Paws Bcrkrfcld Vand N fiJteni 

Optimum pll 7.4 to 7jSf. So growth 
at pll 7 0 or pII SO. 

Optimum temperature 37*C. Poes 
not 8urvi>'c 5G*C for luilf an hour. 

IStliogrnic for rabbila and guinea pigs 

Strict 8aaerol>c 

Source From filtered n.‘i«)pl>sr)ni:i'al 
ii«cfelio(\i from influenra patients in liic 
csriy liours of the dlsrsw. 

Ilibitst: Nsw)pljtr}ngral w-ashings uf 
man 


2. Diallster granultformans (Pavlovic) 
Bcrgey ct al. (Daclenum granult'for- 
mani Pavlovic, Cent f. Bakt , I .\bt., 
Ong., US, 1929, J32; Bcrgcy ct al., M.sn- 
ual, 4th cd., 1931, 311.) From I.atin, 
forming granules. 

Small rods. Xon-motilc. Gram-nega- 
tive. 

Agar colonics : Very small, transparent . 
N'o gas. 

Broth: Turbid. 

Utmus milk: Uncluingcd. 

Indole not formed. 

Acid from Rluro«e, sucro«e and mnn- 
nttol 

Passes through ChanilicrLmd filters. 

Palbc^nic for rabbits. 

Optimum temperature 37*C. 

.\naerobic to micruncropliilic. 

Source. From respiratory tract in 
influenza 

IlabiLst : Mucous membrane of respira* 
tory tract. 

Appendix. Family Parrobscterlaceae:* 
I)e Ikird (Iowa State Coll. Jour. Sci., 
1C, 1912, 471) defcrilies a new trilic, 
l/imcflc, which may IwlonR in this fam- 
ily The tril'o includes three genera: 
.tfima with the species .Virio polymorpha 
ami the %‘ariety .tfima pol;rT*''’'’P^‘'r 'nc- 
orK/ons,- llrr€lUa with the single species 
ilrrtUta royini’cofn; and Cothtdet with 
Xh«* single species rolloi-h* onorylon'i. 
Tlie organisms are Cram negniue, plco- 
tnorphie, motile or Hon motile hkIs, 
often tliowing bii»>br staining, ari<l wer*' 
is>>Lste<l frun tlie nornuil s-sgirw and fn>m 
<a«cs of raginitis and fonjuncli\iti» 
Drwron (Jour. Ikirt , 1915,511) classi- 

fies nineteen cultures in these genera. 


• Arrsnge<l by Ur A Parker l!iiehens,Uni\er(ity of Petin»>hatiia, Ph.lailelphis. 
Pa . March, I91f. 
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FAMILY XII. BACTERIACEAE COHN.* 

. (Arch. f. path. Anat. u. Physiol. , S5, 1S72, 237.) 

Rocl-shapcd cells without cndosporcs. Motile or non-molile. Gram-positive 
carboh^y^ratca^*^^^ Metabolism complex, amino acids being utilized, and generally 

This is a heterogeneous collection of species v. hose relationships to each other and 
to other groups are not clear. 

Only a single genus is recognized at this time. 


Genus J. BsctCTlam Ehrenberg. 

(IV. EvertebraW, Berlin, 1S2S, 8.) 

The original description of this genus follows: 

Novum Genua, Familia Vibnononim Ch&r&eter GenerU' Corpus polygistricum? snen* 
temm? tiudum, oblongum, fuaiforme but filiform*, recium, monomorplium icunlnuuoui nuuQuam dilata* 
turn), parum flexile (nee aperte undatutn), trbnsvetso in muttaa partes sponte dividuum. 

This may be translated as follows: 

Bacterium, new genus rauMily of Vibrios* Chancier c! the genus; Body tutb lasoy atomseji*? 
«UbQut an lutestme? naked, oblong, apiodle-ahapcd or fihrorca, straight, monomorphie im eontnctioit 
never dilatedh not wy pliant («ad not definitely wavy), freely eeparaied traosvemely into many parts 

The type species is Bacterium inlcculare Ehrenberg. 

The original description of this species follows: 

B. trllaculare nov. spec., distmcte triloculare a tnartlculatum, subfuslforsum, byatmum. 
Ammalculum 1/^00 lincac longum, eorpore terett. ArueuUa ecptaiaierna diviaionem instantemsnultl- 
. • . .. 

be reptero hae formae reapuust 

idconue ad Polygastnca non muidubiunteret interuu vuuuc.iu«u> . 


This may be translated as follows; 


B. triloculare new spec Definitely with three compartmeBts or three jointed, subfosilorm, hjaline. 
AniiBaleuJes 1/300 of a line in length, wjlb ft smooth body. The jomU or internal septa are obsincd to de- 
velop pteliiainary to multiple transverse splitting A motile but sluggish aminalculo. Observed in t « 
- • a c.„« nnwhere else. 

re. These forms refuse to fill their stomachs with 

icy and only temporarily in the Polygastrica. 


The original descriptions are taken frwn Buchanan, General Systematic Bac- 
teriology, 1925, 213, and the translations are also furnished fay him. Buchanan in his 
book gives an excellent summary of the nomenclatural status of the (erm BacUnum 

Ol1-9‘:in .. 

. --.—1-^.1 ^-ay to permit 


forming, rod-shaped bacteria winwe puaiwv,. — 
definitely established (Breed and Conn, Jour. Pact , SI, iJoo. 


ies of non-sporc- 
■ .ssification is not 
517). 


. Completely rcormneed by Proi. Robert S, Breed and ^Ire. Eleanore Heial Cl«e. 
New York State Experiment Station, Geneva, New Yort, Way IWO. 
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Bacterium triloculare Ehrcnberg. (Ehrcnbcrg, IV. Evertcbrata, Berlin, IS2S, 
Sj Bacillus clirenbcrpjt Trevisan, I generi e le Bpeciedclle Battcri.icec, 1S99, 18; Bac- 
terium thrcnbergii De Toni and Ttcvmn, in Saccanlo, Sylloge Fungorum, 8, 1SS9, 
1022; Baclcrium Imcola Cohn, Bcitrigc r. Biol. d. rflanicn, /, Heft 2, 1S72, 170.) 
Cohn also regards Vibrio ftneofa Miller, 1780 and Vibrio fincofa {Bacillus liucala, 
Boclriom line^la) of other authors as aynony'msof Daciertum tnlocufare os explained 
by Buchanan (loc. etl , 213 and 521). From IaUh t/>, three and loculus, cells or 
compartments. 

Key to the retnaintng •penes of genua Bacterium. 

1. Gram-positive. 

A. Non-motile. 

1. Kitrites produced from nitrates. 

1. Bacterium erythrogenei. 

2. Bacterium tubru/um. 

3 Bacterium linens. 

<. Baeterium tnycotifcs. 

6. Bacterium mulabile, 

6. Bacterium ^ualis. 

2. Kitrites not produced from nitrates. 

a. Grow on ordinary media 

7 Bacterium racemosurn 

8 Baeterium Aealii. 

0 Bacterium insectipbilium 
10. Bacterium tegumenlieola 
11 Baeterium minuh/eruh 
12. Baeterium /ulriim. 

aa Grow only on sc.» water me<)ia on Irrsh ixolalion. 

13 Bacterium mtirinopitcoitu* 

II Bacterium tecierirum * 

15 Bacterium immotum, 

3. Actii'ti on nitrates unVnown. 

Id. Baeferium onitnoninyrnes 
17. Baefeetum fninufisiimum 

11. Motile ill jdung cultures 

1 Nitrites not pnKlueed from mtnvles 

IS Bacterium mcrrlum 

19 Bacterium tmpcrialc 
(■ Motile I'roteiix-like growth on media 

1 Nitrite* not produreil from nilrutea 

20 Wrtcteriuin tnpfii 

21 Bocferium rrntrri 

Appendixes I and II; Tlie«« list 31 additional »j»eeirs of r*ram jvi^ilive, motile 
or non-moiile, non-spore forming, ro'l.sli.xpetl Ivartrria Pee p. TOO and C12 

tl (tram negai lie Digest eellul'me. Do not digest agir 
k Non-mmile Oehatin liquefied Chromogenie 
1 Mill, arid 

22. Baelenum itfonrum. 

22iu Bacterium lifualum 
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B. Non-motile. Gelatin liquefied. Non-chromogenic. 

1. Milk acid. 

a. Ammonia produced; indole not formed. 

23. Bacterium udum. 

C. JTon-motilc. Gelatin not liquefied. Non-chromogenic. 

1. Milk unchanged. 

a. Ammonia not produced; indole not formed. 

24. Bacterium lucrosum, 

2. Milk acid. 

a. Ammonia not produced; indole not formed. 

25. Baelerium acidulum. 

2C. Baelerium casligatum. 

D. IMotile. Gelatin liquefied. Chromogenic. 

1. Milk acid. 

a. Ammonia produced; indole is /ormed. 

27. Bacterium bibulum. 

Appendices ^1 to III; These list additional species of cellulose-digesting, 
Gram-negative, usually motile, rod-shaped bacteria. Seep. 6I5and622. Also 
similar species that utilize bacterial polysaccharides as a sole source of carbon. 
Seep. 623. 

III. Gram-negative. Digest agar. 

A. Non-motile. 

1. Nitrites not produced from nitrates. 

a. Acid from glucose and other sugars 

28. Bacterium nenchii. 
aa. Do not form acid from glucose. 

20. Bacterium ■polysi'phoniae. 

30. Bacterium drobachense. 

2. Action on nitrates unknown. 

a. Do not form acid from glucose. 

31. Bacterium delesseriac. 

32. Bacterium bcreole. 

33. Bacterium ceramxcola. 

B Motile but position of flagella net given. May be either pcntrichous or 
polar. 

1. Nitrites not produced from nitrates 

31. Bacterium rhadomelae. 

2. Action on nitrates unknown. 

35 Bacterium atginovoTum. 

30. Bacterium fucicola. 

* . * ! ■ 

dij,.---..*. 
ria Seep. 627. 


IV. Gram-negative. Digest chitin. 

A Alotile but position of flagella not given. 

1. Non-chromogenic. 

37. Bacterium c^itincpauum. 

2. Yellow chromogenesis. , 

38, Bacterium chitmochroma. 
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Appendix I; One additional epccies is described. See p. G32. 

V. Gram-negative. Fhospliorcscent bacteria. 

A. Non-motile coccobaeilli from sea naler. 

1. Xo liquefaction of geLatin. 

39. Dacltrium phoiphoreum. 

B Motile rods from 8Ki water TosUion of flagella not given. 

1 . Xo grow th in broth, and on coagulated blood serum or potato. 

• 10 . Baclerium phoiphorescens indigenus. 

C Xot Btntpcl nbelhcr motile or non-motile From disc-ased insect }an'.ac. 

] Yellow growth on potato 

41. Jinelertum hemophosphoreum. 

Appendix I: This includes a list ofmorc tlmn 40 additional so-c.aIled species of 
phoiphorcseent L.-ictena See p C3I. 

\T. Gram-ncg.alivc. racult.ativc autotrophic b.ictcri.a which secure energj'from 
the oxidation of hydrogen and utilize carbon from CO|. 

.\ Xon-motile. 

1. Growth shows a red chromogenesis. 

42 Daeterium erythrogheum. 

B. Motile with peritrichous (I.agc)H. 

1. Yellow chromogencsis. 

43 fiaeUrium lentu!um. 

2. Ivory-eolorcd colonics 

41 Baetenum teueogloeum. 

Vll Gmtn-nogative. I'lani pathogens 
A Xon»motilc 

1 Gelatin not liquefied 

45 Baeltfium stoeartii. 

II .Motile with a jiohar flagellum 
I. Gelatin not liquefied 

a. Colonies inuilard yellow on ar»r. 

40 Baelerium foedirresecni. 
b Colonies honey to A'aples jellon on agar. 

4" Bncifnun albtltntant 

Appendix I: This in eludes IPaddilionalsifecicspbeeilm BacUnurnttr Baeii- 
fut by tlieiraulhors .\1) arer»porle«l to rau«eor to Iwns^oei.ated with plant 
Pee p f»T> 

\ III lirifn iiegntne MisecllaneoiK eperips 
A Prixluee a pink to re<I ehroniogene*i(i 

1 Motile. 

a (lel.xtm not liquefieil 

4H Btielfnufn ruf-e/onrn* 

an Gelatin hqiiefifnl 

49 /Meferiu*! ruti’dun 

2 N'oii motile 

a Gelatin n<it liqijefie.1 


50 Battt'tufy laSrrittu’n. 



GOO 


MANtTAL OF DHTElUnNATIVE SACTEIUOLOGY 


B. Do not produce pink or red chromogenesis. 

I. Rlolile. 

a. Produce cloudiog ia atginic acid liquid medium, 
b From sea water. 


bb. From soil. 


51. Bacterium alginicum. 


. uucierium lerresiraigimcum. 


oj. isaeteriui 

sa. Action on alginic acid unknown, 
b. Causes a disease of swans. 

53. Bacteriurn eygni. 

2. Non-motilc. 


a. Causes red spot disease of carp. 

51. Bacterium eyprinicida. 

aa. Causes liberation of ammonia from a mixture of horse manure and 
urine. 


55. Bacterium parvulum. 

aaa. Utilizes formates In a liquid medium with the formation of a red- 
dish pellicle, 

56. Bacterium rnethylicum. 


Appendix 1: Rfiscellaneoua described species of non-spore-forming bacteria 
placed by their authors in the genus Bacillus. Sec p, 513. 

Appendix II: Includes anaerobic bacteria that produce metbaoe. Seep 515 
Appendix III: Miscellaneous species of non-sporo-forming bacteria bated 
but not described. See p C47. 


1. Bacterium erytfarogenes Leltmano 
and Kcumann. (Daclerium lacUs ery- 
(hrogcTies GrotenfeJt, Fortschr. d. Med., 
r, ISS9, 41 i Bacillus laciis erytkrogenes 
Sternberg, Manual of Dact., 1S93, 630; 
Lehmann and RTeumann, Cakt. Diag., 
1 AuH., S, ISOC, 253; Bacillus erythrogenes 
Matzusebila, Bakt. Diagnoslik, 1002, 
220; Corynchaclcnum erythrogenes Kiss- 
kalt and Borend, Cent, f. Bakt., I Abt , 
Orig., 81, 1918, 446; Erylhrobactllus 
erythrogenes Holland, Jour. Bact., 6, 
1920, 218; Erythrobaallus (laefis) try- 
thragenes Holland, tbid ; Serralia lacUca 
Bergey et al., Manual, 1st ed., 1923, 93; 
Chromobacterium lochs erythrogene8"Top- 
Icy and Wilson, Princip Bact. and Im- 
mun., 1, 1931, 402 ) From Greek, red- 
producing. 

il/icrococcus lactis erythrogenes Conn, 
Esten and Stocking, Ann. Kept. Storrs 
(Conn.) Agr. Exp Sta., 18, 1906, 117 is 
stated to be allied to if not identical with 
the above species. 

Rods; 0.3 to 0 5 by 1 0 to 1 4 microns, 
in broth often up to 4.3 microns long. 


occurring singly, and having rounded 
ends. Non-motile. Stain nith the 
usual aniline dyes. Gram-positive (Leh- 
mann and Neumann, loc. cth). 

Gelatin colonies: Small, circular, gray- 
ish, becoming yellow, sinking into the 
medium. Cratenform liquefaction. 
YcUow Kdimcnt. Medium becomes 
rose-colorcd. 

— • • f ._P. « n'SiHsb. 


surtace, lue iiipiju u>.vv..4...e> 
yellow sediment. The solid portion as- 
sumes a weak rose color. 

Agar stab: Moist, fairly luxurjani, 
yellow growth, the mediuio assuming a 
rose to wino color. 

Broth; Turbid, yellow. Pellicle (Ful- 
ler and Johnson, Jour. Exp. Med., 4, 
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FAinLT BACTERUCeAE 


GOl 


tral or alkaline A Blratiun of blood-red 
scrum is seen above the precipitated 
casein and above this a yellowish-whjle 
layer of cream. An intensive sweet 
odor ibal becomes disagreeable. 

Potato: Growth rrpid, spreading, 
grayish, later jcllow. On incubation ft 
dcop golden yellow color develops alter 
G to 8 da} 8. A darkening of the medium 
occurs around the culture, but soon dis- 
appears; later the whole potato becomes 
a weak }clIo’[\iah-rcd. 

Indole not formed (Fuller and John- 
mn, loe cib). Indole formed (Chester, 
Manual Dclerm. Itacl., ICOl, 17^). 

Blood serum: Ijquefied (Fuller and 
Johnson, foe. cil.). Not liquefied (Ilcfl- 
eran, Cent. f. Bakt., 11 Abt., tl, 1903, 
450). 

Nitrites produced from nitrates 

No gas from carboh} dratca. 

Slight H)S production (Matzusebila, 
foe n(.)> 

Red pigment insoluble In water, alco- 
hol, ether, eblorofortn, and benzol. 
Soluble (Ileffcran, foe cit., C20). Yellow 
pigment Insoluble. 

I)is(inctive charaeter; Milk becomes 
bIo(Hl*red in 12 to 20 days. 

Non-pathogenie for mice (Fuller and 
Johnson, foe. ci< ). 

Optimum temperature 28* to 35*C 

Aerobic (Fuller and Johnson, foe. cjt.). 
Facultative anacrolic (Ileffcran, foe. 
cil , 630). 

Source: Isolated from red milk by 
iiueppe in lYiediaden in IW. Irnlatcd 
frtim feces of a child by Baginsky (Cent, 
f Bakt , e, 1880, 137). Isohted from 
Ohio Riser water by Fuller and Johnson 
if'v. cil ). Isolated from Mis-sls'ippi 
Hivcr water by llefTcnn (h'C. ol ). 
Tat.sroff i«olated a r^v? flunre«cent eoc- 
rotinctenum (ffoci/fu* rot<if.uf>retrtn$ 
Kru«e, in FlOcfe, Die MiVn'orr'ni’men, 
3 .Null . f, 18^, Silj; Ractfriun foso 
fuorftfeni Chester, .\nn. Ilepl. l>el 
C<.1 Asr, Ftp. St.a . P. l^nT. 112) which 
Aligula reports as Idenlieai, but whlrh 
Heflerwn coniiders atypical 


Habitat: Probably widely distributed 
in nature. 

2. Bacterium submfum Burn and 
Btaub. (Burri and Staub, Landwirtsch. 
Jalirb. d. Schweiz, iO, 192G, lOOG; Ser. 
ratio auhr»fa Bergey ct al , Manual, 3rd 
cd , 1930, 123.) From kAtin tub, some- 
what and Tvfun, red. 

This organism is stated to be closely 
related to or possibly identical stUh 
Itaelerium crylAro^Cfirt. 

3. Bacterium linens \Vclgm.ann. (Or- 
ganismus IX, Wolff, Milehwirt. 2ent., 
5, 1909, 145, Weigmann, in Wolff, Cent, 
f Balt., 11 Abt., t8. 1910, 422, and in 
Wcigmaiut, Mykologic dcr Milch, C!, 
1911,220.) From 1-atin, daubing, smear- 
ing, or spreading over. 

Also see Steinfatt, Milehwirt. 
Forsch., $, 1930, 7; Kelly, Jour. Dairy 
Sei., to, 1937 , 239; Albert, X/)ng and 
Ilanuner, Iowa Agr. Fxp. Sta. Res. Bui. 
328. 1914. 

Rods: Average 0C2 by 2J5 microns 
wlicn grown I to 2 days on tryptone glu- 
co«e estrael agar. Non-moUle (WolfI). 
CJmm-poeitivo (Kelly, foe. cit ). 

GcUtm colonies- Al IS'C punctiform 
at first; after 12 ibys about 1 mm in 
diameter, coropaet, circuhr, shiny, 
brownish-yellow to red-hrowm Lique- 
faction. 

Gelatin stah: At 21*C erateriform 
liquefaction, becoming infundibu’iforin 
on cxtendetl inculrttion. lUle cf Hque- 
fsction varies con«idF«rahly with differ- 
ent cultures, some completing it in 15 
tLsys, others not completing it eien on 
long ineuhtlion. 

Agsr colonies- On trj-plone glueono 
extract egar al 21*C after 1 to 2 ds}§, 
colonies convex, ghitening, entire an-l 
cream-eoloretl, l>eeoming bro-^n on ex- 
tended incuI*atioa; ilismetem 2 to 5 rrm. 
On special fheese agar with ineuhsHon 
in oxygen, luxuriant growth, the coh<r 
tiecoming bright orange to rr<M.»h. 
brown in 4 or £ days 
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Agar stab: Heavy surface growth on 
tryptono glucose extract agar at 2VC 
with no growth along the line of inocu- 
lation. 

Agar slant; On tryptone glucose ex- 
tract agar at 21 “C after 2 days growth 
abundant, glistening, filiform, non-viscitl 
and cream-colored. After e^itended in- 
cubation the color usually is brown. 
On special cheese agar in au atmosphere 
of oxygen the growth is bright orange to 
reddish-brown in 4 or 5 days. 

Broth: Turbidity and sediment. 

Potato. At 21®C after 6 days, growth is 
scanty, smooth, glistening, and varies in 
color from grayish to brownish-orange. 

Litmus milk- At 21 “C the changes are 
very slow. After 6 or 7 days the reac- 
tion becomes alkaline and a yellow sedi- 
ment appears. After approximately JO 
days some digestion is evident, complete 
digestion generally requiring several 
weeks to over a month. A distinct ara- 
rooniacal odor, more or less objection- 
able, produced in old cultures No 
coagulation. Ropincss often produced 
on extended incubation. 

Indole not produced. 

Nitrites produced from nitrates 

Methyl red and Voges Proskauer reac- 
tions negative. 

Hydrogen sulfide produced in broth 
and on agar by some cultures but not 
by others. 

Natural fats not hydrolyzed 

No acid or gas from arabmose, dex- 
trin, glucose, dulcitol, galactose, inulin, 
lactose, fructose, maltose, mannitol, 
raffinose, rhamnose, salicin, sorbitol, 
sucrose or xylose. 

Ethyl, propyl, butyl and amyl alco- 
hols oxidized largely to corresponding 
acids;hexyl and heptyl alcohols attacked 
much less actively 

Catalase rapidly produced in or on 
various media. 

Aerobic. 

Growth temperatures. Growth at 8“ 
and 37°C but not at with the opti- 
mum at about 21®C. 


Heat resistance low', cultures being 
killed at 62.S*C in a few minutes. 

Grow'th in the pH range G 0 to 9.8; no 
growth at pH 5.0 or below. 

Salt tolerant, cultures growing ro-adilj- 
in. a concentration of 15 per cent salt in 
broth Of skim milk, with certain cultures 
apparently capable of growing somewhat 
in much higher concentrations. 

Closely related to or identical vith 
Bacterium erythrogenes Lehmann and 
Neumann 

Source: Originally isolated by Wolff 
from the surface flora of various soil 
cheeses. 

Habitat: Widely distributed in and 
especially on the surface of dairy prod- 
ucts including blur, brick, camembert, 
liraburger, oka and Cheddar cheeses, 
butter, milk and cream. Also found in 
various feeds including grains, silage, 
green plants, hay and straw, and in 
Water, soil, manure, and air. 

4. Bacterium mycoldes (GrotenlcU) 
Migula, (Baclerium myeoides roseum 
Grotcnfelt, Fortschr. d. Med., 7, 188*1, 
46; Bacillus tnycoides roscus Sternberg, 
Manual of Bact., 1803, WO; Migula, 
Syst. d Bakt., 5, 1900, 482; Bactlht* 
fnycotdes-roscus Xfolland, Jour. Pact., S, 
1920, 219; Erylhrobactllus myco:’*J- 
roseus Holland, *bid.; Sermlia rosea 
Bergcy ct al., Manual, 1st ed , 1923, P6; 
Chromobacterium myeoides roseum Top- 
ley and Wilson, Princip. of Bact. and 
Immun , i, 1931, 402.) From Greek 
myilM, fungus and etdos, form. 

Rods: Non-motile. Gram-positive. 
Gelatin colonics: Red, felt-hke. 
Liquefaction 

Gelatin stab; Rapid liquefaction. 
Red pellicle. Red sediment. 

Colonies composed of interlacing fila- 
mente (Crookshanfc, Toxtb of Bart, and 

Inf Dia , im, 521). 

Agar stab: Red color produced » 
Crovra in dark; a nhilo color in presence 

of light. 
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Optimum temperature: Room tem- 
perature. 

Pigment ioluble in water. 

Distinctive characters. Morpliologi- 
cally like the anthrax bacillus. Appear- 
ance in gelatin Production of a 
brilliant rose color when gronn in the 
dark; colonics groan in the light are 
white, but they assume the red color if 
developed further in the dark. 

Source- Isolated from Wiesbaden soil 
by Scholl 

Habitat: Unknown. 

Norn. It has been claimed that this 
or a similar organism forms spores 
(Matzuschita, Pact Diag., 1902, ICS; 
Pcrlbcrger, Cent f. Bakt , 11 Abt . CS, 
1921. S). However cultures of Scholl’s 
organism received from the Kril collec- 
tion by IleJIcraii (Cent f Bakt., II Abt, 
//, 1903, -ISS) and by Breed in 1920 {per- 
sonal communication) did not form 
spores These cultures produced ni- 
trites from nitrates and failed to liciucfy 
gelatin 

5 Baeteriuia mutablle Steialiaus 
(Jour Iknet., 1911, 775 ) Proml-atin 
piuttililt$, changeable 
Short rods On agar, 0 7 to OB bj 10 
to 2 0 microns. In fluid media, such as 
tryptophane broth, pleomorphic, bi- 
zarre forms frequently npj>earing slight ly 
hranched \on-niotiIe. Cram posi- 
ti\e 

fjelatin Blnl> Very slow liquefaction 
Agar colonies- Crr.ani to jellow, nr 
nil.ar, smootli, glistening, tijiaque 

hrolli Motlerate turliiility, slight sedi- 
nieiit 

I.itnius unit .MLaline, iKift runl. slow 
{>eptnnizalion 

indole not prtMhiecl 
lljtln'gen sulfide not producnl 
\itrites pri»>lufrtl fr«un nilralrs 
Suarrh not h}drfdv*cd 
tilucofe, l>elo^e. purf'we and maltose 
ii«t fermented! 

\er»d>ir 

Siurre From the almienUry tract «f 


the lyrcman cicada, TiiuVen finnci 
Smith and Grossbcck. 

Habitat: Unknown 

0 Bacterium quails Stcinbnus. (Jour. 
Bact,, Jf, 1011, 77d.) From J,atin 
quatta, of what kind. 

Short rods. Very short on solid media, 
frcqucntlj* ellipsoidal in shape. In fluid 
media. 0 5 to 0.7 by 1.4 to 2.2 microns, 
occurring singly. Xon-motilc. Gram- 
{Kisitia'c 

Gelatin stab. Liquefaction. 

Agar colonies: Small (1 mm), white, 
glistening, transparent, circular, entire. 

Agar alant. Filiform, smooth, glis- 
tening. 

Broth: Almost clear; slight turbidity 
in serum and glucose broth. 

Litmus milk. No change. 

Indole not produced 
Hydrogen sulfide not produced. 

Slight production of nitrites from hi. 
trales 

Starch not liydrolyzed 
Acid from glucose, sucrose and ma|. 
(osc f.Ac(o*e not /emicnled. 

Source From the ahmentar)* tract of 
the tarnished plant bug, Lygut prufea* 
*!• L. 

Habitat Unknown 

7 Bacterium racemosum Zettnon 
(Zettnow, Cent f Bakl , I Abt , Orig , 
77. PI5. rt’L Ztllnornn racemoM Under- 
lem. Bakt Cjclogenie, Berlin, 1925,259; 
f7ae<if‘<tcffrtum raetnotun Ilerge.i ct al , 
Manual, 1st ol , 1921, 1 15 ) Fmm lAlin 
roermotu*, iimnrliing 

Filaments 0.5 to PS b> 10 to 12 mi- 
crons Branriiing forms found Non- 
motile Gram i>*i»Une 
Gelatin cotoniea White, circular, eoft, 
granular, bn>wrni«h. entire 
Gelatin itali While surface growth. 
Liquefaction napiform 
.\gar slant Light jellow, limile<l 
growth 

Broth: Turbid 
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Litmus milk: Coagulated, becoming 
alkaline. 

Potato: Dirty.yellowish, limited 
streak. 

Indole not formed. 

Nitrites not produced from nitrates. 

Aerobic, facultative. 

Optimum temperature 20*C. 

This species is selected as the type 
species for the genus Zeilnotcia Endcr- 
Icin (loc. cil.). 

Source: Contamination on agar plate. 

Habitat; Unknown. 

8. Bacterium bealil Buclianan and 
Hammer. (Buchanan and Hammer, 
Iowa Agr. Exp. Sta. Research Bull. 22, 
1915, 249; Escherichia healii Bcrgey 
ct al., Manual, Ist cd., 1923, 200; Achro- 
mobacfcr heahx Bergcy ct at., Manual, 
2nd cd., 1925, 157.) 

Rods ; 0.5 to 0 7 by 2.2 to 12.9 microns, 
occurring singly and in short chains. 
Non-motile. Gram-positive. 

Gelatin stab: Stratiform liquefaction. 
Villous growth in stab. 

Agar colonics: Largo, Vihile, rWtoid. 

Agar slant: Wiito, hard groa-th, with 
no tendency to stringiness. 

Broth; Gray pellicle and sediment. 

Litmus milk Slightly acid, becoming 
slimy, coagulated, peptonixed. 

Potato: Heavy, white, glistening 
growth. 

Indole not formed 

Nitrites not produced from nitrates. 

Acid without gas from glucose, fruc- 
tose, maltose, sucrose, salicin and starch. 
No acid from mannitol, lactose, raffinosc 
or inulin 

Aerobic, facultative 

Optimum temperature 22®C 

Source: Slimy milk. 

Habitat: Unknown 

9. Bacterium insectlphlUum Steinbaus. 
(Jour. B&ct., 42, 1941. 777.) From M. 

L. insect, insect and Greek phtfos, 
loving. 

Rods. 0.8 to 1.2 by 1.0 to 2.8 microns, 
occurring singly At times appearing 


almost as cocci or coccobacilli. Non- 
motile. Gram-positive. 

•Gelatin stab: Liquefaction. 

Agar colonies; Light greenish -yellow, 
circular, entire, raised, glistening, 
flmooth, opaque. 

Agar slant; Filiform, raised, Boiooth, 
glistening, opaque growth. 

Broth: Moderate turbidity, slight vis- 
cid sediment. 

Litmus milk: Alkaline, peptonization, 
and slow reduction. 

Potato; Greenish -yellow, thick, moist 
growth. 

Indole not produced. 

Nitrites not produced from nitrates. 
Hydrogen sulfide not produced. 

Starch slightly hydrolyzed. 

No action on the following carbohy- 
drates: Glucose, lactose, sucrose, mal- 
tose, fructose, mannitol, galactose, arab- 
inoge, xylose, dextrin, saiicin, rhamnose, 
raflinose, trehalose, sorbitol, inulin, dui- 
citol, glycerol, adonitol, mannose. 
Aerobic. 

Source: From the body a'all of the 
bagw'orm, Thyndopleryx epkemerae/or- 
mis Haw. 

Habitat; Unknown. 

10. Bacterium tegumenticola Stein* 
haus. (Jour. Bact., 42. IMI, 775.J 
From Latin teyumentum, cover, skin 
and cola, dweller. 

Small rods; 0.5 to 0 8 by I.O to 1.5 mi- 
crouB. Have a tendency to be ellipsoidal 
on solid media. Non-motile, Gram- 
positive. 

Gelatin stab; Generally no liquefac- 
tion Variable. 

Agar cofonfesr Tiny (1 ram), white, 
convex, glistening, circular, entire 
Agar slant: Filiform, glistening, gray- 
ish-white groivth. 

Broth: Slight turbidity; sediment. 
Litmus milk: No change. 

Indole not produced 
Hydrogen sulfide not produced. 

Nitrites not produced from nitrates. 

Sterch not hydrolyzed 

Acid slowly produced from glucose 
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and mfiUosc. Add from sucrose lac- 
tose not fermented. 

Source: From the integument of the 
bed-bug, Cimex lectularius L. 

Habitat: Unknown. 

11. Bacterium minotaferula Stcinbaua. 
(Jour iJact.ji?, 1511,778.) FromLaiin, 
Email rod. 

Very small rods: 0.4 to 09 by 0 7 to 1 0 
micron, occurring singly N'on-motile 
Gram positive. 

Gelatin st.ab: No liquefaction. 

Agar colonics; Colorless to faint gray, 
circular, smooth, entire, glistening 
.\par slant. Very thin, transparent, 
glistening growth. 

Ilroth. Slight turbidity ami sediment 
l.iimus milk' Xo change at first; 
slightly acid after one week 
Indole not produced. 

Iljilrogen S'jlflilc not produced 
Nitrites not produced from nilntcs 
Starch not hydfol)icd. 

Acid tromgluposea(tcr4 days Slight 
acid from sucrose I,acto«e and malto*c 
not fermentC'f 
Aerobic 

Soiipcc' From trlturatcil specimen of 
the mud dauber wasp, 5cef«pftron ct 
nrnlaruirn Pru. 
llahitat. Unknown. 

12 Bacterium fuWum (Zimmrrmann) 
Chester (Bjciffm /iifeut Zimtncrmann. 
Hakt un«ercr Trink- u Nutxw.twr, 
riicmiitt, f, ISJO, 41, rheitcr, \nn. 
Urpt Pd Col. .\gr. I'ap Sta , !'‘>7, 

107, nirvl-oclrriun fulrum Itergr'y el 
n1 . Manual, l«l el., 1'>2A, 115) From 
Ijitin fulriit, dull yellow. 

Uod« 0 S b> 0 9 to 1 3 microns, occur* 
ting singly ,in pain and ineham* Non- 

nv'tile (Imiii pi'iliae 

Gelatin eol'i-iea Circular, conaet, 
yelJon 

('.rlalin stab- Cmver, tr IbtS.jellow 
airfare gniirth G »1 gfuwth In slab 
‘•too li j'j'faelion 

tear fUnI Oran;- r- 1, clutening 
numV 


Broth: Turbid with yellow sediment. 
Litmus lactose lirolh: Acid, or acid 
then alkaline (Djar, Ann. X. Y. .\cad. 
Sci., 8, 1833, 3GS’). 

Potato: Slowly spreading, yellowish, 
glistening growth. 

Indole formed (Dyar, foe. cil.). 
Nitrites not produced from nitrites 
(Bcrgcy). 

Aerobic, facultative. 

Optimum temperature 30’C. 

Source- From Chcniniti and Dohcln 
lap water (Zimmermann) From dust 
and water (Pyar). 

Habitat- Water. 

13 Bacterium marlnoplscosus ZoUell 
andUph.am. (Bull Ssrij>pslnat Ocean* 
ography, La JolLa, S, 1911, 253.) From 
Latin monnus, pertaining to the sea, 
and pijcojui, fish. ’ 

HihIi- 1.3 to 1 G by 2 0 to 4.7 microns, 
with foundeil ends, show gmnuhr stain* 
ing, occurring singly, in purs and long 
cliains. Xon-moiile. (jr.am-po«itlae, 
but many cells tend to decolonio leaving 
Grrm p<*ji(lae granules 
All differential media except the fresh* 
water broth, litmus milk, and potato 
were prepared with sea water. 

Gclitm colonies: Cray, circular, con- 
vex, 1 mm. Xo pigment 
Gelatin stab: Liquefaction tiapiform, 
becoming enteriform to stratiform with 
age Cornph'te m GO days. 

.Ngarc'donics 2 to 4 mm. circular, con- 
vex. snttre, smooth, irregular cilge, 
.\garslxMt; Luxuriant, h-ide-1, glisten- 
ing. buiyn»Us growth wiUi no jogm'nt 
prx-water hrotli No turbidity, abun- 
dant flrcculent s-'lime-it, slight s irfar- 

Frc'h-watrr hnith; Gt-kl gri>»lh 
l.itmix n Ik Pe-oh>fi»c1, neutral, 
top |>e;>tor.i*e 1. 

IVlato Heavy . whit". rai»* I, imiroIJ, 
diMgr.xth 1 \.:Mo dsfker.el. 
la 1 .1" tioi f.-rme J. 

Nitrites nal pr ►! i-'d fr i-n nitrates. 
.\ri 1 lejt no gas fn'-n gl nn 1 nma* 
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nitol. No odd from maltose, lactose, 
sucrose, glycerol, xy]os.e or salicin. 

Starch is hydrolyzed. 

Hydrogen sulfide not formed. 

Ammonia produced from peptone but 
not from urea. 

Casein is digested. 

Fats are not hydrolyzed. 

Aerobic, facultative. 

Optimum temperature 20“ to 25'’C. 

Source: Found on the skin of marine 
fish. 

JEabitat: Not known from other 
sources. 

14. Bacterium soclovlvum ZoBell and 
Upham. (Bull. Scripps Inst. Ocean* 
ography, La Jolla, 6, 1044, 260.) From 
Latin socius, associate and vhum, to live. 

Rods. 0.5 to 0 8 by 3.0 to 4 0 microns, 
with rounded ends, octurring singly, in 
pairs, and chains. Kon-molilc. Cram* 
positive but tends to destain, leaving 
Grani'positivc cell wall and granules. 

All differential media except the fresh- 
water broth, litmus milk and potato were 
prepared with sea water. 

Gelatin colonics: Irregular, sunken, 
filamentous margin, grayish-white. 

Gelatin stab - Crateriform liquefaction 
becoming stratiform. 

Agar colonies. 2 to 4 mm. circular, 
convex, smooth, entire, darker center. 

Agar slant: Luxuriant, beaded, glis- 
tening, butyrous growth with no pig- 
ment. 

Sea -water broth. No pellicle, no tur- 
bidity, heavy flocculont sediment 

Fresh-water broth Fair growth. 

Litmus milk Decolorized, neutral, 
completely peptonized m 20 d-ays. 

Potato Abundant, dull, light cream- 
colored growth. Potato darkened. 

Indole not formed 

Nitrites not produced from nitrates. 

Acid but no gas from glucose, maltose, 
and mannitol. No acid from glycerol, 
lactose, sucrose, or salicin. 

Starch is hydrolyzed 

Hydrogen sulfide not formed 


Ammonia produced from peptone btiC 
not from urea. 

Casein is digested. 

Fats not hydrolyzed. 

Aerobic, facultative. 

Optimum temperature 20® to 25®C. 
Source: Found associated with seden- 
tary organisms in the sea. 

Habitat: Commonly found on sub- 
merged surfaces and on sessile diatoms 
in sea water. 

15. Bacterium immotum ZoDell and 
Upham. {Bull. Scripps Inst. Ocean- 
ography, 5, 1944, 271.) From Latin, 
meaning immobile or stationary. 

Rods: 0 8 by 3.1 to 8.6 microns, with 
rounded ends, occurring singly, in pairs, 
and long chains. Non-motile, Gram- 
positive but tend to destain leaving 
Gram-positive outline and granules, 
AH differential media except the fresh- 
water broth, litmus milk, and potato 
were prepared with sea water. 

Gelatin colonics: Small, circular, 
raised, gray, slowly digest gelatin. 

Gelatin stab: Crateriform liquefaction 
becoming infundibuHform. Beaded 
growth along line of stab. No pigment 
Agar colonies : 1 to 2 mm, circular, con- 
vex,' smooth, lobato margin, darker 
centers. 

Agar slant: Luxuriant, glistening, 
echinulate, mucoid growth with no 
pigment. 

Sea-water broth: No pellicle, moderate 
turbidity, abundant, floceulent sedi- 
ment. 

Fresh-water broth: Scanty growth. 
Lltmua rwUk: Decolorized, neutral, 
partly peptonized in 20 days. 

Potato: Luxuriant, mucoid, creamy 
growth which darkens potato. 

Indole not formed. 

Nitrites not produced from nitrates. 
Acid but no gas from glucose, maltose, 
xylose, and mannitol. No acid from 
glycerol, lactose, sucrose, or salicin. 
Starch is hydrolyzed. 

Hydrogen sulfide not formed. 
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Ammonia produced from pcplone hut 
not from urea. 

Casein is digested. 

Fats not hydrolysed. 

Aerobic, facultative. 

Optimum temperature 20* to 25*C 
Source: Found associated with marine 
sedentary organisms. 

Habitat: Xot knoam from other 
sources. 

16. Bacterium ammonlagenes Cooke 
and Keith. (Cooke and Keith, Jour. 
Bact , IS, 1927, 315; ammonr- 

agenta Bergey ct al.. Manual, 3fd cd„ 
1930, 307.) From M. L. ammonia and 
lAtiu genero, develop. 

Hods nith rounded ends, OS by 14 
to 1.7 microns, occurring singly. Kou- 
motile. Gram^positivc. 

Gclatm stab: .Vo liquefaction 
Agar colonies' Circular, fl-at, smooth, 
entire, gray. 

Agar slant: Growth moderate, smooth, 
flat, opaque, glistening, hutyrou^, amor* 
phous. 

Broth: Modente turbidity, with floe- 
culent sediment. 

Litmus milk: Slightly alLaUne 
Indole not formetl. 

Vo action on catlwhydrates 
Blood serum not liquefied. 

Urea ts fermented forming ammoma 
\crobic, facultative. 

Optimum temperature 30*C. 

R<>urcc: From feces of inf-anti. 

Habitat Presumably widely iln* 
twhuted in putrefying miferi.ili 

17. Bacterium mtoutlsslmum MigtiU 
{/foeillui pyogrntt minututtmuf Knis", 
in Fltlsce, DieMikroorgani8fnen,3 .Vufl , 
t, 417; Bflffrn'um pyojenea wiau* 
/litimui Cliester, Ann Ilept. 19eT. Col 
.^gr Krp. St.a., D, 1R37, MigiiK, 
Syil d. Bnkt., t, lono. 41S, Dxrthflta 
mntititfima Bergey el al , Man'jal, lat 
e^l . lO'yi, 23^; .‘'f.ijrlf't minufiriina 
Bergey et al , Marmal, 3rd e*l , lOTB, 
3.’/!) From Ijitin, smallest. 


Description from Kruso (foC. at.). 
Description not different from tluit of 
Baciflua tenuis spiiti'^cnrs Pansini, ac- 
cording to Chester (Ann. Jlept. Del, 
Col. Agr. Eip. Sm., 9, 1S97, S9). 

Rods: 0 5 by 10 micron, occurring 
Bingly and in pairs. Von-motile. 
Gram-positive. 

Gelatin stab; Vo liquefaction. Yel- 
lowish growth spreading sligUlfy on 
surface. 

Growth on agar and blood serum is not 
cliaraeteristie 

Acid hut no gas from glucose and lac- 
tose. 

Vo characteristic odor. 

Vot pathogenic for mice and rahhlts. 

.\crobic, f.acuUativc. 

Optimum temperature 37’C. 

Swree: Isolatcil from a facial abscni 

Habit. 1 t' Vot known from other 
sources 

1$ Bacterium Ineertum Bteinhaus 
(Jour.Bict ,<?, 1011,770 ) Prom Katin 
incerlut, uncertlin. 

Short rods- 0 5 to O.S by 1.0 to I 5 
micron*, occurring singly and occailon- 
ally in pairs. Young cultures motile, 
after 4S hours generally non-motile 
Gram-jiositlve; after P? Imurs naany 
rclfs l>ccome Cram ncgatiie 

Gelatin stab: Vo liquefaction. 

•Vgar colonies. Tiny, grayish-white, 
smooth, almost transparent. Doe* not 
grow Well on nutrient agar. 

Vorlh’a gelatin chijeokate agar slant; 
Filiform, thin, transparent gro-Mh 
Brown color of chocolate m-dinm 
changes lo jelbiwish-grecn. 

IrtcKvI iigar .\lpha hrniolysis at firsl; 
after three days l-et-a hemolysis. 

Broth- .\tnosl cl>.ar, very slighl 
grow ill. 

I.itmn* riilk: No ehing-. 

Indole not pOKlucivl 

Hydrogen silfil" not pn»Ijr<-l 

Xitntei n »t |>r«luer,i fft.m nitrate* 

Starrh not byilrotvsc,} 

hut no ga« fn>m gliKosc. nero*'’, 
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fructose, mannose, and maltose. No 
fermentation of lactose, rhamnosc,galac. 
lose, mannitol, dulcitol, inositol, or 
sorbitol. 

Voges-Proskauer test: Negative. 
Microacrojiliilic. 

Source: From the ovaries of the lyre- 
man cicada, 7'tbicen linnet Smith and 
Grossbeck-. 

Habitat: Unknomi. 

39. Bacterium Imperlale Stcinhaus. 
(Jou^.Bact.,.^^,3{Ml, 777.) From Latin 
imperialis, referring to the imperial 
- moth. 

Small rods: 0.5 to 0 8 by l.O to 1.7 
microns, occurring singly and in p-ilrs. 
A few cells motile in young cultures. 
Gram-positivo. 

Gelatin Btab; No liriucfaelion. 

Agar colonics: Circular, entire, almost 
translucent, pinkish-orange to yellow 
pigment. 

Agar slant: Filiform, glistening, 
opaque growth. 

Broth; Slight to moderate turbidity; 
slight sediment. 

Litmus milk. No change at first, later 
slightly acid. 

Potato, Heavy, glistening, moist 
growth, reddish to ydlowish-orangc. 
Indole not produced. 

Hydrogen sulfide not produced. 
Nitriles not produced from nitrates. 
Starch not hydrolyzed. 

Acid but no gas from glucose, sucrose, 
maltose, fructose, mannitol, galactose, 
arabmose, xylose, salicin, rnlTmose, tre- 
halose, sorbitol, mannose, adonitol, 
csculin, and slight acid from lactose and 
de\trin. Inulm, dulcitol, glycerol, 
rhamnose, adonitol, and inositol not 
fermented. 

Aerobic. 

Source - From the alimentary tract of 
the imperial moth, EacUs imperialis 
Dru. 

Habitat- Unknown. 

20. Bacterium zopfii Kurth. (Kuiih, 
Bericht. d. deutsch. Botan. Gesellschaft, 


1 , 18S3, 97 ; Kurlhia zopfii Trevisan, Atti 
della Accad. Fisio-Medico-Statistica in 
Milano, Scr. 4. S, 1885, 02; Ihlikobas- 
ierium zopfii Escherich, Affinch. med. 
Wehnschr., 55, 1886, 2 , quoted from En- 
loirs, U. S. Hygienic Lab. Bull. I21, 1920, 
47; Bacterium (Proteus) zopfii Chesler, 
Ann. Bept. Del. Col. Agr. Exp. Sla., 9, 
1S97, 103; Bacillus zopfii Migula, Syst. 
d. Bakt., S, 1900, 816; Zopfius zopfii 
Wenner and Bettger, Jour. Bact., i, 1919, 
3^.) Named for \V. Zopf, German 
botanist. 

Tins is Iho type species of the genus 
Kurfhio Trevisan. (Trevisan, loc. cib; 
Zopfius AVenner and Bcttger, Jour. 
Bad., L 1019, 334.) 

Bods : 0.8 by 3.5 microns, with rounded 
ends, occurring in long curved chains. 
Motile with peritrichous fiagella. 
Cram-positive. 

Gelatin colonics : Jlndlate, filamentous, 
gray. 

Gelatin stab: Arborescent growth ifl 
stab- No liqucfftction. 

Agar colonies: Fimbriate. 

Agar slant: Spreading, gray, fimbriate 
growth. 

Broth: Slow-, moderate growth. 
Litmus milk: No change. 

Potato: Moderate, gray growth; me- 
dium becoming dark, 

No ILS produced. 

Indole not formed. 

Nitrites not produced from nitrates 
Aerobic, facultative. 

Optimum temperature 25* to 3Q®G. 
Habitat: Decomposing materials. 

21. Bacterium icnketl (Hauser) Ches- 
ter. (Proleus renkert Hauser, Ueber 
Faulnissbakterien, 18S5; Bncillus ztnkeri 
Trevisan, I geucri e le specie delle Bat- 
leriacee, 1889, 1“'. Chester, Ann. Kept 
Del. Col. Agr. Exp. Sta., 9, 1897, 103; 
Zopfius zenUri Wenner and Bettger, 
Jour. Bact., 4, 1919, 334; Bacillus pro- 
leua-zenkcri Holland, Jour. Bact., S, 
1920 220; Kurlhia zenkeri Bcrgey et al., 
Manual, 2nd ed., 1925. 2l5.) Named 
for K. Zenker, German pathologist. 
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Uods.O.CSby l.<jl&25Tni«ons,o«OT' 
ring in pairs and in chains. &{ottte 
nilh pcritrlchoua flagella. Gram-posi' 
tjve. 

Gclatm colonics- Fc-ilhcrj’. with fill- 
weftts extending in all directions. 

Gel.atm Btab: Surface growth like 
colonics. Xo arborCEccBt growth »d 
etab No liquefaction 

Agar colonies: Thin, filitmentous, 
Bprcading, grayish. 

Agar slant: Thin, bluisli-graj’, fiJa- 
mentous growth 

Rroth-. Slightly tutbsd, witb gray 
Bcdirrenl. 

Litmus milk: No charge. 

I'ot.alo. Jlarely visible, yetlomsh- 
gray, giiatening growth. 

Indole not formed. 

NitfUca not produced from nitrate# 
No n>S formed 
Aerobic, fftcuUaUvc. 

Optimum temperature 30*C. 

Habitat: Occomposing m-atcrml# 
Note: Wenner and Hettger, toe at , 
coMider the hast two specie# to be 
Identwal. 

Appendix Is The following Gram-posi- 
live, motile species may liclong with the 
above group. All have lieen placed at 
one time or another sn the genua AcAre- 
Ttidbacler or in the genus rioroftofftrium 

t. Aehramotattcf Upolytlcwm (Hu»»} 

Hergey ct al (f 7 <jrfr«dicfni hpolv/irtiri 

Hum. Cent, f Hakl , II Alit . tO. lyos. 
474, llcrgoy et ti\ , Mano.al, cd . 
102’ l.'A.J Triim Gre«'k. fat-di*#rtUing 
oval rods. 0 3 to 05 l»> 0“ **> 
I 4 microns Motile, pn««c)wing pttt 
tncliou# flvgrlh Gnm-I’ovitjve 

Gclatm c'ilonicv Oifculir, graji«h to 

tnr.'p-ifcnt with irregular tnargm 
GcKitn flab InfundihulifoTm hijue- 
f’lrtion 

Agar otoftirs Gn'wU, rlrrulir, g»y, 
smooih, giis’cr.ing. with entire irtrgjrt 
broth Tiifb’nJwiOisrwmAars/dimeftt 
IjtMut Ir.ill; CoWgul»te-l, |'epl«'nite<L 
l«ceorri5rg alkaline 


Potato; Moist, ghsteniug, grayish 
growth. 

Indole is formed. 

Acid from glucose, sucrose, raflbiose, 
xylose, niflnnilol and glyeeroJ. 

Fats (ire split in milk, giving rise to & 
rancid odor and a bitter taste 
Aerobic, facultative. 

Optimum temperature 35*C. 

Source. From the udder of a cow gi ving 
ftbnomuil milk, 
llsbilnt Milk 

2. Achromobactfrr stcaTophllmn CA’cm- 
tirl) B(*rgey et *1. (Bantlui #feere- 
phlua Wcinrirl, Jour Med. Itcs., SO, 
l9ia, 4&I, Bergey et al., ManuaJ, Jst 
e<l, 1023, 115) 

Rods. OA by 50 microns, occumag 
singly. Motile. Cram'posirfve. 

Gelatin colonic#. Scanty development. 
Tumpkin gelatin *iab Firdorm grow th 
in •tab. No liquefaction. 

PumpUn agar colonic# Small, smooth, 
convex, gray, entire 
Pumpkin )uiec- Slightly turb'd. 
Pumpkin milk Acid, eoagulatedi, 
Potato Slight, smooth, gray, glisten* 
mg. filiform growth. 

Indole not fnrmeil 

Nitnic# not produced from nitrates. 
No acid from c.irlWiydmic media, 
i'tarch from pumpkin hydrolyrcd. 
Aerfibic. facult.ativc 
Optimum tcmpcmturc 20*C, 

Jeourcc ( snned pumpkin 
I'nknnn n 

3 AchrcmobafteriulfDrujffl Bcrgcy et 
ft) (Bakl I Uulvnl«rhick, Cent. /. 
IMkt. II .\bt . 7t, |0-,7. 123; iJcrgvy 
cl al . .Manuil .tr.l cj , tavi. J20 J 
ItoiN 0 7 to 0 S hj 1 7 to 22 mirror*, 
occurring singly and in pnim .^Iollle 
Gran i»o«iinr 

CclMm rtab fkvrcnte liq-iefaetion. 
Afarcnl'»nlc* CirroUr. graynh .white, 
flat, lr'moefre''U» 

Atar t’.arA rddtim, rrayiib-wVitc, 
»?rooth,hnirng<-r.ent.»grr<«lh .McUlfiC 

luster. 
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Broth: Turbid. 

Litmus mUk: Peptonized. 

Potato: Yellowish-brown layer. 

Indole not formed. 

Nitrites produced from nitrates with 
gas formation. 

Hydrogen sulfide formed. 

Ammonia formed. 

Urea is attacked. 

Methylene blue reduced. 

Aerobic, facultative 

Optimum temperature 30* to 33*C. 
Can grow at 0*C. 

Source: Sewage filter beds. 

Habitat: Putrefying matcriaia. 

Note : Sec Patudoynonna urcaac Bergey 
et al. for another motile, Gram-positive 
organism described by Rubcntscliick 
(Bakt. 3) from the same source. ' 

4. Achromobacteraerophllum (Uubent- 
schick) Bergey ct al. {UrobacUrtum 
atTOTphilum Itubentschick, Cent f. Bakt., 
II Abt., 1025, ICS; Bergey et al., 
Manual, 3rd cd., 1030, 224.) 

Rods : 0.75 to 0.85 by 2.0 to 4 5 microns, 
occurring singly, hi pairs, and in chains. 
Motile. Gram-positive. 

Urea gelatin colonics: Small, circular, 
dirty -gray, entire. 

Urea gelatin slab. No liquefaction. 

Urea agar colonies: Circular, grayish, 
smooth 

Urea agar slant : Dirty-gray, glistening 
to dry growth. 

Urea broth ; Turbid. 

Urea milk: Unchanged 

Urea potato Slight, grayish-white 
streak. 

Indole not formed 

Nitrites produced from nitrates 

HjS not formed 

Ammonia not formed. 

Aerobic, facultative. 

Source: Sewage slime. 

Habitat: Putrefying materials. 

5 Achiomobacter cltrophlluni (Ru- 
bentschick) Bergey et al. {UrohacUrtutn 
cifropAtfumRubentschickjCent f.Bakt , 

II Abt , 64, 1925, 1G8; 66, 1926, 161; 67, 


1926, IG7; 68, 1920, 327; Bergey et al. 
Manual, 3rd ed., 1930, 224.) ’ 

Rods : 0.75 to 0.85 by 2.5 to 6.0 microns, 
occurring singly and in pairs. Motile. 
Gram-positive. 

Urea gelatin colonies: Small, grayish- 
white, smooth, undulate. 

Urea gelatin stab; No liquefaction. 
Urea agar slant: Filiform, grayish- 
white, thin, dry growth. 

Urea broth: Turbid. 

Urea milk: Unchanged. 

Urea potato: Dirty-gray, thin streak. 
Indole not formed. 

Nitrites produced from nitrates 
Hydrogen sulfide not formed. 
Ammonia not formed. 

Can derive oxygen from sodium ci- 
trate. 

Aerobic, facultative. 

Optimum temperature 30*C. 

Source: Sewage slime. 

Habitat: Putrefying materials. 

6. Flavebacterium suUureum Bergey 
et al. {Baeterium punctana aulfunum 
Zettnow, Cent. f. Bakt., I Abt., Orig., 
77, 1918, 222; Bergey ct al., Manual, 1st 
cd., 1923, 103.) 

Rods: 0.5 to 0.7 by 0.7 to I.S microns. 
Motile, possessing peritrichous flagella. 
Gram-positive. 

Gelatin colonies: Very small, barely 
visible, becoming bromiish-yellow, 
granular. 

Gelatin stab: Spreading growth on the 
surface only. Later crateriform lique- 
faction. 

Agar slant: Sulfur-yellow growth 
Broth: Turbid. 

Litmus milk: Alkaline, peptonized, 
yellow. 

Potato: Sulfur-yellow streak. 

Indole not formed. 

Nitrites not produced from nitrates. 
Blood serum: Sulfur-yellow growth. 
Partial liquefaction. 

No acid from glucose. 

Aerobic, facultative 
Optimum temperature 25®C, 
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Source: Air. 

Habitat: Unknonu. 

7. FUrobacterluni acetyUcum 
and Soppcland. (Dull 77, Enginrerinu 
Exp Sta , Iowa State Agricultural Col- 
lege, 192C, -to ) From tlic rhemieal term 

fCCtjl 

Hods' 0 9 by 1. 1 microns, with rounded 
ends, occurring singly and in pairs Mo- 
tile Gram-positive. 

Gelatin stab: Stratiform liquefaction 
Agar eolonics: Irregular in form, yel- 
low, smooth, flat, amorphous, entire 
Agar slant: Abundant, echinulate 
growth, flat, peach yellow, smooth anil 
butirous. 

Ilroth Hing growth on surface Tur- 
bid with scant sediment. 

Litmus milk' Slight acidity, with 
granular curd. Teptoniiation. Litmus 
reduced 

I’utato Moderate, orange growth 
Indole not formed 

Nitrites not produced from nitrates 
Starch lodrolyrcd. 

HIooil seruni.lKpiefieiL 
.\eid from glueo«e with formation of 
aert) Imetlij Icarbinol. 

Aerobic, facultative 
Optimum temperature 22'C 
Source: From skimmeil milk 
Habilal Unknown 

s FUrobscterlum (uscum (Zimmer- 
mann) Hcrgey et al. (//ociffi/* futeuB 
Zimmennann, Hakl. unsererTnnk- und 
Nutxw|»ser, Chemnitx, /, IV'*), 70, not 
llonlluf /urcTj* HOgge, Die Mikro- 
<)rgani»men,2 .tufl.. 1 W.SOQ, HarUnum 
fu’fut Chester, Ann Itept Del t’«»l 
.\gr I.ip Sia.,P, I‘>**7, 111 ; Hergr> et al , 
.Manual, lit e<l . I'r23, IH, CArim.-f/oc 
frriuei /u»eMei Toplej and Wilfcin, I’nne 
lUfl and Immun , I, 1011, 40.7) Fr«m 
ly\tin fuirut, t.awn.v 
lto«l« on by mier»ni».’^i«Turrtrg 
*ingl> Non motile Gram p'*»itne 
Gelatin e«ilonie« Small, with !>r<i«nith 
center atiil yellow i*lx l»*fder ^ 


Gelatin stab: Gray, filiform growth in 
stab. Slow cratcriform liquefaction. 

Agar colonies; Circular, pale yellow, 
smooth, slightly eonvc.x, entire. 

Agar slant: Growth greenish-yellow, 
plumose, smooth, raised, undulate. 

Broth: Turbid, with pellicle and sedi- 
ment. 

Litmus milk: Slightly acid, becoming 
alkaline, with yellow ring. 

Potato: Thick, moist, chrome-yellow 
atre.ak. 

Indole not formed. 

Nitriles produced from nitrates 

Aerobic, facultative. 

Optimum temperature 30®C. 

Source: From ZwCnifr River water 

ILabilal: Water. 

8a. llacUrtunt fu$atm liijuffaeitm 
(Dyar) Chester, (nacillut /u$eut /i7wr* 
faeuna Dyar, .\nn. N. Y. .\cad, Scl , S, 
ISOS, 375, Chester, Ann. Hept Del. (’ol. 
\gr. Exp Sta., 0, 1S07, IDS.) Hecelvixl 
from the Kril collection lsbcle<! tieeillua 
fuaeua; al«o from air. Diffen from tin* 
atiovc only in liquefying gelatin mnn* 
«t«wty and eomplciely. 

9 FIsTobaclerlum marls llarrismi 
(Caiuidian Jour Hese.nrch, /, 1020, 233 ) 
From fjvtin more, sea. 

Hods 0 7 to 0J5 hy I 0 to 1 2 niirrutis, 
occurring singly and in pairs At 37'C 
coccoid Non -mot lie. Enr.ap«ulatei! 
Gram-positive. 

Gelatin colonies- Punrtifonn, rr<l 
orange, gianul.ar, entire. 

Gelatin stab Ited-orang" aurfxre 
growth, fihfnmi growth m stab N«» 
liquefarttun 

,\garc«*lonies t’irrulsr.oratig*- y rllcw . 
■iRooth. glistening, rtinvex 

\gar slant Growlh m'-lerate, orange, 
yellow, l»-eoniing radmtum orange j«» 
rrsl-omtige, spresilmg, gliilening 

llrotli Clear w ith orange |>e}lirle an'l 
aefiiment 

IJtniua milk Al lir*t faintly alkaline, 
liecnrilng faintly aejd with oiange »e,Ir 
inent. 

potato .‘-e-snt growth 
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GeJatin stab.* Moderate, ^ellowisB 
growth. Slight napiform liquefaction. 

Agar colonies: Circular, convex, soft, 
becoming brittle, grayish, granular, en- 
tire. 

Agar slant; Scant, yellowish-white 
growth, becoming distinctly yellow. 

Atnmonia cellulose agar: Bnzymatic 
zone shows a diameter of 2 to 3 mm at 
the end of 30 days. 

Peptone cellulose agar: Enzymatic 
zone shows a diameter of J. 5 to 20 mm 
at the end of 30 days. 

Broth: Turbid. 

Filter paper broth; Paper reduced to 
thin, limp sheet nhich falls apart on 
Blight agitation at end of 15 days. 
Litmus milk; Acid, not digested. 
Potato; Abundant, moist, glistening, 
giayiah-white growth, becoming dis- 
tinctly yellow. 

Indole not formed. 

Nitrites produced from nitrates. 
Ammonia not produced. 

Acid from glucose, maltose, lactose, 
starch and glycerol. 

Aerobic, facuUative. 

Optimum temperature 20*C. 

Source; Soil from California. 

Habitat: Soil. 

23. Bacterium udum KcUernian et al. 
(Kcllerman, McBeth, Scales and Smith, 
Cent. f. Bakt., H Abt., 59, 1913, 514; 
Cellulomonas uda Bergey et al., Manual, 
1st ed., 1923, 160; Proteus cellulomonas 
var. Proteus udus Pribram, Klassifika- 
tion dcp Schizomyceten, Leipzig und 
IVien, 1933, 72.) From Latm udus grow- 
ing in marshy ground. 

Rods; 0 6 by 15 microns. Non-mo- 
tiJe. Gram-negative. 

Gelatin stab: Liquefaction. 

Agar slant; Lu.xuriant, faintly yel- 
lowish growth. 

Cellulose agar. Enzymatic zone 0.5 
mm nide. 

Broth; Turbid. 

Litmus miik’ Acid. 

Potato : Good growth 
Indole not formed. 

Nitrites produced from nitrates. 


Ammonia is produced. 

Acid from glucose, fructose, arabinose, 
xylose, maltose, lactose, sucrose, dextrin 
and starch. 

Aerobic, facultative. 

Optimum temperature SO’C. 

Source: Compost from Arlington, Va. 
HabifatjSoil. 

24. Bacterium lucrosum McBeth. 
(McBeth, Soil Science, /, 1916, 461; 
Cellulomonas lucrosa Bergey et al., 
Manual, Jst ed., 1923, 167.) Prom Latin 
lucrosus, lucrative. 

Rods; 0.4 by 1.3 microns. Non-mo* 
tile. Gram-negative. 

Gelatin stab; No growth. 

Agar colonies; Circular, convex, semi- 
transparent, granular, entire. 

Agar slant: Moderate, flat, grayish- 
white growth, becoming somewhat iri- 
descent. 

Ammonia celJuJose agar; On crowded 
plate, the colonies show an enzymatic 
zone of 1 mm or mote. 

Peptone cellulose agar: Enzymatic 
zone 2 to 3 mm «‘ide in 25 days. 

Broth: Turbid. 

Filter paper broth: Paper is reduced 
to a grayish-white pulpy mass whose 
fibers separate on slight agitation. 
Litmus milk; No change. 

Potato: No growth. 

Indole not formed. 

Nitrites not produced from nitrates. 
Ammonia not produced. 

"’Acid from glucose, maltose, lactose, 
sucrose, starch and mannitol. 

Aerobic, facultative. 

Optimum temperature SO^C, 

Source: Soil from California. 

Habitat. Soil. 

25. Bacterium acfdulura ICellermaB ei 
»I. qCellerman, McBeth, Scales and 
Smith, Cent, f. Bakt., H Abt., S9, 1913, 
513; Cellulomonas acidula Bergey et ah, 
Manual, Ist ed , 1923, 167.) From Latin 
acidus, acid. 

Rods: 0 3 by 1,0 micron Non-moUle. 
Oram -negative. 
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Gd&tin sub: No liquefaction. 

Agar slant: Slight, grayish growth. 
Cellulose agar: Enzymatic zone 05 to 
1 mm in width. 

Broth: Clear. 

Litmus milk.: Acid. 

I’otato: No growth. 

Indole not formed. 

Nitrites not produced from nitrates 
Ammonia not produced 
.\cid from glucose, maltose, lactose 
and sucrose. None from glycerol or 
mannitol 

Starch not hydrolyzed 
Aerobic. 

Optimum temperature 20*C. 

Source. Soil from Utah. 

Habitat; Soil. 

20 Bacterium castlgatum .McDcth 
(McBcth, tSoil Science, /, 1010, 453; 
Ccffufomonei tatUgala Ilergey et a! , 
.Manual, 1st ed , 1033, ICS ) From Latin 
cntUgnlut, subdued 
Hods 0 4 by 1.2 micron* Von-mo- 
tile Gram-nrgiUte, 

Ciclatin stab* Moderate surface 
growth, No bqiicfaetion. 

.\gar colonies. ClrcuUr, slightly con- 
vex, brittle, gm}ish-w]ii(e, granuUr, 
rntirc. 

Agar slant. Abundant, gti"tcning, 
grayish-white growth. 

Ammonia rrlIulo«c agar Enzymatic 
rone m.a> attain a ihafneter of 2 5mm it» 
30 d.aj B 

IVptime cclluh)«o agar fmzymaUc 
zone m.a> reach a diameter of 2 mm in 
30 da> s 

Broth Slightly turbid. 

Filter paper broth Taper completely 
disintegrated and iT<liJce<I to a pulp.lile 
mass in 15 days 


IJtmus milk: Acid, not digested. 

Indole not formed. 

Nitrites not produced from nitrates. 

Ammonia not produced. 

Acid from glucose, maltose, lactose, 
aucrosc, starch and glycerol 

Aerobic. 

Optimum temperature 20*C. 

Source: Soil from California. 

Habitat. Sod, 

27. Bacterium bibutum (McBctli and 
Scales) Holland. (Bncif/ua bitiufua Me* 
Beth and Seales, Bur of I’lant Industry, 
U S Dept of Agr , Bui. No 2CC, 1913, 
35, Holland, Jour. Bact , S, 1930, 317 
and 221; CtlMomonas bibula Bcrgeyct 
al.. Manual, 1st ed , 1923, 15S.) From 
Ijitin bitufiis, thirsty 

Hods 0 4 by 13 microns. Motile. 
Gram-ncg.ativr. 

Gelatin stab. Crateriform liquefaction. 

Cellulose agar colonics- Circular, con- 
vex, smooth, soft, grayieh to family 
yellowish-white, finely gmnulxf. Hn* 
tym.xtic zone 0 3 mm in some ease*. 

Agar slant. Luxuriant, glistening, 
smooth, moist, raised growth. 

Broth Slightly turbid. 

Litmus milk. Faintly acid. 

I’otato Smooth, glistening, ranary 
yellow growth. 

Indole is formed 

Nitritea not proiluecd from nitrates. 

Ammonia is produced 

.\cid from glucose, m.alt(>«e, laeto«o, 
•ucrose, starch, glycerol an<l m.xnnilol. 

Aerobic, facultative 

Optimum trmjierxluro SO'C. 

Source From sewrr slimes and ctild- 
vated sod*. 

Habitat S>il. 


Arpendiz I: The gmu* Crffu/ortono# a» originally proj>o«e<I was bx»e,l on a tingle 
phi»ioIogic*I property and ineloded such diverse type* of Uclma a« (I) p-Nr 
fixgetlate tpeeies, now t>lvce»l in /’/rodeoMma*, (2) Gnm variable, norj motile r»>|« 

now placed vw CocywfMrfcriww. and (Slpeninetiout.non-si'ore forming. Gram negv 

live rod* Unfortunately the name {* unsuitable for the thml of tbf^ go-upi ►» 
that It Ijivnol lH-rnmrerte.1 in tbeoulbneu»**«lm tlua e,lition of theM*ti-»i He- 
*rfipiif>n* of tpevir* pre\|ou»Iy pl-verd In Ibi* irnu* are given l<low. 
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Genus A. CelJolomoflas Bgrffeff cl al, 

(Manual, 1st cd.,* 1923, 154.) 

Small rods, with rounded ends, non-sporc-forming, motile with peritrichous 1 
gella, occurring in soil and having the property of digesting cellulose. Growth 
ordinary culture media often not vigorous. Gram-negative. 

The type species Is Cellulomonas biazotea (Kell^rman) Bergey et al . 

Key to the species of genus Cellulomonas. 

I. Molilo with peritrichous flagella. 

A. Gelatin liquefied. Chromogenic. 

1. Milk acid. 

a. Ammonia not produced; indole not formed. 

1. Cellulomonas biazotea. 

2. Milk acid; digested. 

a. Ammonia produced; indole not formed. 

2. Cellulomonas aurogenes. 
aa. Ammonia produced; indole formed. 

3. Cellulomonas galba. 

3. Milk alkaline. 

a. Ammonia produced; Indole not formed. 

4. Cellulomonas folia. 

4. Litmus milk unchanged. 

a. Ammonia produced; indole not formed. 

5. Cellulomonas Jlava. • 

B. Gelatin liquefied. Non-chromogenic. 

1. Milk acid. 

a. Ammonia not produced; indole not formed. 

6. Cellulomonas ccllasea, 
ao. Ammonia produced; indole not formed. 

7. Cellulomonas iugis, 

aaa Ammonia not produced; indole formed. 

8. Cellulomonas concitala. 

2 Milk acid; digested. 

a Ammoni-a produced; indole not formed. 

9. Cellulomonas caesia. 

C Gelatin not liquefied. Chromogenic. 

1 Milk acid 

a. Ammonia produced; indole formed. 

10, Cellulomonas gilva. 

2. Milk alkaline 

a. Ammonia not produced; indole not formed. 

n. Cellulomonas ferruginea. 

D. Gelatin not liquefied. Non-chromogcnic. 

1 Milk acid; not digested 

a. Ammonia not produced; indole not formed. 

12. Cellulomonas atbida. 

13. Cellulomonas alma 

aa. Ammonia not produced; indole formed. 

14. Cellulomonas desiaiosa. 
aaa. Ammonia produced; indole not formed. 
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IS. Cellulomonas pusilla. 

1C. Cellulomonas gclida. 

II. Motility not recorded 

A. Gelatin liquefied Cliromogcnic. 

1. Milk acid 

a. Ammonia not produced. Acid from (tlucosc. 

17. Cellulomonas fiarigena 

aa. Ammonia produced JCo acid from carbohydrates. 

18. Cellulomonas rossiea. 


1 Cellulomonas blazotea (Kellcrman 
et al ) IJcrgey ct al. (ilaeiflMS iiaiofcua 
Kellerman, McBcth, Beales and Smith, 
Cent. f. Bakt , 11 Abt , 39, 1013. SOC; 
IJcrgey et al., Manual, Ist c<l , 1923, 
l&S; Proteus eellulomonns vnr. /Vofeus 
(>}q:o{(us rribram, Kla‘‘sifikation det 
Schiromycclcn, Leipzig und lYien, 193.3, 
72) 

This is the type species of the genus 
Cellulomonas. 

Hods. 0 5 by 0 S micron .\Iottlc »ith 
one to three pcritrichoui flsttclls 
Oram-negaUve. 

Gel.atin stab. Liquefaction 
.Ngar slant. LuTuri.ant yellow growth 
Cellulose agar: rnzymatic zone 0.2S 
mm or less in width 
Peptone cellulose agar. No enzymatic 
zone. 

Iltolh Turbid. 

Litmus milk Acid No curdling or 
digestion 

Potato Grows well. 

Indole not formed. 

Nitrites prodiic'*<l from nitrates 
.\mmoni.a not protluced 
Acul from glucose, maU«xe, laflo^. 
suero«e. jind gljrrrol No acid fn>ro 
msnnitnl 

Aerobic. farulUitue 
Optimum trm|*eraturr ?0'C 
Source Soil from I’t-sb 
llsbitst S/)il 

2. Ccllulomonts lurotenri (Krllemian 
rtfil ) Ilergr} rtft! (tIneiUuM auregr-et 
Krllerm-sn. MelMh. Sr-b. ar..! Snith, 
Cent, f Halt , II .Mit . !9. 1913, 
llergcy el al , Manual, lit e<l . I'd, 


157 ) From L.atin and Greek, gold pro- 
ducing 

Itods. 0 1 by l.l microns .Motil" 
with one to three pcritrichous fisgrlli 
Cram-negative 
Gelatin «tab: Liquef.iction 
Agar alant: Luxuriant yellow grow ih. 
Cellulose agar: nnzjm.atic zone 0 5 to 
I 5 mm wide. 

Broth: Turbid. 

Litmus milk' Acid, digcstei! 

Potato. Luxuriant growth. 

Indole not formed. 

Nitriles produced from nitrales. 
Ammonia prfsluccd 
.\cid from gluco«e, maltose, lactose, 
sucrose, starrh and Kl)coniI. No acid 
from mannitol 
Aerobic, faculUlivc. 

Optimum temperature CO’C. 

Source From soil from Louisiana and 
Maine. 

Habitat Soil 

3 CeUuIomonis galbt .(Ivellrrm.an et 
nl ) IJerg**} et al {HaeiUus galbus 
Kellerm-an. Mclleth, Scales and Smith, 
Cent f Bakt . If Abt . 39. I'lH. 509; 
IJergey et al , .Mamtal. J*l Cii , JId, J57.) 
From lAtin galtus, jellow 
Hods 0 4 by 10 micron .Motdcwilh 
one to three pcnlnchnos flagella. 
Cram r.eg-li\e 
Cel-tin flab Liqu-f-etion. 

Agar slant Luxuriant jrllow growth. 
lMlul'f"ar»r rnranvatie ror.eOJnm 
in wnlth 

Broth Tufbid 
Lilrius r.ill And. .licr^tc-! 
pc tato N*> gfOAth 
Ind de is formed. 
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not produced Irom nitrates. 

Ammonia produced. 

Acid from glucose, maltose, lactose, 
sucrose, starch and glycerol. No add 
from mannitol. 

Aerobic, /acultative. 

Optimum temperature 20*C. 

Source: Soil from Louisiana. 

Habitat: Soil. 

■1. Cellulomonas Mia Sanborn. (Jour. 
Boot., 12, 1926, 1 and 343.) Prom Latin 
folium, leaf. 

Description from Sanborn (Jour. 
Bact., 18, 1929, 170) and also from his 
unpublished notes. 

Rods. 0.8 to 1.0 by 1.0 to 1.5 microns, 
occurring singly and in short chains. 
Motile with four to six pcritrichous 
flagella. Gram>negative, 

Gelatin stab: Slow crateriform lique* 
faction, becoming stratiform. 

Agar slant: Growth moderate, dirty- 
white, echinulate, raised, glistening, 
opaque, butyrous. 

Broth: Turbid ffdth yelloivish sedi. 
ment. 

Litmus milk: Alkaline. 

Potato; Thick, moist, yellowish.brown 
growth. 

Indole not formed. 

Nitrites produced from nitrates. 

Acid and gas slowly produced from 
glucose, sucrose, glycerol and mannitol 
after prolonged incubation. No acid or 
gas from lactose. 

Starch hydrolyzed. 

Ammonia produced. 

No HjS formed. 

Aerobic, facultative. 

Optimum temperature 25^ to 

Resembles Cellulomonas rossica. 

Source: From decomposing leaves. 

Habitat. Occurring in soil and active 
in decomposing leaves in composts, hav- 
ing the property of digesting cellulose. 

5, Celluloitooas Sava Sack. (Cent. t. 
Bakt., 11 Abt., 62, 1924, 79 ) From 
Latin fiavus, yellow. 

Bods: 0 2 by 1.5 microns. Motile. 
Gram-negative. 


Ge/atin co/om'es; Circular, citron 
yellow. 

Gelatin stab; Very slow liquefaction. 
Agar colonies; Large, circular, citron 
yellow. 

Agar slant: Abundant, citron yellow 
streak. 

Broth; Turbid with pellicle and sedi- 
ment. 

Litmus milk; Unchanged. 

Potato; Light brown streak. 

Indole not formed. 

Nitrites and ammonia produced from 
nitrates. 

Hydrogen sulfide produced. 

Cellulose hydrolyzed. 

Aerobic, facultative. 

Optimum temperature 20'’C. 

Habitat; Soil. 

6. Cellulomonas cellasea (ICcllcmao 
et aj.) Bergey et al. (Bacillus eellaseus 
Kellerman, McBeth, Scales and Smith, 
Cent, S. Bakt., II Abt„ 1913, 508; 
Bergey et al., Manual, 1st od., 1933, 15S.) 

Rods; 0.5 by 1.2 microns, Jfotlle 
with ono to three peritrichous flagella. 
Gmm-ncgatlve. 

Gelatin stab; LlguelacUon. 

Agar slant: Limited grayish growth. 
Cellulose agar : Enzymatic zoneO 5mm 
or less. 

Broth: Clear. 

Litmus milk: Acid. 

Potato: No growth. 

Indole not formed. 

Nitriles not produced from nitrates. 
Ammonia not produced. 

Acid from glucose, maltose, lactose, 
sucrose, starch, glycerol and mannitol. 
Aerobic, facultative. 

Optimum temperature 20'C. 

Source: Soil from Utah. 

Habitat Soil. 

7. Cellulomonas iugfs (McBeth) Ber- 
gey et al. {Bacillus iugis McBeth, Soil 
SciciiM, 1, ww, 4SS: Bergoy « al , 
Manuai.islcd, 1923, 158) From Latin, 
joined together. 

Rods. 0 4 by L4 microns. Molde witn 
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one to three pcritrichous flagella. 
Gmm-negative. 

Gelatin etnb: Xapiform liquefaction. 
Agar colonies: Circular, convex, eofl, 
grayish-nhitc, granular, entire 
Agar slant: Scant, grayish-white, 
filiform grow th. 

Ammonia cellulose agar. After 20 daj'a, 
all colonics show an enzj'matic zone of 
1 mm or more. 

Peptone cellulose agar: nnsjmatic 
zone continues to increase up to 30 days 
at which time it may reach 5 mm in 
width. 

Broth. Turbid. 

niter paper broth: After IS daj's, the 
paper shows many ragged holes but dia- 
integratea readily 
Litmus milk .\cid, not digested 
Potato: Abundant, glistening, gray- 
ish-white growth. 

Indole not formed 

Xitntea produced from nitrates 

.\mmonia produced. 

Acid from glucose, maltose, laclo«e, 
sucrose, starch, glycerol and m-snnitol 
Aerobic, facultative. 

Optimum temjicrature 20*C 
Source. Soil from California 
Hnbiiat Soil 

$ Cellulomonas eoaelUta (McBcth) 
Jlergey et al (IJactllut cnneitalut Me- 
|U*tli. Soil Science, /, lOlG, 41S, Bergey 
ct al , .Manu.al, 1st ed , 1W3. 15^ > I'rom 
iJitin tonfilatut, rapid 
Itods 0 5 b> 1.3 microns Motile 
with one to four peritricbous flagella 
Gmm-neguiie. 

GcKtin slab. N’apiform liqwefaclion 
.\gar colontes" Irregularly circular, 
decidedii foniex, soft, liecommg vi«cnl, 
gra>ish.«hile, somriimea slightly fluo- 
re«eent, granular, entire 

Agar slant- Abundant, flat, moist, 
faint yrtlowish-wbile growth 

\mmnnia cellulose agar- Surface col- 
onies show an enrymatic fone of 1 0 t« 
1 5 mm I^eep colonies no zone Imi 
colony somewhat clearer than surround- 
ing medium. 


Peptone cellulose agar: Enzj-m.atic 
zone, surface colonics, 2 to 2.5 mm; bot- 
tom colonics, I mm or less , 

Broth: Turbid. 

Filter paper broth: In 15 days, the 
paper is a disintegrated fibrous mass 
which retains its pure white color. 

T4tmus milk: Acid, not digested. 

Potato: N’o growth. 

Indole IS formed. 

Nitrites not produced from nitrates. 

Ammonia not produced. 

Acid from fructose, maltose, lactose, 
sucrose, starch and glycerol. 

Aerobic, facultative. 

Optimum temperature 20*C. 

Source: Soil from California. 

Ilabit.at: Soil. 

9. Cellulomonas csesla (Kcllcrman et 
al ) Bergey et al. (I?«ci/fuz caetiu$ 
Kellerman, McBeth, Scales and Smith, 
Cent f. BaVt . II Abt., SO, 1913, W7{ 
Cflluhmonas rnirio (sic) Bergey et al,. 
Manual, 1st ed., 1923, 153; CflMomonat 
ta$et (sic) Bergey ct al , Manual, 4th ed., 
1911, 199.) Prom Ijitm rnetius, bluish- 
gray. 

Boils 0 4 by 1.5 microns. Motile with 
one or two perilnrhous flagella. Qram- 
negntiae 

Gelatin stab. liquefaction. 

Beef agar streak. Moderate, flat, thiti 
growth, slightly bluish fluore<ccnce. 

CelluJosc agar rnzjTn.alie zone, 0 5 
to I 0 mm m 15 days 

Broth Turbid Slight sediment in 
5 da) 8. 

Litmus milk Acid, digested 

Potato No growth 

Indole not forme,! 

Nitntes pro<luced from nitnitet 

.Ammonia pnxluce,! 

.Acid from glucone, m.altfwe, lactose, 
sucro«e, starch, glycerol and mannitol. 

Aerobic, faculutne 

Optimum tempeniiure 20‘C. 

Source- Soil from I»uiiisna, )Vi»con- 
sm and New Hampshire. 

Italrt tat; Soil. 
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10. Cellulowonas gUva (McBeth) Ber- 
gcy et al. {Bacillus gilvus McBcth, Soil 

(Science, 1, 1010, 463; Bergcy et al., 
Manual, 1st cd., 1023, IGO.) From Latin 
gilvus, pale yellow. 

Rods: 0.6 by 1.5 microns. Motile 
with one to five pcritrichous flagella. 
Gram-negative. 

Gelatin stab: Moderate, yellowish* 
white surface growth. No liquefaction. 

Agar colonics; Circular, convex, bu- 
tyrous, canary-yellow, sometimes with 
brownish rings, granular, entire. 

Agar slant: Filiform, yellowish-while 
growth. 

Ammonia cellulose agar; Ensymic 
zone not more than 1 mm. Entire col- 
ony semitransparent. 

Peptone cellulose agar: Enzymatic 
zone, 3 to 4 mm in 25 days. 

Broth: Slightly turbid. 

Filter paper broth: In IS days, the 
paper is reduced to a thin, white filmy 
mass which disintegrates readily. 

Litmus milk; Acid, not digested. 

Potato; Abundant, canary-yellow* 
growth. 

Indole is formed 

Nilrilea produced from nitrates. 

Ammonia is produced. 

Acid from glucose, maltose, lactose, 
sucrose, starch and glycerol. No acid 
from mannitol 

Aerobic, /acuJtative 

Optimum temperature 20®C. 

Source Soil from California 

Habitat. Soil 

11. Cellulomonas ferruglnea (Rull- 
mann) Bergey et al. {Bacillus Jerru- 
qineus Ilullmann, Cent. f. Bakt., I Abt , 
Orig., ^4, 1S9S, 4C5; van Iterson, Cent, 
f. Bakt., ir Abt., 11, 1901, 691; not 
Bacillus ferrugineus Ilullmann, Cent. f. 
Bakt., I Abt., I89S, 467, Bergey et 
al., Manual, let ed., 1923, 150.) From 
Latin, rust-colored. 

Rods 0 5 to 0 8 by 1.5 to 2.0 microns, 
occurring singly. Motile, possessing 
peritrichous flagella. Gram-negative. 


Gelatin colonies: Browm, the pigment 
diffusing into the medium. 

Gelatin stab: No liquefaction. 

Agar slant; Rusty-brown streak. 
Broth; Turbid. 

Litmus milk; Dark-yellow ring; alka- 
line. 

Potato; Rusty-brown streak. 

Indole not formed. 

Nitrites not produced from nitrates. 
Ammonia not produced. 

Aerobic, facultative. 

Optimum temperature 25*C. 

Ilabitat: Water. 

12. Cellulomonas aJblda (McBeth) Ber- 
gey et al. {Bacillus albidus McBeth, 
Soil Science, 1, 1910, 445; Bergey et al.. 
Manual, let ed., 1923, 160.) From Latin 
albidus, white. 

Rods; 0.4 byl.Omicron. MotiJeirith 
one to three peritrichous flagella. 
Cram-negative. 

Gelatin stab ; Scant grow'th. No lique- 
faction. 

Agar colonies; Circular, convex, soft, 
gmyish-white, granular, entire. 

Agar slant: Scant, white streak. 
Ammonia cellulose agar; After 30 days 
the colonics show an enzymatic zone of 
1 to 2 ram. 

Broth; Clear. 

Filter paper broth; In 15 days, the 
paper is reduced to a thin, filmy, grayish- 
white mass which readily breaks up. 

Litmus milk: Slightly acid, not di- 
gested 

Potato; No growth 
Indole not formed. 

Nitrites not produced from nitrates. 
Ammonia not produced. 

Acid from glucose, maltose, lactose, 
BUcrosc, starch, glycerol and mannitol. 
Aerobic, facultative. 

Optimum temperature 20'’C. 

Source: Soil from California. 

Habitat; Soil. 

13. Cellulomonas alma {McBeth) Ber- 
gey et al. {Bacillus almus McBeth, 
Soil Science, I, WW, 446; Bergey et »!., 
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Manual, Ist cd., 1!)23, 101.) From Latin 
almus, noiirioliinp;. 

Hods. 0 5 by 1.2 microns Motile nith 
one to five pcrilriclious flaKclI.a. Gram- 
ncfcativc. 

Gelatin slab : Scant grow th. No lique- 
faction. 

Agar colonics: Circular, convex, foft, 
l)Ccoming brittle, grayish-wlutc, granu- 
lar, entire. 

Ammonia cellulose agar Kn 2 >inatjc 
zone 3 to 4 mm in 25 dtj-a 
Peptone cellulose ag’.r. nnxjTnalic 
zone 2.S to 3 5 mm in 30 da} s 
Agar slant: Scant, graiish-wlute 
growth, becoming jcllowish-tthilc 
Hroth* Slightly turbid. 

Filter paper broth: Paper reduced to 
ft loose fclt*nkc white mass m l5d.a>B 
Litmus milk: Slightly ncid, not di- 
gested. 

Putftto: No grow Ih. 

Indole not formed. 

Nitrites not proilucod from nitrates 
Ammonia not produced. 

Acid from glucose, maltose, hactosc, 
sucrose, starch nnd gljccrol No ftcid 
from mannitol 
Aerobic, facultative. 

Optimum temperature 20*C. 

Source. Soil from Califomha 
Habitat: Soil. 

14 Cellulomonas desidiosa (McDcth) 
Breed (Dactllus desiduoaus (sic) Me* 
Beth, Soil Science, /, 1910,450; CtUutO’ 
monas deciduosa (sic) Bergey ct al , 
Manual, Ist ed., 1923, IC2, Brceil, m 
Manual, 5th ed , 1939, 495) From 
Latin deaidioaua, inactive. 

Rods 0 4 by I 0 micron. Motile with 
one to three pcritrichous flagella 
Gram-uegative 

Gelatin stab- Moderate growth. No 
liquefaction 

Agar colonies: Circular, slightly con- 
vex, soft, becoming somewhat viscid, 
grayish-white, granular, entire- 
Agar slant. Scant, flat, grayish-white 
growtli. 


Ammonia cellulose sgar: Enzymatic 
tone 3 to 3 5 mm in 25 days. 

Peptone cellulose agar; Enzymatic 
tone 1 to 2 mm around surface colonies. 
Bottom colonics frequently show no en- 
zymatic zone until after ^ days. 

Broth: Slightly turbid. 

Filter paper broth: Paper is divided 
into gray white m.as3 which readily dis- 
integrates. 

Liimus milk: Acid, not digested. 

Potato. No growth. 

Indole IS formed 

Nitrites produced from nitrates 

Ammonia not produced. 

Acid from glucose, lactose, maltose 
And surch. No acid from mannitol, 
sucrose or glycerol. 

Aerobic, facultative. 

Optimum temperature 20’C 

Source Soil from CaIiforni.a. 

Habitat Soil. 

15. Cellulemonas pusllla (ICclIcrman 
et a) ) Bergey et al. (.flasillut puailua 
(sic) Kellerman, McDcth, Seales and 
Smith, Cent, f Bakt., II Abt , SO, 1913, 
5J3, C<lluhmonaa puaila (sic) Bergey 
etfti .Manual, Ist ed., 1023,101 ) From 
Latin puailla, very small. 

Rods- OC by 1.1 microns. Motile 
with one to three pcritrichous flagella. 
Gram-negative. 

Gelatin stab- No liquefaction 

Agar slant: Scant, grayish-white 
grow th 

Cellulose agar: Enzymatic zone 1 mm 
or less m width. 

Broth Turbid. 

Litmus milk: Acid 

Potato. No growth. 

Indole not formed. 

Nitrites produced from nitrates. 

Ammonia is produced 

Acid from glucose, maltose, lactose, 
sucrose, starch and glycerol. No arid 
from mannitol. 

Aerobic, facultative. 

Optimum temperature 20°C 
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Source:Son from District of ColumWa 
and South Carolina. 

Habitat: Soi]. 

16. Cdlfufonionas gellda (Keiiertuan et 
al.) Bergey et al. (BaciHaa gelidus 
Kellerman, McBeth, Scales and Smith, 
Cent, f, Bakt., II Abt., 39, 1913, 510; 
Bergey et al., Manual, Ist ed , 1923, 162.) 
From Latin gelidus, stiff. 

Rods; 0.4 by 1.2 microns. Motile 
with one to three peritrichous flagella. 
Gram-negative. 

Gelatin stab : No liquefaction. 

Agar slant; Luxuriant, grayiah-white 
growth. 

Cellulose agar: Ensj'matic zone 1.5 
mm in width. 

Broth: Turbid. 

Litmus milk. Acid, peptonized. 
Potato; Grows well 
Indole not formed. 

Nitrites not produced from nitrates. 
Ammonia is produced. 

Acid from glucose, maltose, lactose, 
sucrose, starch and glycerol. No acid 
from mannitol 
Aerobic, facultative. 

Optimum temperature 20’C. 

Source. Soil from Connecticut. 
Habitat Soil, 

17. Cellulomonas ffavigena (Kellerman 

and McBeth) Bergey et al. (Bacillus 
fiavigena Kellerman and Cent, 

f. Bakt., II Abt., S4, 1912, 48s; Bergey 
etal., Manual, Isted., 1923, l?t5.) From 
Latin, yellow-produeing. 

Rods; 0.4 by I.O micruea Motilitj' 
not recorded. Graro-negati'lla, 

Gelatin stab; Liquefaetjouf,, 

Agar slant Luxuriant, yellpn,’ growth. 
Cellulose agar; Enzymatidcoone 075 
to 1.5 mm in width \n^ 

Broth- Turbid 

Litmus milk: Acid 

Potato: Grows well \ ' 

Indole not formed 

Nitrites produced from nitraifes. 

Ammonia not produced. ! 

Acid from glucose, fructr>se,ara^l^nose. 


xylose, maltose, lactose, sucrose, dextrin 
starch, inuiin, saficin, glycerol and man- 
nitoL 

Aerobic, facultative. 

Optimum temperature 20®C. 

Source: From contaminated culture. 
Habitat: Soil 


IS. Cellulomonas rosslca (Kellerman 
and McBeth) Bergey et al. (Bacillus 
rasaicus Kellerman and McBeth, Cent 
f. Bakt., II Abt., 34, 1912, 492; Bergey 
et al., Manual, Ist ed., 1923, 157; Proteus 
cellulomonas var. Proteus rossieus Prib- 
ram, Klassifikation der Schizomj’ceten, 
Leipzig und Wien, 1933, 72.) 

Rods: 0,3 by 1.2 microns. Motihty 
not recorded. Gram-negative. 

Gelatin stab; Rapid liquefaction. 

Agar slant. Luxuriant, yellow growth. 

Cellulose agar; Enzymatic zone O .5 to 
1.0 mm in width. 

Broth: Turbid. 

Litmus milk; Alkaline 

Potato: Grows well. 

Indole not formed. 

Nitrites produced from nitrates. 

Ammonia produced. 

No acid from carbohydrate media. 

Aerobic, facultative. 

Optimum temperature 20*C. 

Source. From contaminated culture. 

Habitat; Soil. 


ippendlx 11: The following cellulose- 
esting bacteria are not included 
>vc* 

Uhromobacler pitrum Fuller and Aor- 
n. (Jour. Bact., 45, 1913, 2<G.) 
)m soil. , 

bacillus auTogtnes var. albus J^Hcr- 
n.McBcth, Scales and Smith. (Lent. 

ikt . II Abt., SP. 1913, 506.) From 

[from New York State. Differs from 
fulomoaos aurogenes in that it shows 
chromogenesis. 

laciKus rossieus var. castaneus Keller- 
1 et al. Hoc. cii., 503; 

■ -ip- 
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from Maine, Connecticut and New York. 
Pcritrichoua. No liquefaction of gela- 
tin. Chestnut color on potato. 

Bacillus subalbus Kellcrman et al 
(loc. cit , 512) From soils from Georgia, 
Kentucky and New York 


Bactlluf subalbus var. batatatis Keller* 
fnanctal. (foe. C 2 ( ,513). Fromsoilfrom 
South Carolina Differs from the above 
species in that it liquefies gelatin and 
forms a very scant yellowish growth on 
potato 


Appendix III: The following genus has been proposed for Gram-negative rods that 
utilize bacterial polysaccharides as a sole source of carbon 

Genus ,1 Sacchsrobacterlum Stelles and Shaw 
(Jour. Pact , tS. 1931, 430 ) 

Pleomorphic, non-motilc, non-aporc-formmg rods Gram-negative. Grow in 
mineral solutions containing bacterial polysaccharides as the sole source of carbon 
FoundmsnampandothcruncuUivatcdsoils Placed by the authors in the Family 
ilycabaeUriaceae because of resemblances between these bacteria and those placed 
in Cytophaga, CtUfalcieula and CeUvtbrto As the latter genera are no longer placed 
in this family, 5a«Aaroioe<erimn is placed temporarily in this appendiv to the genus 
Baclenvm near bacteria that decompose cellulose and agar 
The type species is Saccfiarodaclefiwm opalt Sickles and Shsw 


1 Saccbarobacterlum ovale Sickles and 
Shaw (Jour. Bact , £$, 1931, 422) 
From Latin ovum, egg, ellipse 
Extremely pleomorphic Young cells 
ellipsoidal, 1 S by 2 0 microns, usually in 
pairs, contain granules which slain 
deeply w’lth basic dyes Older cultures 
contain cells which may be from 12 to 15 
microns long Kon-motilc. Gram- 
negative. 

No growth on ordinary media such as 
beef-extract agar, blood agar, beef-ex- 
tract agar slants, nutrient gelatin, po- 
tato slants, litmus milk, bref-mfusion 
broth and beef-extract peptone broth 
Medium A plus pneumococcus II car- 
bohydrate and 0 8 per cent agar. Very 
small, round, pink colonies, pinpoint in 
size after about 5 days After 2 weeks 
1 mm in diameter. Coherent 
Litmus milk: No growth 
Beef-extract peptone with 1 per cent 
sucrose Moderate turbidity Yellowish 
sediment. 

Starch Hydrolyzed m Medium A con- 
taining pneumococcus II carbohydrate. 
Growih in lactose and sucrose broths 


Growth in maltose, xylose and dextrin 
broths in some strains No acid from 
inulin, mannitol, salicin and glucose 
broths 
Aerobic. 

Minimum temperature 20*C Opti- 
mum 34* to 35*C Maximum 37*C 
Thermal death point 54*C for lOminutes. 

Mininwim pH 64. Optimum pH 7.0 
to 7.4. Maximum pH 7.8 
Distinctive characters. The addition 
of 0.5 per cent sodium chloride to any 
favorable medium completely prevents 
growth of the organism (Medium A is 
that used by Dubos and Avery in 1931, 
(NH«)tSOi, I g, K»HPO<, 2.0 g, tapwater 
lOOOnil} Decomposes the carbohydrate 
of pneumococcus type 11 
Source: Swamps and other unculti- 
vated soils 
Habitat. Soil 

2. Saccbarobacterlum acuminatum 
Sickles and Shaw. (Jour. Bact., i8, 
1931, 425 ) From Latin acuminare, to 
sharpen. 

Extremely pleomorphic. Young or- 
ganisms are pointed, often curved rods. 
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0.5 by 2 microna, having a densely stMn> 
ing granule. The tapering pointed ends 
remain unstained. Older cells have 
rounded ends, are aphcrical, pear- 
shaped or a long ellipsoid, stain weahly. 
Non-motilc. Gram-negative. 

No growth on ordinary media. Sec 
preceding species. 

Medium S n'ith pneumococcus I car- 
bohydrate and 0 8 per cent agar: Very 
tiny, pale yellow colonies. Less than 
0.5 mm in diameter. 

Starch not hydrolyzed. 

Growth in sucrose broth. No growth 
in glucose, iactose, maltose, dextrin, 
inulin, mannitol and salicin broths. 

Aerobic. 

Minimum temperature 20*C. Opti- 
mum 28* to 32*C. ^t^x^mum 3I*C. 
Thermal death point 4S*C for 10 minutes. 

^tiQimum pH C.O. Optimum pll G.O 
to 7.2. Maximum pll 75. 

Distinctive characters; Decomposes 
tho carbohydrate ot pneumococcus 
Typo I. The addition to any favorable 
medium of 0.7 per cent sodium chloride, 
of 0.3 per cent beef extract or of 0.5 per 
cent peptone completely inhibits growth. 

The composition of Medium S is as 
follows: MgSO 711,0, 0 2 g. NH,lI,PO., 
1.6 g, CaCl,. 0.1 g, FcCir, tr, KCl.O.l g, 
10 cc N/1 NaOH. Distilled water 1,000 
ml, pH 7.2 to 7 4. To this was added 
-the specific pneumococcus carbohydrate 
os a source of carbon in concentrations 
varying from 0.002 to 0.01 per cent. 

Source; From swamps and other un- 
cultivated snila. 

Habitat. Soil. 

28. Bacterium nenckll BiemacU. 
(Biernacki, Cent. f. Bakt , II Abt., S9, 
1911, IGfl; Achromobacler mnektt THergey 
et al., Manual, 3rd cd , 1930, 227.) 
Named for Ncncki, a chemist at the 
Medical Institute la Warsaw. 

Hods. 0.8 by 1.25 to 2.0 microos, with 
rounded ends, occurring singly and 
in pairs. Capsulated. Non-motilc. 
Gram-negative. 


Gelatin colonies: Circular, coarer, 
yellonish-white, granular. 

Glucose and sucrose gelatin; Colonies 
larger and slimy. 

Gelatin stab; No liquefaction. 

Agar colonies : Circular, grayish. while, 
glistening, concentric, finely granular. 
Agar slant: The medium is liquefied 
Glucose and sucrose agar : Heavy slimy 
growth with gas. Faint fruity odor. 

Broth: Slightly turbid with gnay sedi- 
ment and slight odor. 

Litmus milk; Acid and gas formation. 
Potato: Slight growth. 

Glycerol potato: Heavy growth with 
the appearance and consistency of cream. 
Indole not formed. 

Nitrites not produced from nitrates. 
Acid and gas from glucose, fructose, 
galactose, maltose, sucrose, rnihnose and 
mannitol. 

Fruity odor in cultures 
Facultative anaerobe. 

Optimum temperature 37*0. 

Source; From Spanish dried grapes 
Habitat: Unknown 

20. Bacterium polysfphontae Lunds- 
8tad. (Lundestad, Cent. f. Bakt., 11 
Abt., 75, 1028, S'!!} rfapobncfcrium pofi/* 
siphonioe Bcrgcy ct ah, Manual, Srd 
ed , 1030, 152.) From Greek, many 
tubes. 

Bods: 0.5 to 0.0 by 2.0 to 4.0 microns, 
with rounded ends, occurring singly. 
Non-motilo. Graro-neg.ative. 

Fish-gelatin colonics; Cireuhr, 
slightly glistening, bright yellow, trans- 
parent, with denser center, 

Fish-gclatin stab: Slight yellowish 
growth on surface. Slow saccate lique- 
faction. 

Sca-weed agar colonies: Circular, not, 
with concentric rings, diffuse margin, 
fight yelfoH' Agar is disintegrated. 

Fiah-agar slant: Yellow, fiat gronlh, 
with undulate margin , 

Broth. Turbid «ith fiocculcnt pellicle 
and yeJiowisK sediment. 

Indole not formed. 
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Nitrites not produced from nitrates 
No action on carbohydrates 
Slight hydrolysis of starch 
Aerobic, facultative 
Optimum temperature 30°C 
Source: Sea rvater of Norwegian Coast 
Habitat: Sea water. 

30 Bacterium droehachense Lundc- 
stad (Lundestad, Cent f Bakt , IJ 
Abt , 1928, 329; Flaiobaetenum droe- 
bachense Bcrgey et al , Manual, 3rd ed , 
1030, 153; Paeudomonas droebachense 
Stanier, Jour Bact , 4S, 1911, 514 ) 
Latinized, from Drfibak, where this or- 
ganism was isolated. 

Rods 0 5 to 0 6 by 2 0 to 2 G microns, 
with rounded ends, occurring singly 
Non-motile Gram negative 
Fish-gclatin colonies Small, circular, 
compact, opaque, glistening, orange- 
yellow. 

Fish-gelatm stab Liquefaction in- 
fundibuliform becoming stratiform 
Sca-wced ftgar colonics Small, circu- 
lar, flat, opaque, glistening, orange- 
yellow. Agar is disintegrated 
Fish-ngar slant Fl.at, opaque, glisten- 
ing, slimy, oiange-ycllow’, entire growth 
Broth Slight flocculcnt turhidity, 
yellow . 

Indole not formed 

Nitrites not produced from nitrates 
Starch hydrolyzed 

Slow grow Ih on surface of glucose agar 
stab Nog'is 

Aerobic, facultatisc 
Optimum temperature about 37®C 
Minimum temperature 5* to 10*0 
Maximum 40®C 

Stainer (loc cit ) i(l<>iitilic’d lulturts 
lool.Ued (nun ao.i water on the raiifie 
(’(la'll as belonging to tins species 
.Some iKiuefifd gelatin while others did 
not Nitrates were reduced A yellow 
membraneous pellicle w.is formed on 
broth, and the tenqwTitnre r.mgc i« 
guen as 5® to 3Vr Oplimum 25®C 
lie renniiicd the org-mi'un P^eu'hnnoHaa 


droebaehensis, but reported it non- 
motile. 

Source From sea water at Drobafc on 
the Norwegian Coast 
Habitat. Sea water 

31. Bacterium delesseriae Lundestad 
(Lundestad, Cent f Bakt , II Abt , 
75, 1928, 332; Flavobaelcrium delesaeriae 
Bergey et al.. Manual, 3rd ed., 1930, 
153) 

Rods. 0 5 to O.C by 1 G to 2 6 microns, 
with rounded ends, occurring singly 
Non-motilc Gram-negative 
Fish-gelatin colonies Circular, trans- 
parent, glistening, concentrically ringed, 
yellow 

Fish-gclatm stab. Cralcriform lique- 
faction, with yellow sediment 
Sca-weed agar colonics Circul.ir, fi.at, 
concentncftlly ringed, light yellow 
.\gar IS disintegrated 
Fish-agar slant No growth 
Broth. Turbid with Hocculent pclliclo 
and sediment, light yellow 
Indole not reported. 

Nitrites Dot reported 
No action on carbohydrates 
Slight hydrolysis of starch 
Aerobic, facultative 
Optimum temperature 23®C 
Source Sea w ater of Norw cgi.ni Coast. 
Habitat Sea water 

32 Bacterium boreale Lundestad 
(Lundestad. Cent f Ihikt , II .Vbt , 7S, 
1928, 333, Flaiobnclcrium boreale BcrgiT 
rt al , Manual, 3rd nd , 1930, 151 ) 
Fnim Ijitin borealis, northern 
Rods 0 5 to 0 0 by I 0 tn 2 G microns, 
with rounded emN, occurring singly 
Nnn-inotile Gram ncgitixe 
Fish-gelatin colonies I'lriular, 
ojuque, glislcning, etjucentricall} 
nngeil, yillou 

Fish gelatmstab Vellow.withcnitcri- 
form liquefaction 

Sea-w.iterng'vr coloniea Circular, flat, 
opaque, gnstening, difrusc rn.argin, light 
yellow \gar i< dixintegrateil 
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Pisli-agor slant; Yellow, flat, glialen- 
ing, opaque, entire growth. 

Broth: Finely flocculcnt, yellow sedi- 
ment. 

Indole not reported. 

Nitrites not reported. 

No action on carbohydrates. 

Slight 'hydrolysis of starch. 

Aerobic, facultative. 

Optimum temperature 23“C. 

Source; Sea water of Norwegian Coast. 

Habitat: Sea water. 

33. Bacterium ceramicola Bundcstad. 
(Lundestad, Cent. f. Bakt., II Abt., 75, 
1928, 332j /’/at'ofcaclerj’um ceramicola 
Bergey ct al., Manual, 3rd cd., 1933, 151.) 
From Greek, living in earthenware. 

Rods* 0.5 to 0 6 by !,.< to 2A microns, 
with rounded ends, occurring singly and 
lying 8ldo*by.side. Non»motilc. Gram- 
negative. 

Fish-gelatin colonics: Circular, glis- 
tening, transparent, yellow. 

Fish-gclatm stab: Slight, yellow sur- 
face growth. Liquefaction crateriform. 

Sea-W’oter agar colonics: Circular, flat, 
transparent, glistening, diffuse margin, 
light yellow. Agar is disintegrated. 

Fish-agar slant: Moderate, yellow, 
flat, entire, glistening, opaque growth. 

Broth: Light yellow pellicle and sedi- 
ment. 

Indole not reported. 

Nitrites not reported 

No action on c.irbohydratcs. 

Slight hydrolysis of starch 

Aerobic, facultative. 

Optimum temperature 23*0 

Source: Sea water of Nonvegian 
Coast. 

Habitat: Sea water 

34. Bacterltun rbodomelae Lundestad. 
(Lundcstad, Cent f. Bakt., II Abt., 75, 
1928, 331; Flai'ybacterium rhodomelae 
Bergey et al., hl.anual, 3rd od , 1930, 
146.) 

Rods: 0.5 to 0.8 by 1.2 to 2.0 microns, 
with rounded ends, ocijurring singly, in 


I^irs, and at times in short chains. Mo- 
tile. Gram-negative. 

Fish-gelatin colonies: Circular, 
slightly glistening, opaque, white. 

Fish-gelatin stab: Rapid infundibuli- 
form lique/aclion. 

Sea-weed agar colonics: Circular, flat, 
thin, tran8p.*vrcnt, glistening, entire. 
Agar is dissolved. 

Glucose agar slant: Moderate growth, 
white, becoming orange-yellow, flat, un- 
dulate margin, opaque, glistening, 
Broth:Turbid,with pellicle and gray- 
iah-ycllott', slimy sediment. 

Indole not formed. 

Nitrites not produced from nitrates. 
No action on carbohydrates. 

Very slight hydrolysis of starch. 
Aerobic, facultative. 

Optimum temperature 20® to 25®C. 
Source: Sc.a water of Norwegian Coast. 
Rabitat: Sea water. 

35. Bacterium alginovorum Vlaksman, 
Carey and Allen. (Jour. Bact., !S, 
1934, 215.) From M. L , alginic and 
Latin roro, devour. 

Rods 1 0.75 to 1 .2 by 1 .5 to 2.0 microns, 
with rounded to almost elliptical ends, 
especially when single, occurring fre- 
quently in pairs and even in chains. 
Actively motile. Capsule-forming. 
Gram-negative. 

Alginicacid plate; Colony large, white 
in appearance with coarse granular cen- 
ter, entire margin. Clears up turbidity 
caused by the alginic acid on plate 
No odor. 

Alginic acid liquid medium: He.avy 
pellicle formation. Active production 
of an ensyroe, alginaae, which brings 
about the disappearance of alginic pre- 
dpifate in sea water medium. 

Salt water medium: A shmy pellicle of 
a highly tenacious nature is produced, 
the whole medium later turning to a soft 

jelly. , .. 

Sea nater gelatin: Active and rapiu 
Kqucfaotion in tn-o to six days, at IS'C; 
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}iigh]y turbid throughout the liquefied 
zone. 

Agar liquefaction: Extensive softening 
of agar, no free liquid. 

Sea ivatcr glucose broth. Abundant 
uniform turbidity, Tvith surface pellicle; 
some strains give heavier turbidity and 
others heavier pellicle 

Litmus milk containing 3 5 per cent 
salt: No apparent growth 

Potato moistened nith sea water 
Moist, spreading growth, ivory -colored, 
heavy sediment in free liquid at the 
bottom 

Starchplate Abundant, crcam-colorcd. 
slimy growth; extensive diastase produc- 
tion 

Aerobic, mieroaeropliilic 

Optimum temperature 20°C 

Source* From sea iiatcr, sea bottom 
sediments and from the surface of algal 
growth in the sea. 

Habitat. Very common in the sou 

3C Bacterium fuclcola Waksman, 
Carey and Allen (Jour. Bact , f#, 1931, 
213 ) From Latin fueus, seaweeil and 
eola, dweller 

Short rods- 0 6 to J 0 by 1 0 to 1 6 


microns, with ends rounded to almost 
coecoid; slightly curved Actively mo- 
tile, with twirling motion Gram-nega- 
tive. 

Alginic acid plate. Colonies finely 
granular, entire; at first whitish, turning 
brown in three to five days, and later 
almost black, producing a deep brown 
soluble pigment 

Atgi'nic acid liquid medium Limited 
growth on surface m the form of a pelli- 
cle Frequently produces no growth 
at all. 

Sea water gelatin* Active liquefaction; 
no growth in stab, thin, fluorescent 
growth throughout liquefied zone 

Agar liquefaction. Positive, although 
limited; only softening of agar. 

Sea water glucose broth Faint tur- 
bidity; no pellicle, no sediment 

Litmus milk containing salt. No ap- 
parent growth. 

Potato moistened with sea water No 
growth. 

Starch plate No growth. 

Aerobic 

Optimum temperature 20*C. 

Source* From sea water sear the sur- 
face of the sand bottom 

Habitat: ILare in sea water 


Appendlxl: Additional agar-digesUng bacteria placed in genera other than Bac- 
lenum 

I. Aehromobacter 

A Motile with pentnehous flagella 
1 Nitrites produced from nitrates 

1. Aehromobacter patlinatar, 

II. Agarbaelerium. 

A. Non-motilc 

1. Nitrites produced from nitrates. 

2 Agarbacltnum bufo 

B Motile, but position of flagella not recorded 

1 Nitrites produced from nitrates 

3. Atfarbaclenum reducans 
4 A(;arbttcUrium viseos'um 

2 Nitrites not produced from nitrates 

5. Agarbaclertum mesentcrieui. 

6. A(mH)Oc(erium auranltacum. 

7. Agarbaetenun cr/anotdes 

3. Seven additional species that are numbered but not mimed 
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JJJ- fldvohactcrium. 

A. Non-motilc. 

L KitritCB produced from nitrates. 


8. Flatobaclerium uUginosum. 

D. rentnehous flagcn.1. 

1. Nitrites producea from nitrates. 

9. Flacohoclerium amocontactum. 


1. Achromobaefer pastlnator Gorcslinc. 
(Jour. I3nct., SG, 1033, 412.) From I-atin 
paalinalor, one wJio digs n trench. 

Short rods; 0.4 by 1.5 microns, occur- 
ring singly and in pairs. Mottle with 
t» o to five pcritrichous flagoJIa. Gram- 
• negative. 

Phain gelatin stab; No groirtb. 

Nutrient gelatin stab: Surface groivth 
very scanty. No liquefaction. 

Nutrient agar colonies: At first tiny, 
Almost colorless, becoming yellonish 
and ruigdikc. Agar liquefied rapidly. 

Nutrient agar slant. Gro;i th good, fiat, 
not thick. Agar liquefied along streak 
often to the depth of a quarter of an 
inch. Pocket formed at bottom of slant 
filled nith a rather viscous, yellovvish 
fluid. 

Nutrient broth. Slight turbidity after 
5 d.ays Subsurface but no surface 
growth. No sediment. 

Litmus milk Slightly acid after 20 
days. No curd Only a trace of reduc- 
tion at bottom of tube 

Potato: A’o gronth 

Indole not formed 

Nitrites produced from uitrules. 

No IIjS produced 

Acid from arabmosc, glucose, galac- 
tose, lactose, fructose, nialtoso, mannose, 
inelezitoso, pectin, raffinosc, rhamnosc, 
Balicin, sucrose, starch and dextrin. 
No grou th in dulcitol, crythritol, manni- 
tol, sorbitol, glycerol, vylose and inulm. 

Starch is hydrolyzed. 

Limits of growth : pH 5 9 to 9 0. 

Temperature relations; Optimum 
28®C. Good growth at 25*C. Moderate 
growth at 20^ and 37^0. No growth at 
10® and 42‘’C. 

Facultative anaerobe 

Distinctive characters; Digests agar 


rapidly; colonies sink through to the 
glass of the Petri dish, Fchhng’s solu- 
tion rerluccd by the liquefied agar. Con- 
siderable change in viscosity of agar due 
to the digestion. 

Source; From n trickling filter receiv- 
ing creamery wastes. 

Habitat: Probably nidcly distributed 
in nature. 

2. Agarbaeferium bufo Angst. (Puget 
Sound Biol. Sta. Pub., 7, 1929, 49.) 

Short rods with rounded ends, 0.6 by 
0.8 micron, occurring singly and in pairs. 
Non-motile. No capsules. Gram-neg.a- 
live. 

Fish geiafin stab; StMtiform liquefac- 
tion, growth best at top. 

Fish gelatin colonics: Circular, crated- 
form, granular. 

Fish agar sl.ant; Abundant, filiform, 
raised, glistening, opaque, yellow, mem- 
branous gronlh. 

Fish ag.ar colonies.' Circular, concen- 
tric.ally ringed, sunken, entire, granular, 
yclhn- to orange. 

Digests agar; cellulose not attacked. 
Potato; No gro»tb. 

Plain milk unchanged, surface growth 
yellow. 

• Does not produce IIjS or indole. 
Nitrites produced from nitrates 
Acid from mannitol. No acid from 
xylose, rhamnose, arabinoso, glucose, 
sucrose or lactose. 

Starch not hydrolyzed. 

Aerobic. 

Optimum temperature 25® to 28 O. 
Afoximum under 36®C. 

Source Isolated from Odonlhalia Aami- 
seiatiea. 

Habitat; On marine algae. 
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3. Agarbacterlum reducaos Angst. 
(Puget Sound Biol. Sta. Pub , 7, 1929, 
49.) 

Short rods uith rounded ends, 0 6 by 
0.8 micron, occurring singly and in pairs 
Motile. No capsules Gram-negative. 

Fish gelatin colonies . Circular, sunken, 
entire, crateriform, granular 
Fish gelatin stab. Crateriform liaue- 
faction, gron th only near surface 
Fish agar slant. Abundant, filiform, 
flat, glistening, smooth, opaque, nbite, 
butyrous growth. 

Fish agar colonies : Moderate, circular, 
smooth, flat, entire, granular, white to 
buff or colorless 

Digests agar, cellulose not attacked. 
Fish broth Turbid, no sediment, no 
surface growth. 

Potato. No grow th 
Nitrites produced from nitrates 
No IIiS or indole formed 
Plain milk unchanged 
Acid from sucrose, arabmosc, rham- 
uose and mannitol No acid from xylose 
or lactose 

Starch is hydrolysed. 

Aerobic. 

Optimum temperature 25* to 28*C, 
thermoscnsitivc. 

Source Isolated from NereocysUs 
luelkeana. 

Habitat On marine algae 

4 Agarbacterium viscosum Angst 
(Puget Sound Biol Sta. Pub , 7, 1929, 
49.) 

Short rods with rounded e.ads, 00 to 
0 8 micron, occurring singly or in p.airs 
Motile No capsules Gram-negative 
Fish gelatin colonics Circular, sunken, 
entire, crateriform, granuhar 
Fish gelatin stab Stnatiform liqucfac 
tion, growth best at surf.acc 
Fish agar sUnt Abundant, raised, 
glistening, smooth, opaque, gray, vesicu- 
lar, viscid growth 

Fish agar colonies- Circular, con- 
toured, raised, lobatc, granular, fluores- 
cent green 

Digests agar; cellulose not attacked 


Fish broth • Flocculent pellicle, turbid, 
no sediment, fluorescent green. 

Potato Abundant, filiform, glistening, 
smooth, yellowish-brown, butyrous 
grow th. 

Nitrites produced from nitrates 
No H|S or indole formed. 

Flam milk unchanged; surface growth 
greenish 

No acid from rhamnose, sucrose, lac- 
tose, mannitol, xylose or arabinose 
Starch is hydrolyzed. 

Aerobic. 

Optimum temperature 20® to 28®C; 
thermoscnsitivc. 

Source: Isolated from Iridaea eordata. 
Habitat. On m.arine algae. 

5 Agarbacterium mesenterleus Angst. 
(Puget Sound Biol Sta. Pub , 7, 1929, 
49) 

Short rods with rounded ends, 0.6 by 
0 8 micron, occurring singly or in pairs. 
Motile No capsules Gram-negative 
Fish gelatin stab. Infundibuliform 
liquefaction, growth best at top 
Gelatin colonies. Circular, sunken, 
irregular, crateriform, granular, 

Fish ng.ar slant Abundant, filiform, 
raised, glistening, finely wrinkled when 
old OT dry, opaque, buS, membranous 
grow til 

Fish agar colonics Circular, concen- 
trically ringed, flat, entire, granular, 
white to buff 

Digests agar, cellulose not attacked. 
Fish broth Membranous pellicle, 
moderate clouding, no sediment. 

Potato Spreading, raised, glistening, 
wrinkled, buff to yellowish, membranous 
grow th 

Docs not produce lIjS or indole. 
Nitntes not produced from nitrates 
Flam milk unchanged 
\cid from mannitol No acid from 
xylose, rhamnose, arabinose, glucose or 
lactose 

Starch is hydrolyzed. 

Aerobic. 

Optimum temperature 20* to 2S*C; 
thermoscnsitivc. 



630 


iUNUAL OF PETBRMINATIVB BAOrElUOLOGY 


Source: Marine algae; isolated from 
Nercocysiis luelkeana. 

Habitat: On marine algae. 

6. Agarbacterlum aurantiacum Angst. 
(Puget Sound Biol. Sta. Pub., 7, 1929, 
40.) 

Short rods nith rounded ends, 0.6 to 
0 S micron, occurring singly or in pairs. 
Motile. No capsules. Gram-negative, 

Fish gelatin colonies ; Circular, sunken, 
crateriform, entire. 

Fish gelatin stab: Stratiform liquefac- 
tion, no gron-th along line of stab. 

Fish agar slant: Abundant, filiform, 
flat, glistening, smooth, opaque, orange, 
butyrous growth. 

Fish agar colonies: Circular, smooth, 
flat, crosG, sunken, granular. 

Digests agar; cellulose not attacked. 

Fish broth: Afembranous pelficle, tur- 
bid, no sediment. 

Plain milk unchanged; surlace growth 

Pot&to: Abundant, filiform, flat, dull, 
smooth, orange, butyrous growth. 

Nitrites not produced from nitrates. 

No HtS or indole formed. 

Acid from lactose and mannitol. No 
acid from xylose, rbamnosc, arabinose, 
glucose or sucrose. 

Starch not hydrolyzed. 

Aerobic. 

Optimum temperature 20* to 25*0; 
thermosensitive 

Source- Isolated from Porphyra per- 
Sorala. 

Habitat; On marine algae. 

7. Agarbacterfum cyanofdes Angst. 
(Puget Sound Biol. Sta. Pub., 7, 1929, 
49.) 

Short rods with rounded ends, 0.S by 
1 4 microns, occurring siagly or in paira. 
Alotile. No capsules Gram-negative 

Fish gelatin colonics; Circular, sunken, 
entire, crateriform, granular 

Fish gelatin stab Stratiform liquefac- 
tion, growth only at top 

Fish agar slant. Abundant, filiform, 
raised, glistening, smooth, opaque, gray, 
butyrous growth. 


Fish agar colonies; Circular, smooth, 
flaf, iol>ed, granular, greenish to yel- 

lOTvisb. 

Digests agar; cellulose not attacked. 

Fish broth: Flocculent pellicle, turbid, 
no sediment, fluorescent green. 

Potato: Abundant, filiform, raised, 
glistening, smooth, buff, butyrous 
growth. 

Nitrites not produced from nitrates, 

No HjS Or indole formed. 

Plain milk acidified, greenish surface 
growth. 

Acid from sucrose. No acid from xy- 
lose, arabinose, glucose, lactose, maimi- 
tol or rhamnose. • 

Starch is hydrolyzed. 

Aerobic. 

Optimum temperature 20* to 2SV; 
thermosensitive. 

Source: Isolated from Irt'daea eordaia. 

Habitat: On marine algae. 


Note: Seven additional gpeciea sre 
described nitb as much detajj by Angst 
{loc. cit.) as are the six above species; 
but he refers to them only as Agarhac- 
Urium Nos. 5, 6, 7, 8, 9, 13, H, and 15. 
All digest agar. 


8. Flavobacterlum uUglnosum ZoBell 
and Upbam. (Bull. Scripps Inst, of 
Oceanography, Univ. Cahf., B, 

2(J3.) From Batin uligo, ooze or moist 
mud. 

Rods: 0.4 to 0 6 by 1.2 to 3 9 micrcos, 
some slightly curved, occurring mostly 
singly vrith some short chains. Kon- 
motilc. Gram-negative, 

Ail differential media except the itcsb* 
water broth, litmus milk, and potato 
were prepared with sea water. 

Gelatin colonies; 1 mm, orange. 


ken. 

elatin stab; XnfundibuHforro hque* 

.ion. Yellow pigment. Gelatin is- 
ired brown. 

gat colonics: Sunken, uneven, irregu- 
gummy colonies which liquefy agar, 
luces orange to yellow pigment an 
olors agar brown. . 

;ar slant: Luxuriant, yellowish- 
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orange, glistening, filiform, adbereot 
grouth which slowly liquefies agar 
Sea-w ater broth : Dense yellow pcliicle, 
moderate turbidity, slightly viscid sedi- 
ment 

Fresh-water broth: No visible growth. 
Litmus milk- Completely decolorised, 
neutral 

Potato. No visible growth 
Indole not formed 

Nitrates rapidly reduced to nitrites 
Produces acid but no gas from xylose, 
glucose, maltose, lactose, sucrose and 
Bslicin Docs not ferment glycerol or 
mannitol 

Starch not hydrolyzed. 

Hydrogen sulfide not formed 
.\mmonia produced from peptone but 
not from urea. 

Casein digested 
Fats not hydrolyzed 
Agar liquefied rapidly However, 
after prolonged laboratory’ cultivation 
this organism gradually loses its ability 
to digest agar. 

Aerobic, obligate. 

Optimum temperature 20* to 25*C 
Source Marino bottom deposits 

0. Flavobacterlum amocontactum Zo- 
Bell nnd Allen, (Jour Pact . SO, 1935. 
210) From Ijilin omo, to love nnd con- 
taclus, touching, contacting 
Slender rods • 0.4 to 0 7 by 1 6 to 2 3 
microns, with rounded ends, occurring 
singly nnd in irregular clumps. Slain 
very lightly. Possess wcll-dcfincd cap- 
sules Actively motile by means of pcri- 
trichous flagella. Gram-nogativc 
Gelatin slab: Good filiform growth 
with r.apid weeate liquefaction 
Agar colonics: Circuhar, 2 0 to 4 0 mm 
in diameter, yellow 
Agar slant Abundant, filiform, 
smooth, glistening, abundant, bnght 
yellow growth Imving a butj'rous con- 
sistency. Originally liquefied ag-ir. huf 
this proiwrty was lost following artificial 
cultivation 

Se.a water broth: Good growth with 
ring at surface Strong turbidity and 
abundant viscid sediment. No oilor. 


Milk: No growth. 

Potato: No growth. 

Potato dialyzed in sea water: Slight 
yellow' growth. 

Indole not formed. 

Nitrites produced from nitrates. 

Ammonia liberated from peptone. 

Ily'drogcn sulfide produced. 

No acid from glucose, lactose, sucrose, 
xylose or mannitol. 

Starch not attacked. 

Optimum reaction pll 8.0. 

Optimum temperature 18* to 21*0. 

pAcultativc aerobe. 

Distinctive character: Adheres firmly 
to Bubmcrgcd glass slides; cannot be 
removed with running water. 

Source- Many cultures isolated from 
glass slides submerged in sea water. 

Habitat: Sea water. 

Appendix 11: Another species de- 
scribed recently is: 

DaeiUat exedent Wieringa (Wier- 
inga. Jour. Microbiol, and Scro]., 7, 
1941, 121, liaeillut agar-exedem Wier* 
inga, idem ) From stable manure, loaf- 
mold and soil. Liquefies agar. 

37 Bacterium chUlnopbllum Hock. 
(Jour Marine lies , 4, 1911, 103 ) From 
M L , chitiii and Greek pliilos, loving. 

Short rods 0 35 to 0 C5 by 0 95 to 1.5 
microns. Motile Gram-negative. 

Sea water gelatin. Liquefaction; 
growth absent in stab but abund.ant in 
liquefied zone 

Sea water agar plate. Colonies circu- 
lar, smooth, entire, raised, white. 

Sea water liquid medium. Moderate 
growth, sometimes with formation of 
ring or pellicle. Scant granular sedi- 
ment. 

Dccomposi’s natural chi tinous material 
such ns horseshoe crab shells and also 
purified chilin. 

Four out of five strains produce ni- 
trites from nitrates. 

Acid from glucose nnd usually from 
aucroMi, glycerol and mannitol. One of 
five cultures produced acid from lactose. 
Docs not digest cellulose. 
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Does tjot hydrolyze starch. 

Docs not produce hydrogen sulfide. 
Aerobic. 

Optimum temperature 20®C. 

Source; From the shell of a decom- 
posing horseshoe crab, Umulus poly. 
phemws, and from the intestinal tracts of 
Venus inercenaria, Oealipes ocellalus, 
Mmlelus mus/clus and Spheroidcs ma- 
culaius. 

Habitat; Common in marine sand, 
mud and water. 

3S, Bacterium chitlnochroma Ifock. 
(Jour, hfarinc Res., 4, 19-11, 105.) 

Short rods: 0,45 to 0.7S by 0.90 to 1,4 
microns. Alotile. Gram-negative. 

Sea water gelatin .’Active liquefaclion; 
no growth in stab, but thick bright yel- 
low growth throughout the liquefied 
zone. 

Basic agar plate: Colonies circular, 
smooth, entire, raised, varying in color 
from lemon to deep orange, 

Basic liquid medium; Abundant 
growth with production of pellicle. 
Scant granular sediment, increasing uHh 
age of culture. 

Decomposcsnatural chitinous material 
such as horseshoe crab shells and also 
purified chitin. 

Docs not produce nitrites from ni- 
trates. 

Acid from glucose and sucrose, but 
not lactose, glycerol and mannitol. 
Does not digest cellulose. 

Hydrolyzes starch. 

Does not produce hydrogen sulfide. 
Aerobic 

Optimum temperature 20“C 
Source From the intestinal tract of 
the squid, Lohgo pealett Common. 
Habitat Marino sand, mud and water. 

Appendix I : The first species of chilin- 
ovorous bacteria tliat was described and 
named was placed in the genus Bacillus 
because it was a motile rod. 

1. Bacillus chilinovorus Benecke, 
(Bot. Zeitung, 63, 1905, 227.) Prom 
M. L. chittn, chitm; torus, devouring. 


BACTHPIOLOGY 

Rods : 0.75 by 2.0 microns. Sometimes 
in pairs and chains. Motile with peri- 
trichous flagella. Gram-negative. 

Gelatin stab; Liquefaction. 

Mineral agar containing chitin: Good 
growth if no sugar is added to produce 
acid. Non-cbroraogenic. 

Peptone mineral agar containing 
chitin: Good growth if reaction is neutral 
to slightly alkaline. 

Salt in concentrations up to Ij per 
Cent is favorable for gron’th. Maximum 
4 per cent. 

Peptone broth; Turbid with heavy, 
slimy, whitish to brownish pellicle. 

Nitrites produced from nitrates. 

Ammonia produced in peptone-chifln 
media. 

Acid from glucose and sucrose 

Optimum temperature 20®C. 

Source: Isolated at Kiel from media 
containing decomposing crabsbdls and 
from media containing purified chilio; 
also from soil. 

Habitat: Brackish water and soil. 

NOTES’ Bacillus tumeseens 2opf, Ba- 
cillus cehaerens Gotthell, Bocdlws pro- 
Uus vulgaris Ivruse, Bacillus ccU com- 
munis Sternberg, Bacillus fiuoresttns 
figur/acicns Flugge, Bacillus megatht- 
rtum De Bary, Fihrjo aqualiUs Gfiather 
and Spirillum ruhrum von Esmarch did 
not attack chitm under the condition^ 
tested by Benecke (loc. cit ) . 

Benton (Jour. Baet , 1935, 449) 

describes but does not name 17 types of 
clulinovorous bacteria isolated fro^i 
water, mud and plankton of fresh \sater 
lakes, from decaying hlay fly nymph 
ahells, intestinal contents of fish, frogs, 
bats, snipe, and crayfish. Also shore 
soil, composts, etc. Twelve types are 
reported to he monotrichous, two are 
perilrichous and throe, position o 
flagella not stated. Of two Gram-pQsc 
tivc types, one may have been a spore- 
former and the other a Corgnebaclcrium. 
Two types digested cellulose 
ZoBcil and Riftcnborg (Jour. Pact., 

SS, 193S, 275) isolated and studied hut 
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did not name 31 cultures of chitinoelastic 
b.acteria from manne sources Out of 
IG cultures studied intensively, all were 
Gram-negative. All but 4 of the 31 
cultures were motile One culture was 
a eoccus and two species were \nlmo3 
Xoiie digested cellulose 

•39 Bacterium phosphoreum (Colin) 
Moliscli (.l/icrococcua phosphoreum 
Colin, sec letter addressed to J Penn, 
VerzameliDg van stukken betreffendehet 
genccfikundig sta-atstoozicht in Neder- 
land, 1S7S, 120, Dactcrium phosphores- 
cens I’lseher, Cent f. llakt , 3, 18SS, 107, 
Photobaclerium phosphorcscens Beijer- 
Inck, Arch Niferl d Sci E\actc8, S3. 
1SS9, 401, Streptococcus phosphoreum 
Trevisan, I gencri c lo specie delle 
Battcrincce, 18S9, 31, nactllum phos- 
phorenm MaciS, Tr-aitiS do Bact , Pans, 
4tli cd , 1001, 003, Micrococcus phom- 
pAore»«««Cliester,Mau Dctcrm Bad, 
1001, 181, Molisch, Dio Beuchicnde 
rnanzen, 1012, CC, Photoboclcr phos 
phorcuin Ilcijcnnck, F«Ua Microbio* 
logica, Delft, 4, 1010, IS, Photobaetcrium 
phosphoreum Ford, Tottb of Pad . 
1027, CIS ) 

Dcscriiition from I’lselicr (loc eil ) 
Coccobaeilli Occur frequciith ns 
rooglca Xon-molilo Stain lightly 
With aniline d>cs 
Gcl.atin \o liquefaction 
Gelatin streak Graj -while growth 
Brolb N’o growth 
Milk No growth 
potato No grow lb 
Pcrmciits carbobydrates 
niuc-green pbosphorcscence 
Minimum temperature 5®C Maxi- 
nuiin 25*. Optimum for luminescence 
lO'C 

,\erobic. f.ncultatixc 
Source I«'il.atcd from luminous fish 
Habitat roiiml commonly on dead 
ri«h, meal, etc 


40 Bacterium phosphorcscens Indige- 
ous (Cisciiberg) Chester (L’lnlicim- 
isclicr Lcuchtbacillus, Fisclier, Cent f 
BaU j 3, 1SS.S, 107; Photohaetenum 
fisehcri Itcijorjnck, Arch Nderl d Sci 
Exactes, S3, IRS'), 401; Bacillus fischcri 
Trexisan, I generi c le specie delle 
Battennceo, 1SS9, 18, Bacillus phos- 
phorescens indigenus Eisenberg, Bakt. 
Diag , 3 Aufl , ISOl, 124; Vibrio fischeri 
I,chmann and Neumann, Bakt. Piag., 

1 \ufl , S, IS9G, 3J2; Chester, Ann. Bept. 
Del Co! Agr I\p Sta , 0, 1897, 121; 
Microsptra fischeri Chester, Man. Pc- 
term Bact , 1901, 333, Spirillum phos- 
phorescens Holland, Jour. Bact , <f, 1020, 
225, Vibrio phosphorcscens Holland, 
ibi<J , 220, Aehromobaeler fischeri Bcrgey 
ct al , Manual, 3rd ed , 1930, 220 ) 

Description from Fischer (loe. eit ) 
Short thick rod? 0 4 to 0.7 by 1.3 to 

2 1 microns, with rounded ends, occur- 
ring singly and in pairs Motile Stain 
with the usual aniline dy'cs 

Johnson, /iworykin and Warren (Jour. 
Bad , 1913, 1C7) made pictures with 

the electron microscope of a culture 
which they iilentify with tliis species. 
The organisms have a tuft of polar fl.a- 
gcila. indicating that this specie? belong? 
Ill the genus Pecui/omonas 
Cclatinstab liquefaction 
(Jclatm colonies I.iquefaction After 
one week, circul.ir, I inm in diameter, 
entire 

lirotli No growth. 

Milk No growth 
BbwM serum No growBi 
Potato Nn growth. 

(\wked ll«h Abiinduil growth En- 
tire Eurfaec covereil with a gr.ay-white, 
slimv. iihosphore«cent m.a«? 

Temperature relation? .Mimniom 5* 
i«» ni'C Optimum 22*C. 

Aerobic 

botirce IVtun S'-a water at Kiri ninl 
from herring. 


• Pr Trank If. JoIuivdii. Pept n»dcriol..R\, PnncelDn Hniv., Prinedon. New 
Jersey, a.'siafeil m iireparmg the#eetionon ph.Hphore-rent bartena, .\fay, PiG 
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Habitat: Live on dead fish and in eea 
water. 

41. Bacterium hemophosphoreum 
Pfeiffer and Stammer. (Pfeiffer and 
Stammer, Ztschr. L Morph, u. OkoK d. 
Ticrc, £0, 1030. 130; Brucella (?) Aaemo- 
■phosphorcum Pribram, Klassifikation der 
Schizomyceten, Leipzig und Wien, 1933, 
67.) 

Jtods: 1.0 bj' 4.0 microns, the size 
varyingwiththemedium. Scemtoehow 
bipoJar staining. 

Fish ftgar ^sith 3 per cent sea saU: 
Good grow tJj. 

Litmus milk; Acid. Hcduction. 

Potato: Yellow growth, medium bc- 
coraing orange. 

Indole not formed. 

Nitrites not produced from nitrates. 

Acid from glucose, sucrose, lactose, 
maltose, galactose, mannitol and ftuc* 
tosc. 

Phosphorescent. 

Pathogenic for other insects. 

Source. Isolated from the blood of 
diseased larvae of the mealworm, Tcnc 
brio moUtor. 

Habitat: From diseased insect larvae* 

Appendix I: The following phospho- 
rescent species have been described in 
the literature. Many arc incompletely 
described and they have been placed in 
various genero without odequate study. 

Ackromobacler argentcopkosphorescens 
(Katz) Bergey et al {Bacillus argenteo- 
phosphorcsccns I, Katz, Cent. i. Bakt., 
9, 1891, 157; Baclertum argenleo-phos- 
phorescens Chester, Ann. Hept. liel. 
Col Agr Exp Sta.,5, 1897, 121; ffacditis 
argenieo-phosphorescens Migula, Syst. d. 
Bakt., 2, 1000, 809; Photobacillus I, 
Miquel and Cambier, Traild de Bact., 
Paris. 1902, SSI; Bergey et al.. Manual, 
3rd ed , 1930, 221 ) From sea water in 
Elizabetli Bay, Sydney, Australia. Sil- 
ver-white luminescence Probably a 
variety of PhotobacieriumfischeriBcijer- 
inck, according to iCatz. 

Ackromobacler cyancophosphoreictnt 


(Katz) Bergey et al. {Bacillus cyaneo- 
phosphorcsccns Katz, Cent, i, Bakt , 9 , 
1891, 15S; Pholobaclerium cyaneum Lud- 
wig, according to Kruse, in Fiilgge, Die 
Mikroorganismen, 3 Aufl., 2, 1890, 331; 
PAofoiactcn’um. eyano^phospkorescem 
(sic) Ford, Textb, of Bact., 1927, 619; 
Vibrio cyaneo-pkosphorescens Lehraana 
and Neumann, Bakt. Diag., 7 Aufl., f, 
1927, 543; Bergey et al., Manual, 3rd ed. 
1930, 221.) From sea water in Little 
Bay, near Sydney, Australia. Bluisb- 
green luminescence. Identical nith or 
similar to Photobacterium tndicumBeijer- 
inefc, according to Katz. 

Ackromobacler luminosum Bergey et 
al. (Bacillus argenlco-phorphoresccns II, 
Katz, Cent. f. Bakt., $, 1891, 157; Bac- 
terium argenteo-phospkorescens Jligula, 
Syst. d. Bakt.. £, 1900, 435; Pholobacvl- 
lus II, Miquel and Cambier, Traits de 
Bad., Paris, 1902, 8S2; Bergey et al , 
Manual, 3rd cd., 1930, 220.) From fish 
obtained in the market. Oreenish-^ilver 
luminescence. 

Acfiromobocler phosphoreum (MigMK) 
Bergey et al. (Bacillus argenleo-phoi- 
phorescens liqucfactcns Katz, Cent. f. 
Bakt., 8, 1891, 157; Bacillus phosphorevs 
Migula, Syst. d. Bakt., 2 , 19C0, 8GT; 
Bergey ck al.. Manual, 3rd ed , 1930,222.) 
From sea water along the coast near 
Sydney, Australia, Luminescence 
sVtgbl. Probably identical with P&olo- 
bacterium luminosum Beijcrincl-l 
Ackromobacler pkosphorieum (Miguh) 
Bergey et al. (BociHus aTgenleo-phos- 
phorescens III, Katz, Cent. f. Bakt., 
1891, 157; BaciUus phosphoricus Migula, 
Syat.d. Bakt., S, 1900, 870; Photobacillus 
III, Miquel and Cambier, Traitd de 
Baot., Parla, 1902, 8S2; Bergey et al , 
Manual. 3rd ed , 1930. 223.) From 
cuttlefish {Sepia sp ) obtained in the 
fish market. Bluish-greeoish-uhite 
luminescence. 

AcAroino6ac(er smaragdtnophosphores- 

tens (Katz) Bergey et al._ (Baeilluf 
smaragdino-phorphoreseens Katz, Cent. 

f. Bakt., 9, 1891, 159; Bacleriun smorag- 
dxno phospkorescens Chester, Ann. Kept. 
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Del. Col. Agr. Etp, Sta., 9, 1807, 121, 
Bactcrtum srnarcfjitno-pfcospAoreseena 
Migula, Syst. d Bakt., S, 1000, 435; Bae- 
tertum $margadinum (sic) Chester, Man 
Dctorm Bact , 1901, 181, Berge> et af , 
Manual, 3rd ed , 1930, 225 ) From her- 
ring in a fish market in Sydney, Aus- 
tralia. Green luminescence Probably 
identical ?,Uh PhoJohactertum phosphor- 
escens Bcijcrinck. 

Bacillus fischert Dyar (Dyar, Ann 
N y. Acad. Sci , 8, 1895, 370, BacUrtum 
fisckcri Cheater, Man Dcterm Bact , 
1901, 105 ) Dyar added to the con 
fusion in the nomenclature of pbos- 
phoreBcent organisma by giving thta 
name to four cultures received by him 
from the Kril collection labeled Photo- 
bacUnum phospkorcscens, Pholobac- 
tertum balticum, Phalobactenum fischen 
and Photobaclenum p/lUgen 

bacterium cAironomi Issatscbcnko 
(Bulletin du Jardin Imp4nal botaniqne 
k St P^tersbourg, 11, 1911, 37, Photo- 
haeterium chtronomi Issatschenko, tbtJ , 
43 ) A phosphorescent bacterium from 
a genus of midges, Chtronomui 

Baclenum giardi (Kruse) Dillcl 
(Gisrd and Billet, Compt rend Soc 
Biol, Paris, 1889, 593, PkololacUttum 
pathogemeum Giard, quoted from Ei|k- 
mann, see abst m Cent f. Bakt , it, 
1S92, GbQiPhololacienumgiardt Kruse, m 
riugge, Die Mikroorganismcn, 3 \uQ , 
t, 1890, 333, Bacillus phosphorescens 
giardi Kruse, idem. Bacterium phos- 
pkorescens giardi Chester, Ann Kept 
Del. Col. Agr. Exp. Sta , 9, 1897, 125. 
Billet, Bull Sci Franco et Belgique, SI. 
1S98, H4, Bacterium phosphereseeas- 
giardi Chester, Man Dcterm Bad , 
1901,183) Pathogenic for marine crus- 
taceans 

Bacterium htppanici Issafschenko 
(loc. cit , 47). From fresh natcr fish 

BocteTium iucena (van Tieghem) 
Nbesch {Micrococcus lucens van Tjeg- 
hemjNtiesch, Karsten’a Deutsche Flora, 
18S0; quoted from Ludwig, Cent f 
Bakt , S, 1SS7, 375 ) From luminous 


meat Considered identical with Bac- 
tenurn pkosphoreum 
Bacterium lumtnosus (Beijerinck) 
Chester (PhoCobacterium luminosum 
Beijennck, Arch. Kderl. d Sci Exactes, 
tS, I8S9, 401; Vibrio lumtnosus Beijer- 
inck, Bot. Zeit , 1889, 763, according to 
Trevisan, I generi e le specie delle 
Battcriacee, 1889,23, Bacillus lumtnosus 
DcToni and Trevisan, m Saccardo, 


Syst d Bakt., S, 1900, 1015; Photobacter 
lumtitosum Bi'ijermck, Folia Microbio- 
logicn. Delft, 4, 1916, 15.) Prom sea 
water. 

Bacterium pelagia Dubois (Dubois, 
Compt rend. Acad Sci , Pans, 107, 
1888, 502 and 111, 1890, 363; Bacillus 
pelagia DcToni and Trevisan, m Sac* 
cardo, Syjloge Fungorum, 8, 1889, 959.) 
Isolated from the surface of Pelaqiae 
nocttlueae 

Bacterium pfluegert Ludnig (Lud* 
nig, Ztschr. f. wisscnsch. Mikrosk., /, 
isil, 181, Mtcrotoccus pjlugen Ludnig, 
lledwigia, No 3, 1881; Arihrobaelertum 
pfifigen DcBary, 1837, PhotobacUnum 
pjliigen Beijerinck, Cent. f. Bakt , 8, 
1890, Cl 7, Bacterium phosphorescens 
pflugeri Chester, Ann Rept Del Col. 
Agr Exp Sta , 9, 1897, 125 ) From fish 
and meat Considered identical with 
Bacterium pkosphoreum 

Bacterium pholas Dubois (Compt 
rend. Acad. Sci , Pans, 107, 1888, 502.) 
Isolated from Pholadia daclyti 

Ba^enum phosphorescens Hermes 
(Hermes, Sitsungsber naturf. Freunde, 
Apnl 19, 1887, quoted from Cent, f 
Bakt , *, 18S7, 401; Bacillus hermesi 
Trevisan, I genen e le specie delle Bat- 
tenacee, 18S9, IS ) From sea water- 
Mac6 CTraitfe dc Bad , Pans, 4lh ed , 
1901, 991) says this may be the same as 
Micrococcus phosphoreus Cohn. Emer- 
ald-green luminescence. 

Bacterium phosphorescens gelidus 
(Eisenberg) Chester. (Phosphoresciren- 
den Mikroorganismen, Forster, Cent. f. 
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Bakt., 5, 1887, 337; Bacillus phosphores- 
cens geltdus Eisonberg, Bakt. Diag., 
3 Aufl,, 1891, 182; Chester, Ann. Kept. 
Del. Col. Agr Exp Sta., 0, 1897, 125.) 
From phosphorescent sea fish. Fischer 
(Cent. f. Bakt., 4, 1888, 89) states that 
this organism is the same as his Bac- 
terium phosphoTcscens. 

Coccobactllus acropoma Yasaki and 
Hancda. (Yasaki and Haneda, 1936; 
quoted from Harvey, Living Light, 
Princeton, 1940, 33.) From a fish {Aero- 
poma japonicum) . 

Coccobacillus coelorhynckus. (Studied 


Vibrio splendidus Lehmann and Neu- 
mann, Bakt. Diag., 7 Aufl., 5, 1927, 513; 
Photobacterhim splendidum, quoted from 
Harvey, Living Light, Princeton, 1910, 
204.) May be a variety of Pholobac- 
terium indicuni. 

Pholobaeler splendor maris Beijerinck. 
(Proc. Sect. Sci., Kon. ALad. v. We- 
tcnsch., Amsterdam, S, 1900, 352.) 
May be a variety of Pkotobacterium 
indicum. 

Pholobaclerium Beijerinck, (Beij'er- 
inck. Arch. Kderl. d. Sci. Exaclcs, f3, 
1889, 401; Phoiobacter Beij’crinck, Proc. 


by Hsu, Sei-i-kai Med. Jour., SG, 1937, 1; 
quoted from Harvey, Annual Pev. of 
Biochem., 10, 1941, 513 ) From a deep- 
sea fish (Coelorhynckus sp.). 

Coccobacillus iktensis. (Quoted from 
Harvey, Living Light, Princeton, 1940, 
263.) 

Coccobactllus loligo Kishitani. (Kish- 
itani, Proc, Imp. Acad. Tokyo, 1928, 
69; quoted from Harvey, Living Light, 
Princeton, 1940, 35 ) From the squid 
(Lobgo edufte). 

ilftcrococcKS cyanophos. (Studied by 
Claren, Ann, d. Chcmie, GS5, I93S, 122, 
quoted from Harvey, Living Light, 
Princeton, 1940, 184 ) 

Micrococcus physiculus. (Quoted 

from Harvey, Living Light, 1940, 34 ) 
The cause of luminescence of a fish 
(Physiculus japonicus) 

Mtcrospira phosphoreum Yasaki. 

(Yasaki, see Sei-i-kai-sasshi, 45, 1926; 
quoted from Harvey, Living Light, 1940, 
239.) Caused luminescence of a fresh- 
water shnmp in Japan 

Pholobaeler hollandiae Beijerinck. 

(Proc. Sect. Sci , Kon Akad. v. Vie- 
tcnsch., Amsterdam, S, 1900,352.) Simi- 
lar to Photobactcrium lumtnosum. 

Pholobaeler hollandteutn Beijerinck. 
(Folia Microbiologica, Delft, 4, 1916^ 15 ) 
Pholobaeler hollandicum parvum 
Briiermck (Folia Jlicrobiologica, 
Delft, i, 191C, 15 ) 

Pholobaeler splendidum Beijerinck. 
(Beijerinck, Proc Sect. Sci . 1“^™; 
V Wotcnsch , .Inistcrilaro, S, IMO. 553. 


Sect. Sci., Kon. Akad. v. B'ctcnsch., 
Amsterdam, 5, 1900, 352; Pkotospirillum 
MiqucI and Cambier, Traits de Bact., 
Pans, 1902, SSS; Pholomonas Orla-Jen- 
sen. Jour. Bact , G, 1921, 271.) Pholo- 
baclerium phosphorescens is the type 
species of this genus Sec Baetertum 
phosphoreum. Several species ftre 
placed in this genus by Fischer. 

Pholobaclerium annulare Fischer. 
(Fischer, Ergebnisse d Plankton-E’C- 
pedition d. Humboldt-Stiftung, 4, 1®^' 
41; jl/icrespiro annularis Migula, Sj’flt 
d Bakt., 1900,1011) From sea iiater. 

Pholobaclerium balticum BcijerincK. 
(Einhcimischer Leuchtbacillus, Fischer, 
Cent. f. Bakt., 5, 1688, IDS; Beijerinck, 
Akad. V. Wetenschappen, Afdcel. Nft- 
tuurk., 2de Becks, 7, 1890. 239; sec abat. 
in Cent. f. Bakt.. 8, 1890, C17; 
ballicus Lehmann and Neumann. Bakt. 
Diag.,1 Aufl.,2,1896,311.) Fromnater 
of the Baltic Sea. The relationship of 
Pholobaclerium balticum to Bacteriuin 
phosphorescens tndigenus is not clear. 
The former species is based on a culture 
sent by Fischer to Beijerinck labekU 
Einhcimischer Leuchtbacillus J'Wch 
Beijerinck considered to be diflcrcu 

from hia Pholobaclerium fischeri. 

Pholobaclerium caraibictm ihsciicr. 
fTischcr. loc. ciL, 1S91. 41; Mxcrosvira 
coroibica MiguIa, loc. cil., 1015.) 

gca water riarher. 

Pholobaclerium coronatum 
(nsdicr, loe. cil.tu ilicro.pira eoronol 
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Migula, loc. cil , 1013.) From sea 
water. 

PhotobacUnum degenerans Fischer 
(Fischer, he. etl., 37; Mierojpira de- 
jcwcrnns Migula, he cil , 1015, liacillus 
degenerans Bcijcnnck, Foha Microhio- 
logica, Delft, I, 1912, 1 ) From boa 
wafer 

Pholobactcrium delgadcnse Fischer 
(Fisclicr, he. at., 37; .1/icrospira delga- 
densis Migula, foe. cif , 1014 ) From sea 
wafer. 

Photobaeterium glutinosum Fischer 
(Fischer, foe cil , 41; Mterosptra glult- 
nosa Migula, foe. cil , 1014 ) From sea 
water. 

Photobaeterium hirsutiim Fischer 
(foe. cil , 41). From marine fish 

Photobaeterium papiUarc Fiselier 
(Fischer, he cil , 41; .1/icro«pir(j papit- 
tana Migula, he cil , lOlG ) From «e.-» 
water. 

Pfiolobaelerium aeptae (Quoted from 
DouilorofI, Jour Fact , U. 1912. 151. 
who obtained a culture so labeled which 
liad come from Prof Klio\cr'fl collee 
tifln At Delft ) 

Photobaeterium tuberosum Fischer 
(Fischer, foe. cil , 37; .l/icrospira luberosa 
Sligula, foe. at, 1014, Pholobaetrr 
luberciifolri/n Feijerinck, Folia Micro 
hlologiea, Delft, 4, 1910, 16 ) From sea 
wafer 

Pseudomonas toijamensia (Quoted 
from Harvey, Living Light, rrincefoTi. 
1910, 203 ) 

iSareina noeli’fiica Heller (Heller, 
Arch. f. rhysiol., inth Chem u Mikr, 
X.F , C, 18.»3*5I, 41; see Harvej , Living 
Light, I'rinccton, 1910, 0 ) Fnini fi"li 
PonviLly Ihe s.»me as liaeleritim phos 
phoreum Moliscli. 

42 Dacterium crythrogloeum Ituhland 
and OrDlimniin. (fVnf f Fikt . H 
AM , Cl, 1921, 2M ) From flrrek rrg- 
thros, reil and j?fi«m, glue 

flo<N-0 3by2 Omim.fn \on ni'/lih 
flnin n'’r»tive. 

(.••lUin i>Ktr Fill, clri'ldel like 


Gelatin stab: N'o liquefaction. 

.\gar plate; lied, droplct-hke colonics. 
Agar sl.ant. liaised, non-spreading, 
glistcniog, bricic-red growth 
Potato. Abundant, brick-red, warty. 
Aerobic 

Facultative autotroph. 

Oxidizes hydrogen in an inorganic 
medium under an atmosphere of Ht, Oj, 
and COt Produces a pellicle on the 
inorganic liquid medium 
Source Calcareous soil. 

Habitat. Probably widely distributed 
in soil 

43 Bacterium lentulum Crohmann 
(Cent f liakt, II Abt.ff/, 1921,256.) 

Hods 0 5b}* 1 to2micron3. Motile by 
long thin pcntrichous (I-agclka. Gram* 
negative. 

Gchatm plate. Colonies appear like 
milk droplets. 

Gelalinstab No liquefaction. 

.\gar plate Tough, ochre yellow col- 
onics al^ut 7 mm in diameter. 

Agar streak Farchmentdike, folded, 
yellow streak about I cm broad. 

Potato Heavy, yellow growth 
\erobic 

Facull.-ifive autotroph 
Oxidizes hydrogen in an Inorganic 
medium under an atmosphere of H*. Oi, 
and CO*. Proiluees a heavy folded 
pellicle on the inorganic liquid meiliiim. 
Source. Soil poor in lime 
Habitat Probably widely distributed 
m soil 

41 Bsclerlum Icucogloeum Itubhand 
end Grohnianii (Cent f Fakt , II 
\ht .<?/, 1921, 230 ) From Greek leuloi, 
white and ghta, glue 
Ito«U 0 5 by 0 7 to 52 (?) microns 
Motile by mrnra of peritrichmis nagelh. 
Gelatin stall N'o liquefaction. 
Agacstecak Uide, sliinv, wet, iiory- 
coloml growth 

Potato Graj brown *hme. 

Atnd-ie 

Facultative aufotrnjih 
Oiidizrs bvilrog.n in an inorganic 
riieihum under an at moepherr of Hi, 0|. 
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and COj. Produces a pellicle on the 
inorganic liquid medium. 

Source: Calcareous soil. 

Habitat: Probably widely distributed 
in soil. 

*15. Bacterium stewartli Krw. Smith. 
(Sweet corn bacillus, Stewart, N. Y. 
Agr. Evp. Sta. BuJ. 130, 1S&7, 423; 
Pseudomonas stewarli Smith, Proc. A. A. 
A. Sci., 4^, ISOS, 422; Smith, Bact. in 
Pel. to Plant Dis., 5, 1914, S9; Aplano^ 
bacler steicarli McCulloch, Phytopath., 
8, 1918, 440; Bacillus slewarli Holland, 
Jour. Bact., 5, 1920, 220; Phf/tomonas 
slewarlit Bergey ct al., Manual, Ist cd., 
1923, 192.) Named for P. C. Stewart, 
American plant pathologist. 

Description from Smith, U. S. Dept. 
Agric., Div \'’cg Phys. and Path., BuL 
28. 1901. 

Rods. 0 4 to 0 7 by 0 9 to 2.0 microns. 
Capsules Non*motile (AfcCuf/och, loc. 
cit.) Gram-negative. 

Gelatin: No liquefaction 
Nutrient agar colonies - Small, round, 
yellow colonics. 

Broth; Growth feeble with nliittsh 
ring and yellow precipitate. 

Milk: Yellow ring but no visilde action 
on the milk. Slightly acid. 

Nitrites not produced from nitrates. 
McNew' (Phytopath., £8, 1938, 773) 
states that less virulent strains assimi- 
late only organic nitrogen; those of 
intermediate virulence assimilate nitro- 
gen from inorganic salts without reduc- 
tion of nitrates to nitrites; virulent 
strains reduce nitrates to nitrites 
Hydrogen sulfide not formed 
Indole production slight or none. 
Reduction of methylene blue in Dun- 
ham’s solution feeble or doubtful 
Acid but no gas from glucose, galac- 
tose, sucrose, mannitol and glycerol. 
No acid from maltose. Acid from fruc- 
tose, arabinoso and xylose (l\IcNevv', 
loc cit ) 


Starch not hydrolyzed. 

Optimum temperature 30®C, Maxi, 
mum 39®C. Minimum 8®C. 

Optimum pH G.O to 8 0. Limits about 
pH 4.5 to 8 5. 

8 per cent salt restricts growth. 
Strict aerobe. 

Source: From wilted sweet corn. 
Habitat; Pathogenic on com, Zea 
mays.. Sweet com very susceptible 
and fiehl corn slightly so. 

46. Bacterium fardlcrescens Mc- 
Culloch. (McCulloch, Phytopath., S7, 
1937, 135; Phytomonas tardicrescens 
Burkholder, Phytopath., S7, 1937, 617.) 
From Latin, slow’ growing. 

Rods: 0.6 to 0.8 by 1.58 microns. Mo- 
tile W'itli a polar flagellum. Gram-nega- 
tive. 

Gelatin: No liquefaction. 

Beef -extract agar colonies; Circular, 
mustard yeWow’, edges entire, 1 to 1.5 
mm in diameter. 

Broth: I-ight clouding. 

Milk: Slightly alkaline. Clearing 
after 5 to 0 weeks. 

Nitrites are produced from nitrates. 
Indole sot produced. 

No n»S produced or feebly so, 

Acid but no gas from glucose, fructose, 
galactose, arabinose, xylose and rhara- 
nosc. Alkaline reaction from salts of 
citric, malic and succinic acid. 

Starch is not hydrolysed. 

Not lipolytic (Starr and Burkholder, 
Phytopath., SS, 1942, 603). 

Optimum temperature 26®C. Maxi- 
mum 32*0. Minimum S'C (McCulloch 
Phytopath., £8, 1938, 648). 

Optimum pHG,5 to 7.5. Growthslight 
At 5.8 and 8.0 (McCulloch, loc cil.). 

No growth with 3 per cent salt (AIc- 
CuBoch, loc. at.). 

Aerobic. 

Distinctive character: Very slo' 
grower. 


♦The section covering species of interest 
pared by Prof. Walter H. Burkholder, Cornell Univ , Ithaca. New York. May, 
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Source : Isolated by McCulloch and by 
Burkholder from blighted iris leaves. 

Habitat: Pathogenic on Iris spp 

47. Bacterium alblllneans Ashby. 
(Ashby, Trop. Agr., Trinidad, €, 1929, 
135; Phytomonas albilineans Magrou, in 
Ilauduroy et al., Diet d Bact Path , 
Paris, 1937, 326.) From Latin, produc- 
ing while streaks. 

Description taken from Martin, Car- 
penter and Weller, The Hawaiian 
Planters’ Record, Sff, 1932, ISl 

Rods: 0 25 to 0.3 by 0 6 to 1 0 micron, 
occurring singly or in chains Motile 
with a polar Hagellutn. Oram-negaiive 

Agar coloriiea: After 7 to 10 days, 
minute transparent drops, moist, shin- 
ing. Honey yellow to Naples yellow 

Gelatin: No liquefaction. 

Milk; Growth, but no visible change 
in the milk. 

No growth with ammonium salts, m- 
teates, or asparagine as a source of ni- 
trogen. 

No growth in peptone water without 
carbohydrates. Invertase secreted 

Starch is not hydroiyred 

Optimum temperature about 25*C 
Maximum 37*C. 

Distinctive characters: Differs from 
X'antAomonai vascularurn which produces 
a large gummy type of colony, and which 
is a very active organism biochemically 
The two pathogens also differ in the 
type of lesion they produce on sugar 
Cane. 

Source; Isolated by D. S. North (Co- 
lonial Sugar Kef. Co , Sidney, N.S 
Wales, Agr. Rept , 8, 1926, 1) from wliite 
stripe and leaf sc.ald of sugar cane in 
Australia. 

Habitat; Vascular pathogen of sugar 
Cane, Saceharum oj^ietnarum. 

Appendix I: The following species 
have been described from diseased plant 
tissues but may not, in some cases at 
/oast, have been the cause of thedisease. 

Bacillus leiae Migula. 
terreich. landwirtsch Centralb., 1S91, 


Heft 2 and 3; Migula, Syst. d Bakt., 8, 
1900,779.) The cause of a disease of the 
sugar beet (Celo vulgans). 

Bac. earyophyllacearum Dufrenoy 
(Compt rend. Soc Biol., Paris, 81, 1018, 
920;probably there is an earlier reference 
to this species ) On Dianlhus, Sapo- 
nana and Lychnis 

Bacillus eoffeicola Steyaort. (Rev 
Zoo, et Dot. Afr . S2, 1932, 137.) Prom 
nodules on coffee roots 
Bacillus laeerans Migula. [Bacillus 
<*, Basse, Ztschr f. Pflanrenkr., 7, 18 — , 
72, Migula, Syst. d Bakt., 8, 1900, 780.) 
From diseased sugar beets. 

Bacillus maculicola Delacroix. (Dela- 
croix, Compt. rend. Acad. Sci. Pans, 
HO, ilK>5, CSO, Bacterium maculicdo 
Stapp, in Soraucr, Ilaodb d Pdanren- 
krankhciten, 5 Aufl , t, 1928, 376; Ap/an« 
obacur maeuUcola Elliott, Manual Bact. 
Plant Path , JD30, 8, Phytomonas nico- 
Uanat-taboci Magrou, in Hauduroy et al , 
Diet d Bact. Path , 1937, 380.) From 
diseased spots on leaves of tobacco. 

Bac. nvcleophyllus Dufrenoy (Compt. 
rend Soe. Biol , Fans, 31, 1018, 020, 
nomen nudum ) On Rhododendron fer- 
rugtneum 

Boc. tritici Dufrenoy (Compt rend. 
Soc. Biol , Paris. 81, 1918, 920, nomen 
nudem, not Pseudomonas (rittei HutcJiin- 
son, India Dcpl. of Agr , Bact. Ser , I, 
1917,174) On wheat 
Dactllus vilis Montemartim (Rev. 
PatoJ. Veg, 8, 1913, 175) Pathogenic 
on the grape (Vtin ptmfera) 

Baclertum apit Brizi. (Lav e Relaz. 
d Reg Sta* di Patol Veg , Roma, 
GenniO'Giugno, 15, 189C and Atti R Ac- 
cad Naz. Lincei, Rend Cl Sc. Fis , 
Math e Nat, Ser 5, C, 1897, 233) 
Motile. From rot of celery. 

Bacterium fcetae Chester. (Bacterial 
parasite, Arthur and Golden, Jndiana 
Agr. Exp. Sta., Bull 39. 1892, 61; Ches- 
ter, Ann Rept. Del Col. Agr. Exp. 
Sta ,11,1897, 12S; Bacillus arthurt Migula, 
SysL d, Bakt., S, 1900, 6S1 ) Motile 
From diseased sugar beet tubers. 
Bacterium briosianum Pavarino. 
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(Atti del. R. Accad. Lined, Rend. 
Cl Sci. Fj 8 , Math, ct Nat., no, 1911 , 
101.) iMofilc. From lesions on the 
vanill.a vino 

Bacterium casltnicolum CJavaM. 
(Rev. d. Pat. Veg , 7, 1914, 5 ) Motile. 
From chestnut canker. 

Bacterium corylh Brzczmski. (Bull. 
Intern Acad dcs Sci. Cracovio, Cl. Sci. 
Alath. e Nat , 1903, 139 ) Motile. 
From diseased filbert trees. 

Bacterium dendrohii Pavarino. (Rev. 
di Pat. Veg , 5, 1912, 242.) 

Bacterium dianOn Chester. (Para- 
sitic bacteria, Arthur and Bolley, Purdue 
Univ. Agr. Exp. Sta , Bull 59, 1896, 21; 
Chester, Ann Rept. Del. Coi. Agr. 
Exp, Sta , 9, 1897, 100; Bacillus dianlht 
Chester, Man Determ. Bact., 1901, 253; 
Pseudomonas dianthi E F. Smith, U. S. 
Dept. Agr., Div. Veg Phys and Path., 
Bull. 28, 1901, 163.) Motile. From 
lesions on carn.ation leaves. 

Bacterium ficxCc.vs,ro,. (fst Bot.de/. 
R. Umv di Catania, Atti Acad. Gioen., 
18, Mem 14, 1905, 1, Phylomonas 
Magrou, in Hauduroy et al.. Diet d. 
Dact. Path , 1937 , 354 ) Motile. 
Causes a blight of figs 
Bacterium lycopersia v.ar. vitiali 
Strzalkoa ska (Strzalkon ska, Acta 
Soc. Bot Polomae, Warsaw, 7, 1930,611; 
Phylomonas viliati Burkholder, m Man- 
ual, 5th ed , 1939, 216 ) From rotting 
tomato. 

Bacterium mah Brzezinski. (Bull. 
Intern. Acad. Sci Cracovie, Cl Sci. 
iMath e Nat, 1903, 100) Motile. 
From apple canker 

Bacterium montemartinii Pavarino 
(Rev. di Pat Veg , 5, 1911, 65 ) Motile. 
From nistena canker 
Bacterium (?) oncidii Pcglion (Peg- 
lion, 1S99, quoted from Hauduroy et al., 
Diet Bdct. Path , 1937, 3SS, Bacillus 
onctdii Stevens, 1913, Phylomonas (f) 
oncidtt Hauduroy et al , idem ) From 
an orchid (Onetdtum sp.). 

Bacterium pint Chester (Bacillus 
dcs tumours du Pin d’Alep, V^uiJJemin, 
Compt. rend. Acad Sci , Paris, 197, 18SS, 
S74 and ll&l Bacillus vuillemint Trevi- 


san, Igeneri e le specie dclle Batteriacec, 
1889, 19; Chester, Ann. Rept. Del. Col. 
Agr. E\p, Sta., 9, 1897, 127; Pseudo- 
monas pini Petri, Ann. 1st. Supt. For. 
Nar. Firenze, 9, 1924, 1S7.) From gaIJs 
on pine (Pinus halcpensis). 

Bacterium pulredims Davaine. (Da- 
vaine, Bact6ries, in Dictionnaire En- 
cyclopddique des Sci. MMicalcs, 1866, 
Bacillus putredinis Trevisan, Add. ad 
Gen., p. SO; see DeToni and Trevisan, 
in Saceardo, Sylloge Fungorum, 8, 1SS9, 
1025; not Bacillus putredinis Weinberg, 
Nativelle and Prdvot, Les ilicrobes 
Ana^robies, Paris, 1937, 755 ) Causes a 
soft rot of several plants. 

Bacterium pyri Brzezinski. (Bull. 
Internal, d. I’Acad. des Sci. do Cracovie, 
Ci. Sci. Math, e Not., 2003, 130.) Mo- 
tile. From pear canker. 

Bacterium rubc/aetens Burr. (Burr, 
Ann. App. Biol., IS, 1928, ‘670; Phylo- 
monas rubefaeiens Magrou, in Hauduroy 
ct a/ , Diet. Bact, Path., 1937, 406; 
not Bacterium rubc/aciens Chester, Ana. 
itept. Del Col Agr. Exp Sta., 9, 1897, 
115.) 

Bacterium suier/aciens Burr. (Burr, 
Ann. App. Biol., IS, 192S, 570; Phylo- 
monas sHher/ccicne Magrou, in Hauduroy 
ct al. Diet. Bact. Path., 15)37, 417.) 
Alotilc. From diseased potato tubers 

48. Bacterium rubefaeiens (Kimmcr- 
mann) Chester. [Bacillus rubefaeiens 
Zimmermann, Die Baktcn’en unserer 
Trink- und Nutzwfisser, Chemnitz, t, 
1S)0, 26, Chester, Ann. Rept. Del. Col. 
Agr. E\p. Sta., 9, 1897, 115; Erylhro- 
bacillus rubefaeiens Holland. Jour. Bact., 

6 1920, 223; Serralia rubefaeiens Bergej' 
et al , Manual, Ist ed , 1923. 92; Chromo- 
bacierium rubefaeiens TopJey and Wilson, 
Princ Bact. ami Immun , /, 1931, 402.) 
From Latin rafter, red and /acio, to riuike- 
Hods- 1.0 to 1 6 microns in length, oc- 
curring singly and in pairs. Actively 
motile. Gram-negative 

Gelatin colonics. Minute, nhite. 

Gelatin stab: Surface growth yellow- 
ish, the medium taking on a rod tinge. 
No liquefaction. 
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Agar colonies: Small, x\hite, with 
erose margin. 

Agar slant: White, smooth, glistening, 
somewhat luxuriant, the medium taking 
on a wine red color. 

Broth-.Turbid with white pcUicle, the 
medium slowly assuming a reddish tinge 
Litmus milk: Acid, with slow coagula- 
'tion and reduction of the litmus Be- 
coming alkaline 

Potato A heavy, white, creamy layer, 
which later becomes yellowish-brown 
Indole not produced 
Nitrites produced from nitrates 
Aerobic, facultative. 

Optimum temperature 25®C Xo 
growth at 37“C 
Habitat Water 

■19 Bactenutn rubldum (Etsenberg) 
Chester. (_Bacillus rubtdui Eisenberg. 
Bakt. Diag , 3 Aufl , 1891, S8, BacUnum 
ruhidui (sic) Chester, Ann Uept Del 
Col. Agr. Exp. Sta , 9, 1897, 107 and 115, 
Serrafio rubida Irvine and Soppebnd. 
Iona State Coll Engineering Exp Sta 
Bull 77, 1926,53 ) From Latin rM6iduj, 
red, 

Description from Eisenberg floe cit ) 
Levine and Soppeland (loc at ) found 
an organism in buttermilk which thej 
identified as Serralia rubtda. The«r de- 
scription is more complete than lliat 
given by Eisenberg but differs from the 
original in several respects 
Hods Medium size with rounded ends, 
often m long chains Motile 
Gelatin colonics Circular, finely gran- 
ular, entire, with reddish center Slow 
grow th 

Gelatin stab. Liquefaclion Brown- 
ish-rcd sediment. 

Agar Colonies: Small, fl-it, smooth, 
amorphous, entire, browmsh-red Sion 
growth. 

Agar slant: Brownish-red strerk 
Sprc.ading over surface 
Potato: Brownish-red growth 
Blood serum Vuiuefied, red pigment 
Aerobic, facultative. 

Does not grow well at 37®C 
Source: tVater. 


50 Bacterium laterlceum (Adametz) 
Lehmann And Xeunuann (Baallus la- 
tericeus Adametz, Die Baktcricn der 
Tnnk- und Xutzwasscr, Mitteil. der 
oestrr Vcrsuchsanst f. Brauerei u. 
Malterei m Wien, 18SS, 50; CacifJus 
erythraeus Trevisan, I generi e le specie 
dclle Battenacce, 18S9, 19, Daclertuyn 
lateneeum Lehmann and Neumann, 
Bakt Diag , 1 Aufl , 2, 1890, 25S, Serrafio 
lateneea Bergey et al , Manual, 1st ed , 
1923, 91 ) From Latin lateneeum, brick 

Hods. 0 5 to 0 7 by 1 0 to 1 3 microns 
Xon-motile Gram-negative 
Gelatin colonies Small, white, granu- 
lar, with slightlj' irregular m.irgin. 

Gelatin stab A thin, dry, spreading, 
crcatn-pink surf, tec growth No lique- 
faction 

.\gar colonics. Dry, glistening, whit- 
ish. with irregular margin 
.\gar slant Brick-red, smooth, glis- 
icning, butyrous 
Broth Thick pellicle, fluid clear 
Litmus milk .Mkaline 
Potato Brick red stro.tk 
No gas from carbohydrate media 
Indole not produced 
Nitrites pn^uecd from nitrates. 
Aerobic, facultative 
Optimum temperature 25* to 30*0 
Habitat tVater 

51 Bacterium alginicum B'aksm.tn, 
Carey and Alien {Jour Btct , 2S, 1931, 
213) 

Uwls short to almost spherical, 0 G to 
1 0 micron in diameter Sluggishly 
motile Capsule-torming Grnra- 
ncgatiii-e 

Algimc acid plate White, finely 
granulateii colonies, with entire margin 
Does not clear up the turbidity in plate 
Odor formcil, resomlding that of old 
potatoes 

Alginic acid liquid medium- Thin 
ppllicic, weak .alginssc formation 
Sea water gelatin Tiiin growth 
throughout gelatin slab, no liquefaction 
in 7 daj-8 at 1S*C. 

Agar liquefaction: X'one. 

Sei water glucose broth: Uniform but 
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very limited turbidity; no pellieie; no 
«edimcnt. 

Litmus milk containing salt: Ko ap- 
parent growth. 

Potato moistened with sea water: 
Moist, spreadinggrowth, cream-colored; 
heavy sediment in free liquid at bottom. 

Starch plate: Limited, pale blue 
growth; no diastase. 

Aerobic, 

Optimum temperature 20®C, 

Source; From sea water, and from the 
surface of algal growth. 

Habitat: Common in sea water. 

52. Bacterium terrestralglnlcum Waks- 
man et al. (Waksman, Carey and 
Allen, Jour. Baet., £S, 1934, 217.) 

Long rods, with somewhat rounded 
ends, usually single, but also in pairs, 
and occasionally in chains of shorter 
rods. 1.0 to 1.5 by 1.5 to 2.5 microns. 
Motile. Granular. Gram-negative. 

Alginto acid plate: Colonies small, 
whitish in appearance with a slight 
metallic sheen. 

Algtnic acid liquid medium: Medium 
at first clouded. Later, a pellicle is 
formed on the surface of the medium, 
which is soon broken up due to active 
gas formation. Reaction of medium 
becomes slightly alkaline. 

Gelatin medium ; Slow growth through- 
out stab, slow lique/actfon at surface 
of medium at 1S*C. 

Agar liquefaction; None. 

Glucose broth. Abundant turbidity, 
some sediment, no pellicle, slightly 
fluorescent. 

Litmus milk- Acid, milk coagulated, 
only limited digestion of coagulum. 

Potato: Abundant, pinkish, compact, 
dry growth on surface of plug, the rest 
of plug becoming gray, with a tendency 
to darkening. 

Starch plate: Limited growth along 
streak, no diastase. 

Aerobic to facultative anaerobic. 

Optimum temperature 30®C. 

Source: From New Jersey soih 

Habitat: Soil. 


53. Bacterium cygni Migula. (Septl- 
kamicbacillus der Schwane, Fiorentini, 
Cent. f. Bakt., 19, 189G, 935; Migula,' 
Syst. d. Bakt., S, 1000, 365; Bacillus 
ct/gneus Chester, IVfanual Determ. Bact., 
1901, 221.) From Latin cygnus, sw'an. 

Rods: Motile. Gram-negative, 

This organism may have been the 
fowl cholera or septicemia organism 
{Pasteurella avicida Trevisan); but is 
more probably closely related to the 
organism which causes keel in ducklings 
{Salmonella anatis Re ttger and Scoville). 
Source: From a Swan. 

Habitat; The cause of on infectious 
disease of swans in the city park at 
Milan, Italy in 1895. 

54. Bacterium cyprinicida Plchn 
(Plehn, Cent. f. Bakt., I Abt , Orig , 
SS, 1903-04, 461; Klebsiella cyprinicida 
Bergey et al., Manual, 2nd ed., 1925, 
266.) Prom Greek kyprmos, carp and 
Lailn eaedo, to kill. 

Rods: 0 8 by 1.0 micron, occurring 
singly and in chains. Capsulated. 
Non-motile. Gram-negative. 

Gelatin colonies: White, glistening, 
convex, with slight fluorescence around 
the colony in three or four days. 

Gelatin stab: White, convc.v surface 
growth. 1^0 liquefaction. 

Agar slant: "White, glistening layer, 
becoming sYimy. 

Broth: Turbid, with thick graypclUcle 
and slimy sediment. 

Litmus milk; Slightly alkaline. Ko 
coagulation. 

Potato; Light- yellowish iaycr, be- 
coming dark bromiish. TJiC medium is 
dark violet-gray. 

Indole not formed. 

Nitrites not produced from nitrates. 
No acid from carbohi'drafe media. 
Aerobic, facultative. 

Optimum temperature 10® to 20®C. 
Habitat; Tho c.'iusc of a fatal disease 
in carp, showing ns red spots on the 
ventral surface. 

65. Bacterium paiTulum Conn. (N.'V. 
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Agr. Exp. Sta . Bui . 40 J , X922, 26.) From 
Latin, very small 

Very small rods: 0 1 to 0 2 by 0 3 to 
0 5 micron. Kon-motile Gram-nega- 
tive. 

Gelatin plate: Punctiforni colonies 
Agar plate: Punctiform colonies 
Grows poorly in liquid media 
Indole not formed. 

Nitrites produced from nitrates 
No acid from glucose, lactose, sucrose, 
glycerol or ethyl alcohol in either liquid 
or solid media 
Starch not digested. 

Optimum temperature 25®C 
Strictly aerobic. 

Distinctive character. Causes strong 
volatilization of ammonia from a mix- 
ture of horse feces and urine 
Source: From manure 
Habitat, Soli. 

56. Bacterium metbyllcum (Loew)Mig> 
ula (Bacillui mtlhylicus Loew, Cent, 
f. Bakt., li, 1892. 465; Migula, Syst d 
Bakt., S, 1900, 447 ) From the chemical 
term, methyl, 

Short, thick rods 10 by 2 0 to 2 5 
microns Gram stain not recorded 


Gelatin colonies: .-ifter 2 days, round 
to oval, yellowish, entire; later edges 
ciliate. Liquefaction. 

Glucose gelatin stab. Liquefaction 
cratenform. Whi tish-yellon ish sedi 
meat No liquefaction in depth 

Glucose gelatin stab. In depth, little 
or no growth, slowly liquefied near 
surface. 

Agar stab Surface gron th spreading, 
grayish-white. No growth in depth. 

Brotli. No turbidity. On the surface 
and adherent to the walls, a white ring 
which precipitates on shaking 

Potato Grow’th very slow’, pure white, 
adherent 

Grows well m 0 5 per cent methyl 
alcohol, 0 05 per cent dicalcium phos- 
phate, and 0 01 per cent magnesium sul- 
fate, on which broth it forms a reddish 
pellicle 

Possesses the ability to decompose 
formaldehyde and formic acid salts with 
formation of a reddish pellicle 

Aerobe. 

Source. A culture contamination froin 
the air 

Habitat Probably soil 


Appendix I: A few of the numerous Gram negative, motile or non-motlle, non- 
spore-forming rods that do not belong in the groups previously listed in this genus 
are described here. All have been placed in the genus Bacillus by those who have 
described them, although none form spores 

I. Produce a pink to red chromogcnesis 
A. Motile. 

1. Bacillus laetorubrfaciens 

n Non-motile. 

1. Gclntm liquefied 

2. Bacillus rubrteus 

3. Bacillus rufus 

2. Gelatin not liquefied 

a. Salmon pink on agar. 

4. Bacillus mycoidcs corallinus 
aa. Vinous red on agar. 

6. Baallus brunUii. 

If. Produces a water-soluble orange to emerald green pigment. 

A. Motile. 

1. Gelatin liquefied. 

6. Baallut aurantiacus tinffHanus 
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1, BacJUus iactombefachns Grvber. 
(Gruber, Cent. f. Bakt., II Abt., S, 
1903, 457; Scrralia lacloruhefacicns Ber- 
gey et al., Manual, 1st eel., 1923, 92) 
From Latin, to make milk red. 

Small rods: 0 4 to 0 6 by 3 6 microns, 
occurring singly and in pairs. Motile 
with peritrichous flagella. Gram reac- 
tion not given. 

Gelatin colonics- Graj-ish -white, 

smooth, glistening, spreading. 

Gelatin stab: At times arborescent; 
the medium tinged with red. No Jique- 
faetjon. 

Agar colonics: Circular, lobed, grayish, 
contoured 

Agar slant White, spreading growth. 

Broth. Turbid, with grayish pellicle 
and slimy sediment. 

liimus milk: Becomes rose red, slimy, 
slightly acid, without coagulation. 

Potato: White, spreading growth. 

No gas from carbohydrate media. 

Indole not produced. 

Nitrites produced (rom nitrates. 

Aerobic, facultative 

Optimum tempenature 25®C. 

Habitat Milk. 

2 Bacillus rubrlcus Hcfleran (Hel- 
feran. Cent, f Bakt , JJ Abt., //, J903, 
403; ErythrohaciUua rubneus Holland, 
Jour. Bact , 1020, 220; Scrralia rubrica 

Bergey et al , Manual, 1st cd , 1923, 313; 
Chromobaclertum rubnctxm Topley and 
Wilson, Pnnc. Bact. and Immun., t, 
1931, 402) 

Rods 0 7 to 0 9 by 1 0 to 4.0 microns, 
occurring singly Non-niotile. Gram 
reaction not given 

Gelatin colonics. Small, circular, yel- 
low-orange, deepening to red. 

Gelatin stab Slow liquefaction. Old 
cultures lose this property. 

Agar colonies Circular, raised, entire 

Agar slant Moist, spreading, white to 
pink, gradually deepening in color. 

Broth Turbid, with viscid sediment 

Litmus milk Alkaline 

Potato Slight grow til, bright pmk, 
turning coral red 

Indole not produced. 

Nitrites not produced from nitrates 


No acid or gas from carbohydrate 
media. 

Aerobic, facultative. 

Optimum temperature 25® to 30'C, 
No growth at 37°C. 

Source; Isolated from Mississippi 
river water, also from buttermilk. 


3. Bacillus rufus Hefferan. (lief, 
feran. Cent. f. Bakt., II Abt., //, 1903, 
313; Erythrdbaclllus rufus Holland, Jour. 
Bact., S, 1920, 220; Serratia rvfa Bergey 
et a!., Manual, 1st ed., 1923, 95 ) From 
Latin rufus, red. 

Differs from Bacillus rubrievs in show • 
ing more luxuriant growth on potato and 
slower action in milk. 

Source:Tcom Mississippi River water. 


4, Bacillus mycoldes coralllnus lief- 
feran. (ilelleron, Cent, f Bakt., H 
Abt., I/, 1903, 459; Serralia corollina 
Bergey ct al., Manual, 1 st cd., 1933, 93 ) 

Small, slender rods. L2 to 2.0 microns 
in length, occurring singly and in pairs. 
Non-motile. Gram reaction net given. 

Gelatin colonies: Minute, becoming 
pink, smooth, raised. 

Gelatin stab: Slow growth. Raised, 
smooth, glistening, pink surface growth. 
Fine, feathery growth in stab No lliue- 
faction. 

Agar colonics: Minute, with filaraen- 
tons margin. 

Agar slant; Smooth, moist, salmon 
pink. 

Broth. Turbid, with pink flakes on 
surface. 

litmus milk: Alkalino, uitli red »"'• 


face. 

Potato: Like agar slant. 

Indole not formed. 

Nitriles produced from nitrates. 

No gas from carbohydrate media. 
Aerobic, facultative. 

Optimum temperature 25® to 30 C. ^ 
Source: Isolated from Mississippi 
nver water. 


S. Bacillus bruntzll Nopveuv. (Nfp- 
-CUN, Compt rend. Soc. Biol.. Tans. 
g IQOO 242; Tlii'se, Fac. do Vharm., 
et C.e, Faris, 1920, 130 ppd 
:erralia bruntzii Bergey et al., Manu-al. 
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3rd ed., 1030, 125.) Named for Prof 
Bruntz of Paris 

Bacillus Toseua Jluorescena Mar- 
chal (Trav. Lab Microbiol Fac 
Pharm Nancy, 1937, 90) is regarded by 
Lasseur (personal communication, IfSS) 
as identical nith Bacillus brunUtt 
Nepveux. 

Rods : 0 3 to 0 5 by 1 25 to 1 5 nucrona, 
occurring singlj’ and m pairs Kon- 
molile. Gram-negative. The cells 
store volutin and glycogen as reserve 
materials 

Gelatin colonics. Circular, gray, 
smooth, contoured, glistening, undulate 
margin, becoming red. 

Gelatin stab* No liquefaction 
Agar colonies Circular, flat, smooth, 
contoured, radiate margin, vinous red 
Agar slant. Smooth, ecbinulate, bu- 
tyrous, vinous red m color 
Broth. Turbid. 

Litmus milk Unchanged 
Indole not formed. 

Nitrites produced from nitrates 
Acid from glucose, fructose, maltose, 
lactose, sucrose, mannitol, dulcitol and 
glycerol. 

Aerobic, facultative 

Optimum temperature 20* to 25*C 

Habitat : Water 

G. Bacillus aurantlacus tlngltanus 
Remlingcr and Badly (Compt rend 
Soc Biol.Paris,//S, 1935,216) 

Short rods Usually 2 to 3 microns, 
sometimes 5 to 6 microns long Actively 
motile Gram-negative 
Growth occurs on all the ordinary 
nutrient media. Fluorescent bright 
orange pigment 


Gelatin: Rapid liquefaction 
Milk Slow coagulation 
Synthetic broth. Lasseur, Dupaix- 
Lasseur and Marion (Trav Lab Micro, 
biol Pac Pharm Nancy, Fnsc 9, 193G, 
34) recognize two rough types of this 
organism, one of which forms a smooth 
and the other a wrinkled pellicle. The 
smooth type gives a rough (pll 4 7) or a 
smooth (pll 6 3) pellicle according to the 
pH of the medium 
Indole not formed. 

Artichoke media Luxuriant growth. 
Emerald green pigment produced On 
transferring the culture to potato, the 
bright orange pigment reappears 
Coagulated serum - No liquefaction. 
Acid from sucrose, lactose, glucose, 
mannitol and maltose 
Non-pathogciuc 

Optimum pH 6 6 No growth at pH 
C 2, but grows at pll 7 8 
Optimum temperature 20®C Good 
growth from 15* to 37*C 
Aerobic 

Pigment Orange or capucino pigment 
which diffuses throughout the medium. 
Not affected by the presence or absence 
of light Pigment production depends 
on the grow th of the culture, not on the 
acidity of the medium Insoluble in 
acetone, amyl alcohol and gasoUne 
Partially soluble in ether and ethyl 
alcohol which are colored yellow 
Distinctive character A fluorescent 
pigment of an unusual shade (bright 
orange) 

Source From water at Tangiers 
Habitat Presumably water. 


Appendix II:* The anaerobic genus Melhanobactenum was proposed tentatively 
by Kluyver and Van Niel in 1936 with indication that they regarded Sohngen’s meth- 
ane bacterium as the type species of the genus Ijitcr, Barker (193G) found or- 
ganisms that he regarded as identical with those previously isolated by Sohiigcn and 
he proposed the name Melhanobacterium edhngcnti for this species A second species 
found at the same time was named Slelhanobaelertumomtltanska and it was identified 
as the species previously described but not named by Omehansky .\l the lime, he 
felt that these anaerobes should be included in the family Mi/cobacleriaceae (1936, 

• The manuscript for this section has been reviewed by Dr. If. Albert Barker, 
University of California, Berkeley, Cabfornia, February, 1945. 
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p. 422). In 1940, he discovered that the second species produced spores. In a per- 
sonal communication (March 20, 1945) he suggests that further work is needed before 
the relationships of these organisms can bo clariSed. 

Genus A. Methanobacterlum Kluyver and Van Ntel. 

(Cent. f. Bakt., 11 Abt., 94, 1930, 399.) 

Straight or slightly bent rods, sometimes united in bundles or long chains. Usu- 
ally non-motile. Endosporcs sometimes formed. Anaerobic. Chemo-heterotro- 
phic or cherao-autotrophic oxidising various organic or inorganic compounds and 
reducing carbon dioxide to methane. Gram-variable, usually negative. 

The type species is Metkanobacterium soehngenti Barker. 


1. Methanobacterlum soehngenll Bar- 
ker. (Metiiane bacterium, Sohngen, Dis- 
sertation, Delft, I90G; Barker, Arch, f. 
Mikrobiol., 7, 1930, 433.) Named for 
Prof. N. L. Sslmgen who first studied 
this organism. 

Rods : Straight to slightly bent, moder- 
ately long. Non-motile. Non-spore- 
forming. Gram-negative. 

In liquid cultures cells arc charactcr- 
istically joined into long ch.nins which 
often lie parallel to one another so as to 
form bundles 

Acetate and n-butyrate but not pro- 
pionate are fermented with the produc- 
tion of methane and carbon dioxide. 

Ethyl and n-butyl alcohols not fer- 
mented. 

Obligato anaerobe. 

Source* Enrichment cultures contain- 
ing acetate or butyrate ns the only 
organic compound Four strains were 
isolated from acct.ate enrichment cul- 
tures. The cultures were bighlv purified 
but not strictly pure. 

Habitat: Canal mud, sewage. Prob- 
ably occurs widely in fresh water sedi- 
ments where anaerobic conditions pre- 
vail. 


2 Methanobacterlum oraellanskll Bar- 
ker (Bacille de la decomposition m6- 
thMiquo do I'olcohol olhjrliqiie, 
Omeliansky, Ann. Inst. Past., 30, WIC, 
80; Barker, Arch f. Mikrobiol., 7, 1936, 
430; also see Barker, Antonie van Leeu- 
wenhoek. e, 1940, 201 and Jour. Biol. 
Chem. 157, 1941, 153.) Named for 
Pi of. W. Omeliansky who first observed 
the organism. 


Rods: 0.6 to 0.7 by 1.5 to 10 microns, 
usual length 3 to 0 microns, unbranched, 
straight or slightly bent. Usually non- 
motile, occasionally feeble motility is 
observed. Spores of low he.at resistance 
formed, spherical, terminal, swelling the 
rods. 

Primary alcohols, including ethyl, 
propyl, n-butyl and n-amyl alcohols, arc 
oxidired to the corresponding fatty 
acids. Secondary alcohols, including 
isopropyl and scc-butyl, are oxidised to 
the corresponding ketones. Hydrogen 
is oxidized. 

Patty and hydro.xy acids, glucose, 
polyalcohols and amino acids are not 
attacked. 

Carbon dioxide is used and converted 
to methane Growth and alcohol o.xida- 
tion are directly proportional to the 
carbon dioxide supply at low concen- 


vtions. 

Nitrate, suUate and oxygen c.annot be 
ed as oxidizing agents. 

Utilizes ethyl alcohol best of all or* 
nic compounds. 

Utilizes ammonia as a nitrogen source 
Groxxing range: pH 6.5 to 8.1. 
Dptimum temperature 37* to 40 C. 
tximum 46® to 4S®C. 

Dbligate anaerobe. 

Source; Soil, fresh water and marine 
Ids, rabbit feces, sewage. Pure cul- 
res wore isotaled from to* “ 
,riae muds (Bsrter, loc. 

Flabitat; Wherever organic matter i 
“tpLng in.n anseroV.o, sppro- 
duly neutral environment. 
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Appendix III : Miscellaneous species of 
non-motile, or motile, non-sporc-forming 
rod-shaped bacteria not pre^ously listed 
or described 

AscohadeTium luteum Babes (Babes, 
in Cornil and Babes, Les Baetdnes, 3rd 
ed., 1, 1S90, 155, also see Pcln, Cent f 
BaU., II Abt., S6, 1910, 359 ) From 
water in Budapest (Babes) and the ohve 
fly (Petri). 

Bacillus a, 6, c, d, c,/, k and i, Vigna) 
(Arch. d. phys norm, et path , Sdr 3, 
8, 1SS6, 350-373; also see Flaiobacttnum 
buccalis Bergey et al. and £act/I»s bucca- 
lis fortmtus Sternberg ) From saliva 
and the teeth. 

Bacillus aadO'aTomatieus Van dcr 
Uck. (Cent. f. Bakt , II Abt . 17. 1907, 
652 ) From milk. 

Bacillus aeulangvlusl^Ugalt. (No 13, 
Lembke, Arch. f. Hyg , SO, 1897 . 319, 
Migula, Syst. d Bakt., S, 1900, OSO ) 
From feces 

Bacillus aeulus Kern (Arb bakt 
Inst. Karlsruhe, /, Ifeft 4, 1896, 433 ) 
From the stomach of a bird 

Bacillus adamelzit Migula. (Bacillus 
No. XIII, Adametz, Landairtsch 
Jahrb., 18, 1889, 246, Migula, Syst d 
Bakt , S, 1900, 086, not Bacillus adameUt 
Trevisan, I generi e lo specie delle 
Batteriacce. 1889, 19 ) From cheese 

Bacillus aens Chester (Dactllus no- 
laccus sacchan Agcr, N Y Med. Jour 
1891, 2C5; sec Dyar, Ann X. Y Arad 
Sci , 8, 1895, 309; Baelertum nolacrous 
sacchari Chester, Ann Bept Del Col. 
Agr Bxp. Sta., fl, 1S97, 110, Chester, 
Man. Determ. Bact., 1901, 200 ) From 
air Produces a violaccus black pigment 
in old cultures in milk. 

Bacillus aerobitis Dojen. (BaetUus 
urinac atrobiut Doyen, Jour d conn.nas. 
mddic., 1883, 107; Doyen, i6irf . JOS ) 
From urine. 

Bacillus aerooenrs Miller. (Miller, 
Deutsche med. \Vchn«chr., IS, 1SS6, 119, 
see Miller, Die Mikroorgantsmen der 
MundhShle, I^eipzig, 1SS9, 202, not Ba- 


ciffua aerogenes Kruse, in FlOggo, Die 
Mikroorganismen, 3 Aufl., S, 1S96, 340.) 
From the stomach. 

Bacillus airogenes spuligcnus capsula^ 
ius Herla (Arch, de Biol , 14, IS95, 403; 
abst in Cent f, Bakt., SS, 1899, 359.) 
From the blood of a mouse which had 
been inoculated with the sputum of a 
pneumonia patient. 

Bacillus aeschi/nomenus Trevisan. 
(Bacille de I’air j, Babes, in Cornil and 
Babes, Les Baetdries, 2nd ed., ISS6, 150; 
Trcman, I generi e le specie dcllc Bat- 
teriacce, 18S9, 20.) From air. 

Bacillus allhebtus Trevisan. (Bacille 
de Pair e. Babes, in Cornil and Babes, 
Les Baetdries, 2nd cd , ISSG, 149; Trevi- 
san, I genen e le specie delle Batteriacce, 
18S9, 20 ) From air. 

Bacillus agths Trevisan (Bacillus 
der Vagus-Pneumonic, Schou, Fortschr. 
d Mcdicin, S, 1885, No 15; BaciVfus 
pneumomeus agths FlDgge, Die Mikro- 
organismen, 2 Aufl , 18SC, 202, Trevisan, 

I generi e le specie dcJle Batteriacce, 
ISS9, 14; not Bacillus agths Tsehisto- 
witsch, Bcrl klin Wochnschr., 1892, 512; 
not Bacillus agihs Chester, Man. De- 
term Bad , 1901, 220, not Bacillus agths 
Mattes. Sitzungsbcr d Gesells. z. 
Befordcrung d gesam Naturw z. Mar- 
burg, CS, 1927 , 400, not Bacillus agilis 
llauduroy et al , Diet d Bact Path., 
Paris, 1937, 33, Baelertum jmcumor.icus 
agths Chester, .\nn Bept Del Col. 
Agr Exp. Sta , 0, 1897, 110, Baclcrium 
lagus pneuMonieChestcr, ibid , 144; Ba- 
cillus pneumpriicus Migula, S>st d. 
Bakt , S, 1900, 752 ) From the lungs cf 
rabbits having vagus pneumonia 

Bacillus agths Mattes (Sitzung«l>er. 
d. Gesells z Befordcrung d. gesam. 
Naturw z Marburg, €!, 1927, 400.) 
From tlic Mediterranean flour moth 
(EpAcsfia kurbnir/la) 

Bacillus agilhmus DeToni and Treri- 
sail (BaciBus luleus putulus Mnggiora, 
Giom.d.Soc. ital.d’Ipene, II, 1889,311; 
DcToni and TrcMsan, in Siccardo, 
Sylloge Fungorum, 8, 18'^, 909.) From 
the akin. 
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Hacillus agnorum Trevisan. (UacU- 
rium sultile agnorum IVivolta, Giorn. di 
Anat. fisiol. dogli animali, I8SI, 31 and 
1SS3, 78; Trevisan, 1 genori c le specie 
/W/o Battcf/accc, JSSS, 33} J'lom dis- 
eased lambs. 

Bacillus alaccr EcKstein (Zlscbr, f. 
Forat- u. Jagchvcscn, 2G, ISOi, 13.) 
Found associated «itli the eggs of the 
nun moth {Lymunlria. monacha). 

Bacillus alatus Grieg Smith. (Froc. 
Linn. Soc Non- So. Wales, 50, 1005, 570.) 

Bacillus aWatus Kern. (Arh. hafct. 
Inst Karlsruhe, I, Iloft 4, 1800, 40S.) 
From the stomach and intestines of a 
bird. 

Bacillus alius Pagliani, Alaggiora and 
Fratinu (Weisser Bacillus, Etsenberg, 
IJakt. Bing., 1 Aufl., ISSG, Table 7; 
Paglinni cl al , Giorn <1. Soc. ilal. 
d'Jgicno, f>, JSS7, 5S7; not Bacillus alius 
Trevisan, I generi c lo specie (Idle 
Batteriacce, 1S8P, 14, not Bacillus albus 
Bergey ot al., Manual, 3r<l cd , 1030, 30S; 
Baclcrttm albus Chester, Ann Rrpt. 
Del Col Agr. Exp. Sla , 5, 1807, 76 ) 
From ttitcr 

Bacillus albus anacroliescens Vaughan. 
(Amcr Jour Aled. Scj , 704, 1802, 191 ) 
From water. 

BactUus albus puhdus DeB.irj'. 
(Quoted from Sternberg, Man of Dact , 
1893, G75 ) From water. 

Bacillus alhus-puiidus Chester (Ma- 
schoh, see Adamotz, Baht, Kutz u. 
Trinkwasser, 1888, CJicster, Alan De- 
torm. Bact., 1901. 237 } From water 
Bacillus albus pulridns Vaughan 
(Amer Jour Med Se.i , 704, 1892, 186) 
From water 

Bacillus alpha Dyar. (Ann. N. A 
Acad Sci., 8, 1805, 3GQ.) From air 
Bacillus amabilts Dyar. (Dyar, Ann. 

N Y Acad Sci , 8, 1895, 35S, Bactmuwt 
affiabihs Chester, Ann. Kept Del. Col. 
Agr Exp Sta , 0, 1897, 110 ) From air 
Bacillus amarillae Trevisan (Bacille 
dc la fi<?vre jaune, Babes, in Cornil and 
Babes, Les Bart^rics, 2nd ed . 1886, 529; 


Trevisan, 1 generi e le specie delle IJat- 
teriacce. 1889, 13.) From a case of 
yellow fever. 

Bacillus amarus Migula. {Bacillus 
liquefaaens laciis amari v. Freudenreich 
Landwirtsch. Jahrb. d. Schweiz, s’ 
1894; Migula, Syst. d. Bakt., 2, 1900, 094; 
not Bacillus amarui Hammer, Iowa Agr. 
Exp. Sta. Kes. Bull. 52, 1919, J9S.) From 
bitter milk. 

Bacillus amerimnus Trevisan. (Da- 
clllc de Fair b, Babes, in Cornil and 
Babes, lx;*! Bact^rics, 2nd ed., I8S6, 149; 
Trevisan, I generi c le specie delle 
Battcriacee, J8S0, 20 ) From air. 

Bacillus amygdaloides Weiss. (Arb 
bakt. Inst. Karlsruhe, S, Heft 3, 1902, 
2IC ) From brine on salted picJJes. 

Bacillus anceps Trevisan, (Baeille ' 
du mucus intestinal nonnal a, Bales, in 
Cornil and Babes, Lcs Baetdries, 2nd ed , 
18S0, 153; Trevisan, I genori c le specie 
delle Battcriacee, I8S9, 15.) Fjom nor- 
ma) intestinal mucous. 

Bacillus anlhraciformis Wilhelmy 
(Arb. b.akt. Inst. Karlsruhe, S, 1903, 28 ) 
From meat extract. 

Bacillus anthracotdes Trevisan. (Ba- 
cillo de Fair k, Babes, in Cornil and 
Babes, Lcs Baetdries, 2nd cd., ISSC, I5t; 
Trevisan, I generi c lo specie delle 
Batlenacee, 1SS9, 20; not Bacillus an- 
thracoides Kruse, in Flugge, Die Mikro- 
organismcn, 3 Aufl., S, 1896, 232.) From 
air. 

BactUus annulatus Zimmermann. 
(Bakt unscrer Trink- u Nutzw-tsser, 
CJiemnitz, g, JS94, SO.) From water. 

Bacillus anularius Henrici. (Arb. 
bakt Inst Karlsruhe, /, Heft 1, 1894, 
32.) From Emmentlial cheese. 

Bacillus aptcum Kruse. (Canestrini, 
Atti Soc Ven. Trent. Sci. Kat., IS, 1892, 
134; Kruse, in Flugge, Die Mikroorgams- 
men, 3 Aufl , 8, 1S9C, 233 ) From in- 
fccted bees and their larvae. 

Bacillus aptsepdeus Burnside. (Jour. 
Econ. Ent , 81, 102S, 379.) Pathogenic 
for the honey bee (Apis mcllifcra) 

Bacillus aqualibs Migula (Bacillus 
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fljuaijJts sulcatus IV, Wcichsolbaum, 
Das osterreichische Sanitat8^\csen, 1SS9, 
No. 14-23; Bacterium aquatilia sulcatua 
quarlus Chester, Ann Rcpt. Del Col 
Agr. Exp Sta , 9, 1897, 72; Migula, Syst 
d. Bakt , S, 1900, 733, not Bacillus agua- 
liUs Frankland and Frankland, Ztschr 
f. Hyg., 6, 1889, 381; Bacillus aquattba- 
sulcalus-quartus Chester, Man Determ 
Dact., 1901, 21C ) From water 

Bacillus aqualilis Trcvisan (Bacillc 
de I’eau a, Babes, in Cornil and Babes, 
LesBact^nes,2ndcd., 1886, 167, Trcvisan, 
I genen e le specie delle Battenacec, 
1889, 19, not Baallus aqualibs Frank 
land and Frankland, Ztschr f Ilyg , S, 
1889, 381 ) From water 

Bacillus aqualilts communis Kruse 
(Kruse, inFlilgge, Dio Mikroorgamsrocn, 
3 Aufl , S, 1890 , 315, Bacterium aquaitbs 
communis Chester, Ann Kept Del Col 
Agr. Exp Sta , 0, 1897 , 91 ) Found 
commonly in water Listed by Kruse 
as a non-chromogentc strain of Bacillus 
/luorcscens liquefactcns (Pseudomonas 
fluoreseens Migula) 

Bacillus arborescens Jamieson and 
Edington. (Brit. Med Jour, /, 1SS7, 
1265.) From the desquamation of scar- 
let fever patients 

Bacillus arboreiis Migula (Ikium- 
chcnbacillus, Maschok, Bakt I'nter- 
such. d Lcitmentzcr Trinkn.isscr, Ix'it- 
mcritr, 1SS7, Migula, Syst d Bakt , 
1900, 710 ) From water 

Bacillus aromabciis Bcljcrinck 
(Quoted from Van dor Lock, Cent f 
Bakt , II Alit., 17, 1907, 4V0, not Bacillus 
aromaltcus I’ammcl, Bull 20, Iona .Vgr 
Exp Sta , 1893, 702, not Bacillus aro 
malleus Grimm, Cent f Bakt , II Al>l , 
8, 1902, 5.80; not Bacillus aroniatieiis 
\an dor Ivcck, loc cil , Col) from 
milk. 

Bacillus aromnlieus Van dor I.rck 
(Van der I/ck, Cent f Bakt . II Abt . 
17, 1907, 659.) Irom soft cheeses 

Bacillug assimitis Tmi'.-in (BaciIIe 
dc Pair i, B.iljos, jn Corml and Ikal'ca, lx's 
Bacti<ne«, 2nd c<l , 18'^, lfiO,TrPM''an, I 


019 

generi e le specie dello Batteriacce, 
1899, 20) From air. 

Bacillus aurantius Trcvisan (Or- 
angcrother Masserbacillus, Adametz and 
Wichmann, Mitth. Ocst Vers Stat f 
Braucrei u Muir, in Wicn, /, ISSS, 50; 
Trex-isan, I generi c Jo specie dello 
Battenacec, ISS9, 19, not Bacillus auran- 
bus Bergcy ct al , Manual, 3rd cd., 1930, 
421 ) From water 

Bacillus aureus Eckstein (Ztschr. f. 
Forst- u Jagdwcicn, SO, 1891, 9; prob- 
ably not Bacillus aureus Frankland and 
Frankland, Philos Trans Boy. Soc 
London, 178, B, 1SS7, 272 and probably 
not Bacillus aureus Pansmi, Arch f. 
path Anat. u Phjsiol , 1S2, 1890, 436; 
not Bacillus aureus Adametz, quotcil 
from Sternberg, Man of Bact , 1893, 
621 ) Capable of infecting the larvae 
of various insects 

Bacillus azureus Zimmcrmann. 
(Bakt unserer Trink- u Nutztt.»sscf, 
Chemnitz, S, 1891, 21 ) Prom water. 

Bacillus babesi Trcvis.'in (BaciIIc du 
mucus intestinal normal 6, Babes, in 
Cornil and Babes, Ixis BacKries, 2nd cd , 
I8S6. 153, Trcvisan, I generi c le specie 
delle Baltonacec, 1SS9, 15 ) From nor- 
mal intestinal mucus 

Bacillus bclfanhi Migula (Erne neue 
pathogene Baktcriumart im Tetanun- 
matcnal, Belfanti and Pr«earolo, Cent, 
f Bakt., 4, ISSS, 513, Baciffusaeci'/eritofis 
Mam Kruxe, in PiilRge, Die .Mikro- 
org.imsmen, 3 .Vufi , 3, 1896, 433, Bactc- 
rtum oecidenfali* (cfani Chester, .\nn 
Kept Del Col Agr Exp Sta , £>, 1897, 

5.5, Migula. Sjst d Bakt 1900, 7C7; 
not Bacillus belfanti Carlione and Vm- 
tun'Ili, Boll Ixt Siernter , Milan, 4, 

192.5. 59. Bacillus nrcidcnfa/i* Chester, 
Man Detoini IJ.ant , 1901, 229) From 
pus in o ew of tetanus 

BaeiHus bencoh Tau««on (Flaiita, 7, 
J029, 735 ) From soil Oxidizes lien- 
tene 

Ban//u« Irrtltricus Trpvi«an. (Ca- 
ralt til ale nuo\ gen ili Batt , I8s.’i, 
12 1 From es'i's •>( l)eri l-eri in Japan 
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Also see Ogata, abst. in Cent. f. Bakt., 
5, 1888, 75. 

Bocin«s beroUnensis Migula. (Uoter 
Bacillus au3 Wosser, Fraenkel, Gruuilrisa 
dcr Bakterienkundc, 3 Aufl , 1890, 252; 
Bacillus ruber beroUnensis Kruse, in 
Flugge, Die Mikroorganiamen, 3 Aufl., 
S, 1896, 303; Bacterium ruber heroHnensis 
Chester, Ann. Kept. Del. Col. Agr. 
Exp. Sta., 9, 1897, 113; Migula, Syst. tl. 
Bakt., 2, 1900, 856; not Bacillus heroUn- 
crisis Chester, Man. Dcterm. Bad., 
1901, 305.) From orator. Bust-rod to 
orange-yellon' pigment aa potato. 

Bacillus beta Dyar. (Ann. N. V. 
Acad Sci., S, 1895, 3G6.) From air. 

Bacillus heyerinelti DeToni and Trevi- 
san {Bacillus rodtcicoln var. Hque- 
factens Beijerinefc, Bot. 51eitung, 1888, 
750; DoToni and Tre^dsan, in Saccardo, 
Sylfoge Fungorum, 8, I8S0, 972; not Ba- 
cillus heijerincKii Hcnneberg, Ztschr. /. 
Spiritusindustrie, SG, 1903, 22; see Cent, 
f Bakt., II Abt., //, 1903, 150.) From 
soil and the roots of iegumes. 

Bacillus hilhngsi Chester. (Bacillus 
ot corn-stalk disease of cattle, Billings, 
in Baumgarten, Jahresbsricht, 1889, 184; 
Cheater, Man. Detcrm. Bact., 1001, 214 ) 
Isolated by Billings from corn-stalk 
disease of cattle, and by Kocanl from 
bronchopneumonia in oxen 

Baallus hombycis Chatton (Chatton, 
Compt. rend. Acad Sci , Pans, ISG, 1913, 
1708; not Bacillus hombycis Jlacchiall, 
Staziom spenmentali Agrarie Italiane, 
50, 1891, 121 ; Bacterium bombycts Paillot, 
L’lnfection chez les insectcs, 1933, 131.) 
From diseased silkworms {Bombyx mon) 

Bacillus bookcri Dyar. (Dyar, Aon 
N. Y Acad. Sci., S, 1895, 378, not Bacillus 
bookert Ford, Studies from the Royal 
Victoria Hospital, Montreal, /, 1903, 31.) 
Pound by Dr Prudden in a case of cys- 
titis. 

- . 1 ,n/JTfevi- 

.a ' Giorn 

I JcToni 

an 


Fnngormn, 8, 1880, %7.) Prom the 
akin. 

Bacillus brunneus (Sclirocter) Schroe- 
ter. (Bacleridium brunneum Schrocter, 
in Cohn, Beitr. z. Biol. d. Pflanz., /, 
Heft 2, 1872, 126; Schroetcr, in Cohn, 
Kryptdg. Flora v. Schlesien, S (1), 
1886, 15S; not Bacillus brunneus AHametz 
and Wichmann, Die Bakt. dcr Nutz-und 
Trinkwasser, Wien, 188S; Bacillus fuscus 
Flugge, Die Mikroorganismen, 2 Aufl., 
1886, 290; not Bacillus fuscus Zinuner- 
mann, Bakt. unserer Trink- u. Nutz- 
nasser, Chemnitz, /, 1890, 70.) Foe- 
tertum brunneum Schroetcr or Cohn is 
given aa a synonym by Fluggc (16S6) and 
by Trevisan (1889) but this appears to 
be an incorrect spelling of Bacleridium 
brunneum Schroetcr. Neither Schroetcr 
nor Cohn used Bacterium brunneum in 
1872 or later so far as can be determined 
by 0 careful study of their papers. 
From corn, wheat and potato infusions. 

Bacillus buccalis fortuilus Sternberg 
(Bacillus Vignol, Arch. Phys. norm, el 
path., Sir. 3, 8, 1SS6, 337; Sternberg, 
Man. of Bact., 1893, 655; Socterium l>u- 
cahs (sic) /orluilwa Chester, Ann Rept, 
Del. Col Agr. Exp. Sta , 9, 1897, 01 and 
130, Bacillus hucolis (sic) Chester, Man. 
Doterm Bact., 1901, 234; not Bacillus 
buccalis Trevisan, I generi c le specie 
delJe Ballenacee, IBS'), 15 ) From the 
mouth. 

Bacillus buccalis tnuciferens Miller. 
(Miller, Dental Cusmos, SS, 18GI, 792 
and 800.) From the blood. \ slimy 
cap-sulated b.'icillu.s 
Bacillus (mccalis seplicus Miller. 
(Miller, Dental Cosmos, SS, 1S91, 702 and 
, - — I • — .. ♦». o„,t nin of an 

■ ■ . bu- 

tyri 7, V. Klecki, Cent- f- Bakt,, 3t>, IsM, 
357; Migula. Syst. d. Bakt ,5. 1900, vand 
811 ) Prom rancid butter. 

Bacillus caeci Ford. (Studies from 
the Royal Victoria IIosp., Montreal, J. 
fS), 1903, 45, also see Jour .Med Pcs , 
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/, IDOl, 217.) From the stomach and 
rectum. 

Bacillus canalensis Castellam (Proc 
Soc. E’xp Biol, and Med., iS, 1928, MO ) 
From human feces. 

Bacillus canus Migula. (Grauer Ba- 
cillus, Maschek, Unlersuch d Lcitncnt- 
zer Tnnkwasscr, Leitments, 1887, Mi- 
Bula,S>st.d.BaU.,^. 1900,711) From 
water. 

Bacillus canus Eckstein (Ztschr f 
Forst- u Jagdnesen, Si, 1891, 15) 
From larvae of the nun moth (Lymanlna 
monaeha.) 

Bacillus carohijormis Racrj’ficki 
(Diss.milit medic Acad IVtropolitanac 
Uulcniae, 1888; abat in Cent f Bakl , 
6, 18S9, 113.) From the stomach of a 
dog 

Bacillus cornts Wiilielmj fWilhclmj , 
Arb bakt. Inst. Karlsruhe, 5, 1903, 21, 
not Bacillus rarm's Klein, Cent 1 Bakt, 
11 Abt , 5^, 1903, 450 ) From meal 
extract. 

Bacillus easeolytieus ].ocliinAnn 

(Cent f. Bakt , I Abt . Orig , St, 1C02. 
3S5.) From the organs of guinea pigs 
which had been inoculated auh tubercle 
bacilli. 

Bacillus cathetus Trcvia.in (IJaciIle 
dc Fair jj, Babes, in Corml and Babes, 
lx's Bact<5rics, 2nd cd., ISSC, 150, Trex'i 
san, I gencri e le specie dollc Ballen.acee. 
1SS9, 20 ) From air. 

Bacillus cart'ac Trevisan. (Bacille du 
mucus intestinal normal du cobaje e. 
Babes, in Cornil and Babes, Bes Bac* 
tCrics, 2nd cd,, ISSG, 154; Tretisan, 1 
generi c le specie dclle Batteriacce, 18S9, 
15; Pasteurclla caciae DcTom and Trcri- 
s.in, in Saceardo, Sylloge Fungorum, 8, 
18'v9. DOC; not /’osfeurrllo caiiae llaudu- 
roy cl al., Diet d. Bact Bath , 1937, 
313.) ream the intestinal muco* of 
guinea pigs. 

Bacillus ccnfralts Zimnicrniann 
(Bikt, un*erer Trink. u .Vutrwasser, 
Chernnitx, S, ISOJ, 10) From water 

Bacillus fl.orrini Tre\i8sn (Bacille 


de la pscudo-tubcrculosc bacilJairc du 
cobayc, Charrin and Bogcr, Compt 
rend Acad. Sci , Pans, tOG, ISSS, SGS, 
Trcvisan, I gencri e le specie dcllc Bat- 
tcriacoc, 1SS9, 13.) From puImon.ar3 
tuberculosis of guinea pigs 
Bacillus chlonnus Jligula (Grtingcl- 
ber Bacillus, TatarolT, Inaug Diss., 
Dorpat, 1S91, 60, Migula, Si'st d Bakt, 
S, 1900,820, not Bacillus ehlonnusTranV.- 
land and Frankland, Philos Tr.ans. Boy. 
Soc London, 17S, B, ISS7, 271 ) From 
water. 

Bacillus cAyluriflc Tretisan (Bacil- 
lus of ehyluria, Wlson, Bnt. Med. Jour., 
No 1249, 1684, 1128, TrcMsan, Atti 
Acad Med Fts -Slat Milan , Scr, V, 
5, 1885,99) From chjiurm. 

Bacillus citrcus (I'nna and Tommasoli) 
Kruse (Aecobaallus rilreus L'nna and 
Tommasoli, Momis f prakt Dprrratol., 
9, 1S90, K), Kruse, in riiigge, Die Mikro- 
organiswen, 3 Aufl , 5. 1690, 309, not 
Bacillus citrcus Frankland and Frank* 
land, Philos Trans Ho.v Soc , London, 
l78, 18S7. B, 272, Potlcnum cUrcus Ches* 
ler, Ann Ilcpt Del Col Agr. Exp 
Sta , 9, 1697, lOl ) From the human 
skin in eases of errema 
Bacillus ntricus Korn. (Kern, Arb 
bakt Inst Karlsiuhe, /, Hift 4, I6'>C, 
42C, not Bacillus cilricus Wci*s, if'iV , 

S, IfefI 2. 1^2. 211 ' From the iiitos- 
tinea of bmts 

Bacillus cifrinus .Migula /Cilrongel- 
l>er Baeilhis, Masrhek, I) ikl I’ntiTmirh 
d I.«*iliiienirer Triiikw.i'ser, IV'T, .Mi- 
guIa.Siel d Uskl , 5. IPtiO. M2 ) From 
water 

Bacillus efnriogents Triiis.sn (ll.ic- 
iCne lie Fair .\o 3, Bnl>ea, in Corml and 
Ilalies. I/'9 BacK'nen 2nd cd . HO, 
Trcsiiin. I genen e Ir riwcic ilcUo 
Battenaeee, !'*'>, 20 » From air. 

Banllus tlnri/oTTSu Dojrn (Bccillu* 
unnae clan/orPiis Do^Tn, Jour. d. con- 
osiM ni^dtc , 1689, IflO, Dojen, i'6id., 
lOS, Bacillus do^rrii DcToni an I Treii* 
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ean, in Saccardo, Sylloge Fiingomm, 8, 
1SS9, 949.) From urine. 

2^aciUu3 clconi Ficarti. (Bull. Soc. 
d'£f ude el de Vulgariaalion Zooi. Agrie., 
ISy 1913, 134.) A fluorescent cocco- 
bacillus. From diseased larvae of 
u-eenfs (Tcmmrrhinua (CUonus) mtndi- 
cus). 

Bacillus coceinciia Catiano (Catiano, 
in Cohn, Bdtr. z. Biol. d. Pflanz., 7, 
1890, 339; not Bacillus coccineus Pansini, 
Arch. /. path. Anat , ie2, ISQO, 437; 
Bacillus siihcoccmeus MiguJa, Sysl. <1. 
Baht , S, J900, S57.) From the vagina. 
Reddish pigment. 

Bacillus eotruko-i'indis Trevisan. 
(Bjaugrfln fluorescirc/ido Baclerium, 
AdameU, Oest. Vers Slat. f. 

Braucrei u. Jiaiz. in Wien, /, ISSS, 46; 
TreWsan, I generi c le specie dcHc Bat. 
teriacoe, ISS9, 20; Baclenum cocruj^’o- 
viride DeTom and Trevisan, in Saccardo, 
Sylloge Fungorum, 8, 1SS9, 10S7.) From 
water. 

Bacillus cocruleus E<!kstcin. (Cch* 
atcin, Ztschr f. Forst- u. Jagdwesen, 2$, 
1804, 14; not Bacillus coerulcus Smith, 
Med News, 1SS7, 75S; probably not 
Bacillus cocruleus Voges, Cent. f. Baht , 
14, 1893, 301 ) From larvae of the nun 
moth (Li/mantna monacha). 

Bacillus columbarum Chester. (Ba- 
ciilus of pigeon cholera, Aloore, ll.S. 
D.A., Bur /Vniro. Ind , Bull. 8, 1895; 
Chester, Man Detorm. Dact,, 1901, 
209.) From a disease of pigeons. Had- 
ley et aJ (Rhode Island Agr. Exp Sfa , 
Bull 174, 1918, 17S) regard this as prob- 
ably a paracolon. 

Bacillus constrictus Zimmcrinann. 
(Zimmermann, Bakt. unserer Triofc- u. 
Kutznasser, Chemnitz, /, 1890, 42, 
Baclcrtum cons/rjct»s Chester, Ann. 
Kept. Del. Col Agr. E.vp. Sta , 9, 1897, 
II2 ) From water 

Bacillus convolulus Wright (Wright, 
Mem. Xat. Acad Sci., 7. 1S95, 461; 
Bacterium coniolutus Chester, Ann. 
Rept. Del. Col Agr E.\p Sto.. 9. 1807, 
101.) From river water. 

Bacillus eoprogenes Joelidus Sternberg. 


(Darmbacillus, Schottelius, 1SS5; Stern- 
^rg, Man. of Bad., 1S93, 4CS ) Prom 
the intestinal contents of pigs which 
had died 0 / swine erj'sipoias. 

Bacillus cPTonalus Keck. (Imug 
Diss,, Dorpat, IS90, 43 ) From water. 

Bacillus eorvi Kern. (Arb. bakt. Inst. 
Karlsruhe, /, Heft 4, JS9G, 394.) From 
the stomach and intestines of birds. 

Bacillus courmontii Migula. (Cour- 
mont, Compt. rend. Soc.' Biol., Paris, 
I8S9; Bacillus pseudotuberculosis simihs 
Knsseiin Flugge, Die Alitroorgaoismen, 
3 Aufl., f, 1896, 4M; Migula, Syst, d. 
Bakt., S, 1900, 770.) From tubercles of 
cattle. 

Bacillus crassus Lucct. {Bacillus 
crassus pyogenes bovis Lucet, Ann. Inst. 
Past , 7, 1897, 327; Bacillus crassus pyo- 
genes Lucet, i6id., 327; Lucet, ibid., 33Sj 
Bacillus pyogenes crassus Kruse, in 
FlOgge, Dio MikroorganismeD, 3 Aufl., 
S, 1^, 343; Bacterium pyogenes crassus 
Chester, Ann. Rept. Del. Col. Agr. Erp. 
Sta., 9, 1897, Ul; Bacillus Migula, 
Syst. d. Bakt., £, 1900, 765.) From bo- 
vine abscesses. Regarded by Kruse as 
a synonjTn of Bacillus pneumoniae 
Bacillus ertniius Migula. (Ko 15/ 
Lcmbke, Arch. f. Hyg., S9, 1897, 321; 
Migula, Syst. d. B.akt., 2, 1900, 678) 
From feces. 

Bacillus cuhonianus Cuboni and Gar- 


bini. (Atti. del Lincei, Scr. 4, 6, ISw, 
26--27, quoted from Stcinhaus, Bact. 
Assoc. Extracell, with Insects and Ticks, 
MiaacspoHs, 1942, S3, not Bacillus cu- 
bomanus Macchiati, Slaz. Sperim. Agr. 
Ital., 23, 1892, 22 s.) From silkworms 
(Bombyz mori). 

Bacillus cuenoti Alercier. (Bakteri- 
enahnlichon Gebildcn, Blochmann, 
ZtscUt. f. Biol., 24, 1&S7, 1 ; Compt. rend. 
Soc. Biol.. Paris, dl, im, 6S2; also m 
Arch- f- PcQtistenkunde, 9, 1907, 346 ) 
From the fat body of the cockroach 
(Penplanela orientalis). 

Bacillus cumcuU Aligula. (Baallus 
septicus cunieuh Lucet, Ann. Inst. P^t., 

6 189 ** 564 ; Bacillus cunicuU sepheus 
Kruse, In FItigge, Die Mikroorganismen, 
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3 AuH , £, IS'IG, -lOG, Ilnctcriiiin euntcuU 
gfpltcns CliOHtiT, Aim Kept Dol ('ol 
Apr. lAp Stn , 9, 1S')7, 7C; Mipila, S.mt 
d. Hakt , S, 1000, 7SS ) AKsocialcd with 
a spontnnooiH opizoolie of ral>>)il<i 
//aci/ftM cimiculia'rin inininlilig Kru-w' 
(Kruso, in riQjiKP, Dk* MikroorRanH 
men, 3 Aufl , 2, 1S%, 417, Haflenum 
cutnculicida imtnohtlig Clipslpr. \nn 
llppt Dol Col Acr. INp Stn . 9 IS07 
SI; Hacteniini cunieiilicidn vnr tmmtihilr 
Chester, Man J)olerni Haet , JOOl. 140 > 
Cause of a disease of rahhits 
Kactllus ci/tfi/t»rw»9 Clado 
from SlcrnberK, Man of IHel , 1893. 
C19) I'rom urine in a ease of cjatitis 
liaaUin fijgtilidiit Mieula <( oceo 
hactlliis atragengg itvcar Seliow . Cent f 
Hakt , 12, 1R02, 740, /Jaei/liig oeroyenn 
lesieae Lehmann and Neumann. Unki 
Diag., 1 Aun , 2, IS'IG, 237, /{artrnum 
aerogenes lesicne Chester, Ann Kept 
Del Col Aftr. Dxp. Rta , 9, 1^07. 123, 
Migula, 8>8t d Hakt , 2, 1900. 771, 
lianHui aerogenea Chester, .Ntaii De- 
term IJaet , 1001,227, not nactllus aero- 
genea Miller, Deutsche med Woehnselir . 
12, 18SC, 119, not Ihetlliia aerogenea 
Kruio, in riiigge, Dio Mikroorpams- 
men, 3 .Nutl , 2, 1S9C, JtO ) From urine 
in a case of cystitis 
Hacillua tlacrijntdeua Migula (Vacil- 
lus oogenea hydrosuljureua i?, Zorken- 
dorfer, Arch f. llyg , 16, 1893, 3S9. 
Migula, Syst d Ilakt , 2, 1900, 791 ) 
From hens’ eggs 

Ilacilliis decolor Dckstein. (Ztschr f 
Forst- u JagdHCScn, S6, 1894, 15) 
From the larvae of a hutterfiy (Vanesaa 
utneae) 

Bacillus decolorans major Djar 
(Ann. N Y. Acad Sci , 8, 1895, 362 ) 
From air 

Bacillus decolorans minor Dyar 
(Ann N Y Acad Sci , 8, 1895, 359) 
From air 

Bacillus defessus Kern (Arb bakt 
Inst. Karlsruhe, I, Heft 4, 1S9C, 397.) 
From the stomach and intestines of 
birds 

Bacillus della Dyar. (Dyar, Ann. 


X Y Aiad Sii , 5, 18'I3, .ms, Bacterium 
della Clie«lcr, .\nn. Kept Del Col .\gr 
Dtp Sta ,9, 1897, HI ) I'rom nater 
Baeiltus dcnilnficnns Giltaj and Abcr- 
son (Giltay and Aberson, Arch. Xi'erl 
Sci exact et nat , 25, 1S91. 341, quoted 
from SternbefR, Man of Hait , 1891, 
727, not Bacillus dcuitn/icans Migula, 
Syst d Ikakt . 2, 1900. 7%, not Bncillus 
•Umlnficans Chester, Man Deferm 
Haet , 1901, 274 ) From soil and air 
Bacillus dentlrojluorctceiia van iterson 
(Cent f Hakt , II Abt , 9. 1902, 772, IS, 
1901, 111 ) Fluorescent From soil. 

Bacillus denlalis iirirfuns Miller. 
(Miller, Die Mikroorganismen der Mund- 
liohle, I/'ipzig, 1S89, 218 > From canons 
teeth 

Bacillus dcrmoides TatnrofT (Inaug 
Diss , Dorpat, 1891, 19 1 From w.tter 
Bacillus dtaphnuus Aligula {llali- 
bacterium jyelliieidum Fischer, Die B.ak- 
tcricndesMeeres, 1891, 22, Migula, Syst 
d Hakt . ^, ItXX), 712 ) From sea water 
Bacillus di£luens Doyen iBacilhia 
urtnaediJlliicnsT)iiyoTi,Jom d connaiss 
rnihlic . 1839, 197, Do\en. ibid , lOS, not 
Bacillus di£liiens (’astellani, 1016, see 
Castcllani and Chalmers, Man Trop 
Med , 3rtl cii , 1919, 913 ) From urine 
Bacillus liigilatus Migula (Dacillus 
Xo 7, Pansim, Arch f path Anat , 122, 
1890, 413, .Migula, Sjst d Hakt . 2, 
1900, 659 ) From sputum 
Bacillus dtssimilis Trevisan (H.icil- 
lus I, I.eube, Arch f path An.it , 100, 
18S5, 556, Trevisan, I gcneri e le specie 
delle Battcriacee, 1SS9, 10 ) From urine 
Bacillus domealicus Dyar (Dyar, 
Ann N Y Acad Sci , 8, 1S95, ,35S, 
Baetenum domesltcus Chester, Ann 
Kept Del Col Agr Exp Sta , 9, 
1897, 110 ) From air 
Bacillus droserae (Troili-Petersson) 
Buchanan and Hammer. (Bacterium 
droserae Troili-Petersson, Cent f Bakt, 
II Abt , 38, 1913, 1 , Buchanan and Ham- 
mer, Iowa Sta Coll Agr. Exp Sta , 
Bes Bull 22, 1915, 256 ) Isolated by 
placing leaves fil a sundew (Droscro 
intermedia) in milk and isolating the 
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elimy milk organismB developing 
Closely related to ffaeierium taclo 
rube/acicns Gruber, according to Bq 
chanan and Hammer. 

Bacillus duclauxii (Miquel) DeTon 
and Trevisan. (Urolocillus duetaxai 
Miquel, Ann. d. Microgr., S, 1SS9, 5S 
DeToni and Trevisan, in Saecardo, SyJ 
logo Fungorum, S, 188D, 903) Prom 
sewage. 

Bacillus eczcmicus Trevisan. (I generl 
e le specie dclle Baltcriacec, 18S9, M.) 
From exudate in cases of ecrem.a. 

Bacillus egregius Zopf. (Quoted from 
Papenhausen, Arb. Iwkt. Inst. Karls- 
ruhe, 5, 1903, 59.) A redtlifih-yellow 
non-spore-forzahg rod 
Bacillus thpSQtdcus Migula- (Bacillus 
saprogenes vtni v, ICramer, Die Bak- 
terien in ihren Beaichungen rur Land- 
wirtficiiaft, S, 1S92, 13S; ACgu/a, Sysi 
d. Baht., f, 1900, 051.) From wine 
BaciUui ellxnqtonii Chester. (Dacff- 
Jus Ko 21, Conn, Kept. Conn. (Storrs) 
Agr. ENp. Sta., 1893, 52, Clicstcr, Mao 
Determ. Bact., 1901, 2(H ) Prom milk. 

Bacillus emtnans IVeiss (Arb. bafct 
Inst. Karlsruhe. S, Heft 3, 1902, 232.) 
From vegetable infusions 
Bacillus emulstnus Fermi and MootC' 
fiano. (Cent f Dakt , 15, ISW, 722 ) 
From air. Decomposes amygdalio 
Bacillus endocardilidis Jligula (Ba- 
cillus cndocardilidts gnseus Wcichscl- 
baum, Bcitr. z path. Anat , 4, 1889, 119, 
Bacienum endocardiitdis griseus Chester, 
Ann. Kept. Del. Col. Agr. Exp Sta., 9, 
1897, 8S, Migula, Syst d. Bakt., f, 1900, 
750.) From a case of endocarditis 
Bacillus engehnannt Trevisan (Bac- 
ienum chlorinum Engelmann, see Fldgge, 
Die Mikroorganismen, 2 Aufl., 1886, 289; 
not Bacterium chlorinurn Migula, Syst 
d. Bakt , £, 1900, 471, Trevisan, I generi 
e lo specie dclle Battenacec, 1889, 18) 
Source not given. 

Bacillus cnleromyces Trewsan (Ba- 
cille dcs seller /, Babes, in Cornil and 
Babes, Fes BactOrics, 2nd cd-, ISSO, 151; 
Trevisan, I generf e Ic specie dclle Bat* 
tcriacee, I8S9, 15 ) From feces. 


Bacillus enlomoloxicon Duggar. (Bull 
Illinois State Lab- Nat. Hist., 4, 1SC(J, 
540-379.) Prom the squash bug (.fnaw 
trisiis). 

Bacillus epsilon Dyar. (Dynr, Ann. 
N. y. Acad. Sci., 8, 1S95, 309; BacUrium 
epsilon Chester, Ann. Kept. Del. Col. 
Agr. Exp. Sta., 9, 1897, 114.) From air. 

Bacillus equi Migula (Bacillus cqui 
inlcsitnalis Dyar and Keith, Teclmol 
Quarterly, 6, 1S03, No. 3; abst. in Cent. /. 
Bakt., IC, IS91, S3S; Baclerium equi in- 
leslifialis Chester, Ann. Kept. Del. Cel 
Agr. E.xp. Sta , 9, 1897, 70; Migula, Sysl. 
d. Bakt.,.?, 1900, S7i; Bacillus inlestiaalis 
Chester, Man. Determ, Bact., 1901, 213.) 
From the infesf/nes of a horse. 

Bacillus CTuhcsccns Migula. (Bacillus 
oogencs hi/drosid/ureus k, Zvtlcndorlcc, 
Arch. f. Hyg., 10, 1893, 391; Migula,' 
Syst. d. Baht , £, fPOO, 792; Baallus 
rubescens Nepveux, Thfse, Fac. Pharm. 
Paris, 1920, llZ.) From hens' eggs- 

Bacillus cnjthrogcnes rugatus PyM. 
(Ann. X. 1’. Acad. Sci., 8, 1S05, 274 ) 

A wrinkled variety of Baeilhis loelis 
erylhrogenes Ilueppe. 

Bacillus crpthrosporwiMifiet. 
in Cohn, Beitr. 2 . Biol. d. Pliant., 3, 
Heft 1, 1879, 135; Bacillus {Streptohaekr) 
crythrospofcs (sic) Schroder, in Cohn, 
Krj'pt. Flora v. SchlO'*., S, 1, ISSC, 15S; 
Bacterium erylhrasporus Chester, Aim- 
Kept. Del. Col. Agr. Exp. Sla., 3, 1S97, 
123) From putrefying egg-nhitc and 
meal Infusion. According to Chestfi. 
the author mistook reddish gnanulcs for 
spores. Fluorescent. 

Bociffu# esterificans fiuorescens Maa- 
sen. (Arb. a. d- k. Gcsundshcilsamtp, 

IS, 1899, 501-507.) Prom grains and 
from rotting vegetation in river water. 

Baeterium esie'-ificans tlrolaucnse Mad- 
sen. (Arb. a. d. k. Gosundhmtsamle/ 
iS, 1899, SOl-507.) From Spree Kiw 
water 

Bacillus eta Dyar (Dyar, Ann > »• 
Acad. Sci, 8, 1S05. 374; Barleriurt eta 
Chester, Ann. Kept. Dd. Col Agr Fxp 
Sta, 9, 1897, I07 ) From air 
BoriUui elhareiieus Frankland 
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Franklancl. (Proc. Roy. Soc. London 
4S, 1S89.) Ferments mannitol, glycerol 
and glucose to ethyl alcohol and acetic 
acid with a trace of formic and Bucunic 
acids. 

Bacillus etkacetosuceinicus Frankland 
and Frew. (Transactions of the Cbcmi 
cal Society, 1S92, 275.) Ferments man- 
nitol and dulcitol to ethyl alcohol, acetic 
acid, succinic acid, hydrogen and car 
bonic acid. 

Bacillus exapatua Trevisan (Bacillus 
der conjunctivalsack f, Ficfc, Ueber 
MiLroorg in Conjunctivalsack, Wies- 
baden, 18S7; Trevisan, I generi e le 
specie dellc Battcriacee, 1SS9, 16) 
Found frequently in the human eye 
Bacillus exiguua Wright (Wright, 
Mem. Nat. Acad Sci , 7, 1S95, 417, 
Baclerium exiQuum Chester, Ann Ilept 
Del. Col. Agr. Exp Sta , $, ISW. 114, 
not Bactertum exiguum Staubli, Mtinch 
ner mod. Wochnschr., No 45, 1505 ) 
From water. 

BaetUua famxgcr Trevisan. (Bacillus 
bol Erysipcl am Kaninchenohr, ritiggc, 
Dio Mikroorganismeo, 2 Aufi , 18SC, 2S3, 
Trevisan, I generi c le epccie dellc 
Battcriacee, 1889, 14.) From a case of 
erysipelas of the ear of a rabbit. 

Bacillus felts (Rivolta) Trevisan 
(Cocco-laeUrium felts Rivolta. Ciorn 
di Anatomia, No. 1, 18S8; Trevisan, 1 
generi e le specie delle Batfcnaccc, 
18S9, 14.) From an infection in a cat 
Bacillus fermcnlaltanis Chester (Ba- 
eillus foetidus lig^efaetens Tavcl, L’cbcr 
d. Acliol. d. Strumitis, Basel, 1F*2, 
Chester, Man. Determ. Bact , 1901, 233 ) 
From strumitis , 

DaetUus ferruQtneus Rullmann 
(Uullmann, Cent, f Bnkt , I Alt , 
ISOS, 4C7; not Bacillus ferrugtneus Vair 
Iterson, Cent. f. Bakt., II Abt., //, 1500, 
091 ) From canal water. 

Bacillus ferrugtneus Dyar. (Dyar, 
Ann. N. Y. Acad. Sci., 8, 1895, 301 , not 
Bacillus ferrugineus Rullmann, Cent, f 
Bakt , 1 Orig , Si, 1S9S, 405, Bac- 
terium furrugineus (sic) Chester, Ann. 
Rept. Del. Col. Agr. Exp Sta , 0. 1SJ7, 


115, BacleTium ferruginevm Chester, 
Man. Determ. Bact., 1901, 177 ) From 
air and from a fresh leaf of the pitcher 
plant (Sarracema purpurea). 

DaetUus ferttUs DeToni and Trensan. 
{Bacillus UTtnae ferliUs Doyen, Jour d. 
connaiss mddic , 1SS9, 107, DeToni and 
Trevisan, in Saccardo, Sylloge Fungo- 
ruin, 8, ISSO, 949 ) From urine 
Bacillus figurans Vaugiian. (Vaughan, 
Amer Jour Med Sci , lOi, 1S92, 107; 
not Bacillus figurans Crookshank, Man. 
of Bact , 1st ed , ISSC ) From water. 

Bacillus fintltmus ruber Dyar (Ann. 
N Y Acad Sci ,8. 1895,301 ) From air 
Bacillus fiattdescens Migula (Ba- 
cillus aqualths suleaius v, IVcichscI- 
bauni, Das osterrcichischo Sanitatsne- 
sen, 18S9, No 14-23, Bacillus aqualths 
sulcatus Kruse, in FHigge, Die Mikro- 
organisniOD, 3 Aufl , S, 1S9C, 3S2; MiguIa, 
Syst d Bakt , S, 1900, 731, Bacillus 
uctehselLaumti Chester, Man. Determ 
Bad , 1901, 218 ) From water 
Bacillus fiaraides Castellani. (Proc. 
Soc Exp Biol and Med , «, 192S, 539.) 
From the human skin 
Bacillus /lotus Eckstein (Ztschr f. 
Forst- u Jogdnesen, SG, 1894, 12, not 
Bacillus flatus Fuhrmann, Cent. f. 
Bakt , 11 Abt . to, 1907, 117, not Bacillus 
flatus Dergey ct al , Manual, Isl cd., 
1923, 2SC ) From dead larvae of a 
butterfly (ronrssa polychlorus) 

Bacillus flexuosus Wright (IVrighl, 
Mem Nat Acad Sci , 7, 1S95, 4G0; 
Bacterium flezuosus Chester, Ann. Rept. 
Del Col Agr Exp Sta , 9, ISO", 100 ) 
From fixer water 

Bacillus flvccosua Kern (Kern, .\rb 
bakt Inst Karlsruhe, /, Ilcft 4, 1890, 
421, ncil Bacilt’is floceosus ^Ye^nberg el 
nl , Ees Microbes A^a^roblcs, 1977, COS ) 
From the stomach and intestines of 
birds. 

Bacillus fluttliflcans DeToni and Trex i- 
ean {Banllus flutdifeans pnrrut Mag- 
giora, Giorn. S<ic. ilal.d’Igicnc, //, ISS*), 
3ii, DeToni and Trcxisan, in Siccardo, 
Sylloge Fungorum, 8, 18S9, 9C9 ) Prom 
the skin 
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Bakt. unserer Trink* u. Kutzwflsscr, 
Chemnitz, 1, 1890, 50; flacilJua ffracilior 
Migula, Syst. cl. Bakt., 2 , 1900, 6&1J 
From the stomach and intestines of 
birds. 

Baallus ffractlis aerobiens Vaughan. 
(Amer. Jour. Alcd. Sei., 104, J892, 187.) 
From water. 

Bacillus gracUis onaerobiescens 
Vaughan. (Amcr. Jour. Mod Sei., 104, 
1802, 187.) From water. 

Bacillus gracilis cadateris Sternberg. 
(Sternberg, Man. of Fact., 1893, 7^; 
Bacterium gracilis cadt’cris Chester, Ann. 
Kept. Del. Col. Agr. Exp. Sta., 0, 1897, 
S^.) From the human liver. 

Bacillus grandis Trevisan. (Bacille 
de I'air h, Babes, in CorniJ and Babes, 
Les Baetdrjes, 2nd cd , I8S0, ISO, Trevi- 
san, I genori c le specie clolle Battenaeee, 
ISS9, 20 ) From air. 

Bacillus granulalus Chester. (Bacil- 
lus aguaUhs sohdvs Lustig, Diag- Bakt. 
cl, IVassors, 1893; Bacterium aguaUlis 
solidus Chester, Ann Kept Del. Col. 
Agr Exp, Sta., 9, 1897. 70; Chester, Man. 
Determ. Bact , 1901. 223 ) From water. 

Bacillus granulosus I.osski. (LossW, 
Jnaug Diss , Dorpat, 1893, 25; not Ba- 
cillus granulosus Bussell, Ztschr, f. 

lU 1892, 99; not Bacillus granulo- 
sus Gersinet, Arh bakt Inst- Karlsruhe, 
1, Jlcft 2, 1894, JP7, Bacillus subgranulo- 
sus Migula, Syst. d Bakt., 1900, 820 ) 
From sand on the Riga coast 

Bacillus gravcolens Dordoni-U/Tre- 
duzzi (Bordom-Uffreduzzi, Fortschr. 
d. Med., 4, 1S86, 157 , not Bacillus graveo- 
lens Bussell, Ztscbr f Hyg., It, 1892, 
99; not Bacillus graceolens Gotthcil, 
Cent. f. Bakt , 11 Abt , 7, 1001, 496; 
Bacterium gravcolens Eisenberg, Bakt. 
Diag., 3 Aufl, 1891, 108.) From skin 
between the toes 

Bacillus graunlzi Trevisan fBaeillus 
der Acne Contagiosa dcs Plcrdes, JXcc- 
kerhoff and Grawitz, Arch, f path 
Anal., 102, 18S5, 14S; Trevisan, I p?ncri 
e Ic specie delle Batteriacce, Milan, 1889, 
13, Bacillus acues contagiosae Kruse, in 
Fliiggc, Die Mikroorganismen, 3 Aufl., 


S, IS96, 445; Bacterium acnes contagiosae 
Chester, Ann. Kept. Del, Col. Agr. 
Evp. Sta., 9, 1807, 89; liaclerium acnes 
Migula, Syst, d. Bakt,, S, 1900, 385; 
Bacterium grauitzii Chester, Man Be- 
term. Bact., 1901, 154.) From .acne 
pustles in horses. 

Bacillus griseus Migula. (Grauer Ba- 
cillus, Keck, Inaug. Diss., Dorpat, 1891, 
51; Migula, Syst. d. Bakt., 2, 1900, 785 ) 
From water. 


Bacillus hacmatoides TVright. (Wright, 
Mem. Kat Acad. Sci., 7, 1S95, 418; Bac- 
terium hacmatoides Chester, Ann. Kept. 
Del. Col. Agr. E.\p. Sta., 9, IS97, II5) 
From river wafer. 

Bacillus hajeki Trevisan. (Bacillus 
foetitlus ocoenae IIa;ck, Munch med. 
Woehnsebr., ISS7 and Berliner Win. 
Wochnschr., 1888, 662; Trevisan, I 
generi e Ic specie delle Battenaeee, 1889, 
16; Bacillus oeaenae Migula, Sjst. d. 
Bakt , 2, 1900, 045; not Bacillus ciaenoe 
Abel, Cent. f. Bakt., 1$, 1893, 107; Bac- 
terium foetidus oiaenae Chester, Ann. 
Bept. Del, Col. Agr. Evp. Sta., 9, 1897, 
134.) From nasal mucus in human 
ozena. 

Bacillus halohicus Horonitz-Wlassowa. 
(Ztschr. f. Unters. d.Lebensm., ff^,.l93I, 
597 ) From brines used in sailing fish. 

Bacillus halophilus Bussell. (Russell, 
Ztschr. f. Hyg., It, 1891, 200; Bacterium 
halophilus Chester, Ann. Rept. Del- 
Col. Agr. Evp Sta , 9, 1897, 93 and 135 ) 
From sea water and marine mud. 

Bacillus havaniensis Migula. (Bacil- 
lus haraniensis liguefactens Sternberg, 
Man. of Bact., 1893, 6S6; Bacterium 
hapaniensis Itquefaciens Chester, Ann. 
Rept. Del Col Agr. Evp, Sta., 9, 1897, 
97; Migula, Syst. d. Bakt., 2, 1900, 725, 
not Bacillus Aaroniensis Sternberg, loc- 
cit , 718 ) From the skin. 

Baallus helvolus granulatus Dyar. 
(Ann. K Y- Acad. Sci., 8, 1895, 374) 
Apparently a variety of Bacillus lieleolus 


immermann. 

Bacillus hcininecrobiopktlus Arioing. 
Jowvpt rend. Acad. Sci., Paris, t07, 
588, 1169 and 108, 1889, 458.) From the 
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lymph glands of an experimental guinea 
pig- 

Bacillus hepaticus forluitus Sternberg. 
(Sternberg, Man of Bact , 1893, GJ9, 
i?ac/cnu7rt hepaltcus forluilus Chester, 
Ann. Kept Del Col. Agr E\p Sla , &, 
1897, 136 ) From the liver of a yeHotr- 
fever cadaver 

Bacillus herrmanni Migula (Ein 
neuerKapselbacillus, Ilcrifeld and Herr 
mann, Hyg. Rundschau, 6, 1895, W2, 
Migula, Syst d, Bakt , 3, lOOO, 617 ) 
From a nasal secretion 
Bacillus hofmanni Migula (Hof 
mann, Wochnachr f ForslNvirtsch , 1891, 
No 1-6 and No 35-39, Migula, Syst d 
Bakt , S, 1900, 742 ) From the larvae 
of the nun moth (Lymantna monacha) 
Bacillus kudsoTtit Dyar (Ann K Y. 
Acad 8ci ■ S, 1895, 309, Bacterium hud- 
sonti Chester, Ann. Rept Del Col 
Agr Exp Sta , 9, 1897, l(W ) From air 
Bacillus humtlis Trcvisan (Oacl^rie 
do I’air No 1, Babes, in Ccrml and 
Babes, Ixrs Baetdnes, 2nd cd , 1886, 140, 
Trcvisan, I gcncn c Ic specie dcilc Oat- 
tcriacec, 18S9, 20 ) From air. 

Bacillus kyJroeharts Trcvisan (Ba- 
cillc dc I’cau e, Babes, in Cornil and 
Babes, Bactdrios, 2ndc<l ,IS8G, 16S; 
Trcvisan, I generi e lo specie dellc 
Battenaceo, ISS9, 19 ) From water 
Baetllus /ij/t/roruf/urcas Migula (Ba- 
cillus oogenes Aj/clrosu//ur<ur f 70rlen- 
dorfer. Arch f. Hyg. 10, 1S93, 3SS, 
Migula, Syst d Bakt , S, 1900. 095 ) 
From hens’ eggs 

Bacillus leterogenes Kru«c. (Guar 
men, Acc. med Boma, 87/SS and Vin- 
cent, Scinaine mWicale, 1S91, 29, Kruse, 
in FlOgge, Die Mikfoorganismcn, 3 lull , 
S, 1S9C, .372, Z?oe/«rtuni iclerogenci dies 
ter, Ann Kept Pel Col Agr Kxp 
Sta , 0, 1S97, CO ) From the Incr and 
hlood in cases of acute yellow atrophy 
Bacillus tneanus I’ohl (I’ohl, Cent 
f Bakt , //, 1S02, H2, Rne/enum ineBuw* 
Chester, Ann Rept Del Col Agr 
Ilxp Sta , 0, 1897, 99, Bacterium tncitn- 
num (sic) Chester, Man Poterm Bart , 
1901, 157.) From swamp water. 


Bacillus indtgogenus .Alvarez. (Al- 
varcx.Compt. rend Acad Sci , Paris, 703, 
1887,286, Bac/eni/wi nuhgogenus Chester, 
Ann Kept Pel Col Agr Exp. Sta , 9, 
1897,136.) Froman infusion ofleavesof 
the indigo plant. 

Bacillus innesi Trevisan. (Bacillc dc 
I'^Jtfphanti.asis des Arabes, Inncs, Bull 
1st £g>pt de 18S0, Cairo, 1SS7; Trevi 
san, I generi e Je specie dellc Battenaceo, 
ISS9, 13.) From the blood in cases of 
elephantiasis in Egx'pt 

Baallus tnodorus Trcvisan (I gcncn 
e le specie delle Batfcnacee, 1SS9, 16 ) 
From pus 

BaciRas inicstwtus inotilis Sternberg. 
(Sternberg, ^fan of Baet , 1S93, 619, 
Bacterium intestinus motihi Chester, 
Ann Rept Pel Col Agr Exp Sta., 9, 
1897, 74 ) Fronr intestines of yellow 
fexer cadavers 

Bacillus tnutilis Dyar (Ann N. V. 
Acad Sci , S, 1895, 361 ) From air. 

Bacillus lapiHi Pyar (Ann N Y. 
Acad Sei , S, 1895, 375 ) From diseased 
larva of a moth {Scotiopteryx libalrix). 

Bacillus llebsn Trevisan (Baetllus 
typhosus Klcbs, llandb d path Anat., 
1880 and .\rch f exper. Pathol u 
Pharmac. IS. ISSI, Heft 5-6; Trcvisan, 
Car di ale nuov gen di Battr., 1885, 
10, Trexisan, I generi c lo specie delle 
Batteriacee, 1SS9, 14; not Bacillus 

typhosus Zopf, Pic Spaltpilze, 3 Aufl , 
ISS.*;, 126 ) From an intestinal necrosis 

Bacillus lleel.li Migula (Bacillus 
butyri II, V Klecki, Cent f B.ikt , IS, 
IS9I, SCO, Miguka, S\sf d Bakt, f, 
1900, SlO ) From raneid butter 

Bacillus 7/rinii TreM«an (B.adllus 
dc la diarrlK'c rholenfonnc, Klein, Mi- 
rm organisms and Phc-Isc, 1885, 87; 
Trcxi^an, in PeToni and Trcxis.in, in 
Paecanlo. Syllope Fungorum, 8, KSO, 
DIG, not Bacillus Ueinii Migula, Syst. 
d Bakt . ?, 1900, rCC, not Bacillus Ueinii 
Buchanan and Hammer, Iowa .\gr. 
Exp Sla Rei Bull 22. 1915, 270 ) 
From the blrro,! in fatal ca«es of choleraic 
diarrhoea 

Bacillus Heinn Migula. (Hn neuer 
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BacHJus ties nialigncn Ocdcms, Klein, 
Cent. [. BflJct., JO, ISOI, 1£C; Bacillus 
rsciido-oedcmatis maligrii Saniclicc, 
JItschr. f. Hyg., t4, 1S93, 353; Bacillus 
cedctnalis oero6jcws Sternberg, Man. of 
Bact., 1S€3, 465; Bacillus oedematts 
aercbius I\ru?e, in Fltigge, Die MiLro- 
orgamsmen, 3 Aufl., S, 1866, 244; Bcc- 
tcrtwni cedemattS ccrobius Chester, Ann. 
Bept. Del. Col. Agr. Exp. Sta , 0, 1807, 
T5; Migula, Syst. d. BaU., S, ICOO, 7C6; 
not Bacillus khinii Trevisan, in De- 
Toni and Trc\isan, in Saccardo, Sylloge 
Fungorum, S, ISS9, 046; not Bacillus 
Klexnii Duch.man and Hammer, Iowa 
Agr. Exp. Sta. Res. Dull. 22, 1915, 276; 
Bacillus Qcrolnus Chester, Man. Delerm. 
Bact , 1801, 221.) From a guinea pig 
inoculated with soil. 

Bacillus lornii Chester. (Bacillus be! 
einom Leberabscess, Korn, Cent. f. 
Baht., SI, 1S97, 438; Chester, Man. De- 
term. Bact , ICOl, 252 ) From a case of 
liver abscess. 

Bccjflus loclta Cheater. (Bacillus b, 
GuiIIcbcftu, Ann. Microg., li^ 1898-1899, 
225, Chester, Man Determ Bact., KOI, 
238; not BectHus lacUs Keidc, Cent. f. 
Bakt., n Abl , JS. KCW, 337 ) From 
milk. 

Bacillus laclofoeiidus Migula. (Bocil 
lus/octtdus /oct/s Jensen, 22de Beretning 
fra den Kgl. Veterin og Landboboiskolcs 
Laboratonum for landokonomiske For- 
soeg, Copenhagen, 1891, 15j Migula, 
Syst. d. Bakt., 5, 19C0, 740.) From 
tainted milk and butter. 

Bacillus lanceolaius hlattes. (Sitz- 
ungsber d. Ccsclls z Befordcrung d. 
gesam. Nalurw. a. Marburg, 6S, 1927, 
381-417) From benign foulbtood o! 
bees (Apis tuelltfera). 

Bacillus lonidda DyaT. (Ann.K Y. 
Acad. Sci., 8, 1895, 377; Boctenun 
lanicida Chester, Ann. Kept. Del. Col. 
Agr. Exp Sta , 9, IS97, 103.) From the 
(’.xudate of a diseased larva ol a moth 
(Clisiocampa fregihs). 

Bacillus lassari Trevisan. (Bacill^ 
lies beben ruber, Lassar, sec Flbggc, Die 
Mikroorganismen, 2 Auil., 18S5, 239; 


Trevisan, I generi e le specie dclle Bat- 
teriacee, ISS9, 14.) From lichen ruber, 
a skin disease. 

Bacillus Icnliformis Kern. (Arb. half. 
Inst. Karlsruhe, 1 , Heft 4, 18CG, 41S.) 
From the stomach and intestines of 
birds. 

Bocflli/s Icplinotflrsac Vihite. (Pioc. 
Ent. Soc. Wash., SO, 192$, 71; Jour. Ap. 
Res., SI, 1035, 223.) From diseased 
Ian*ac of the Colorado potato-beetle 
(LeplinoiaTsa dcfemlincota). 

Bacillus lesogei Trevisan. (Bacille de 
la diarrhife verte des enfants, Lesage, 
Dull. Acad. Mdd., Paris, October, 1587; 
Trevisan, I generi c le spccicdcllcDattcr- 
iacce, ISSD, 14; Bacillus nridis Kruse, in 
Fjtigge, Die Mikroorganisir.cn, 3 Aufl., 
£, 1896, 292; Bacterium vtridis Chester, 
Ann. Dept. Del. Col. Agr. Exp. Sta., 3, 
1897, 118.) Associated with green diar- 
rhoea of children. 

Bacillus lirnholus Migula. (Baci’Ku* 
limbotiis buiitri von Klecki, Cent. f. 
Bakt.,/^,JS94,359;Migulo,Sy8t.d.Bakl., 
£, ISCO, 02.) From rancid butter. 

Banilvs iimtcofa Russell. (Dot. Gaj., 
IS, 3893, 3S3.) From eca water and 
marine mud at Woods Hole, Massa- 
chusctis. 

BaoUus liTieat«s Eckstein. (Ztschr. 
f. Forst- u. Jagdwesen, SG, 1891, 17) 
From larx’ce of the nun moth (Lymautna 
monacha). 

Bacillus lineatus Miguln. (Bakterie 
V, Weigmann and Zirn, Cent. f. BaU.. 

15, 1894, 4CT; Migula, Syst. d. Bakt., 

ICW, ®)G; npt Bacillus liuealus Eckstein, 
Ztschr. f Forst- und Jngdwcscn, SG, 
1894, 17.) From soapy milk. 

flaoltus liparis Paillot. (Compt. 
rend. Acad Sci., Paris, 104, I9H* 

Fromlan’&cof the gj-psy moth (Fartlnlntf 

(Ijmanfria) dtspar). 

Bacillus liqucfacicns Dojen {Bacil-’ 
lus vnTuze Itquefadcns Doyen, Jour. d. 
connaiss. mtidic., 1889, 198; 
idem; not Bacillus liquejadcrs I»«n- 
berg, Bakt. Diag., 3 Aufl , 1593. 33-1 
From urine. . 

Bacillus Uquefaeiens Migula. {Bacti- 
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2ms $u2cnJu8 liquc/adena Kruse, in ritigge. 
Die Mikroorganismen, 3 Aud., t, 1896, 
318, Migula, Sjsl d Bakl , S, 1900, *23, 
not liacillus liqucfactcns Kiscnbcrg, 
Bakl. Diag , 3 Aufl , 1891, 112') From 
^alor. 

2?ac»7rns 2«gMc/ariens a26Ms Vaughan 
(Amor, Jour Med Sei , 104, 1892, 185) 
From water 

Bactllus Uqucfaciens cowMiMnis Stern 
berg (Sternberg, Man ol Dact , 1893, 
GS6; Bacterium liquejactens comniunta 
Chester, Ann Kept Del Col Agr E^p 
Sta , 0, 1897, 137.) From the feces of 
yellow fever patients Considered hy 
Chester (2oc cit., 01) to be synonymous 
with fiact22u8 aqtiatihs communts Kruse 

BaaUus Uquidua fonmunu Sternberg 
(Manual of Pact , 1893. CSC) From 
fceea 

/Iaci22u9 litorosusllussell (Dot Gar. 
Jfi, 1893, 414) From sea water and 
marine mud at Woods Hole, Massa- 
chusettB 

Bact22us fojitaexfu Tartakowsh) 
tArch. d Vctermaniiss . 18S3, quoted 
from Chester, Man Dctcrm Bact , 
1001, 211 ) Associated with an in- 
fectious disease of crossbills 

Bacillus lundus Migula (No 8, 
Umbke, Arch f Hsg, SO, 1896, 303. 
Migula, SysV d BaU , 2. 1900, 614) 
From feces. 

Bacillus lupi TroMsau (I gencri c le 
specie dcllc llatternacce, 18S9, 12 ) 
From lupus, a sKm disease 

Bacillus lupim Migula (Bacilfu* tv 
berigenus 7, Gonnermann, I.andwirtsch 
Jahrb , 8$, 1894, 657; Migula, Syst d 
Bakt , 8, 1000, 793 ) From root nodules 
on lupine. 

Bacillus lusligii Trevisan. (BaciHo 
inoRensivo del Mytilus cduVis, Lustig, 
Arch per le sci mod., IS, 1887, 17, 
Trevisan, see DeToni and Trevisan, in 
Saccardo, Syllog^ Fungnrum, S, 18S9, 
05S; not Bacillits luspgii Carbone and 
Venturclli, Boll 1st. Sierolcr., Milan, 4, 
1925, 69 ) From the liver of a mussel 
(.l/ytilus eiulij). 

Bacillus Iu(eo-o2&us Beijennck. 


(Botan Zeil., 4®, 18S8, 749.) From root 
nodules on legumes 

Bacillus lufrltensts Chester. {Bacillus 
itolaceus luUliensts Kruse, in Fltiggo, 
Die Mikroorganismen, 3 Aufi., S, 1800, 
311, Chester, Alan Determ. Bact., 1901, 
30G) From water. 

Baetllus luteus FlUgge (Die Mikro- 
organismen, 2 Aufl , 1680, 2C0; not Bacil- 
lus lutciis von Dohrzyniceki, Cent f. 
BaU , I Abt , SI, 1S97, 835, not Bocj22us 
luteus Oarbowski, Cent f Bakt., II 
Abt , 19, 1907, 611 .) From air 

Bacillus lymantriae I'icard and Blanc. 
(Picard and Blanc, Compt rend Acad 
Sci , Pans, 167, 1913, 60, Bacillus hjman- 
irta a rnillot, ittd , 168, 1919, 258; Bacil- 
lus (Baclermm) lymonfrtae I’aillot, L’ia- 
fcclioncbci Icsinsectcs, 1933, 131; Coeco- 
baetllut tymontriac Stembaus, Catalogue 
of Bactena Associated Extraccllularly 
with Insects and Ticks, Minneapolis, 
1912,64 and 183 ) From dise.ascd larvae 
of the gypsy moth {rortketna (.Lyman- 
tna) <fi«par) 

Baetllus lytnon(ria$0 Paillot. (Compt. 
rend Acad. Sci , Pans, 1C8, 1910, 258) 
From diseased larvae of the gypsy moth 
(PorlArlna (Lymantno) dtspar). 

Bacillus tymaniricola adiposus Paillot. 
(Compt. rend. Aead Sci., Paris, IffS, 
1919, 258; Bartenitm Itjmanlricola adi- 
posus PaiUot, 1, 'infection ches les in- 
scctcs. 1933, 135) From caterpillars of 
PoTlhflrta (LynianlTta) riispar 

Bacillus tnadtdus Migula (Ko 5, 
I.embke, Arch, f Iljg , S5, IS9C, 300, 
Migula. S>8t d Bakt , S, ICOO, 812) 
From bread. 

Bacillus mayporae DeToni and Trevi- 
san {Bactflu# B, Maggiora, Giorn 
Soc ital. d’lgiene, II, 1889, 310, DeToni 
and Trevisan, in Saccaido, Syllrge 
Fungnrum. 8, ISSO, 908 ) From the skin 
of the human foot and from air. 

Bacillus major Doyen (Bacillus urtnae 
mojor Doyen, Jour d connalss. mitdic., 
18S9, 107; Doyen, ifcid , 103.) From 
urine. 

Bacillus molariae Kleba and Tommasi- 
Cruddi. (Arch f. exper. Pathol., g. 
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1S70.) From swamp soil. See Slem- 
■ berg, Man. of Bact., 1S93, 523. 

Barilhts mammitidis Migula. {Bacil- 
lus a, Guif/cbcau, Ann, tie Microg., 2, 
IS90, No 8; Migula, Syst. d. Bakt., 2^ 
J900, SIO ) From fbo milk of cows hav- 
ing mastitis, 

Bacillus inanganicus Beijerinck. 
(Folia Microbiol., Delft, S, 1913, 130.) 
From soil, hlotile. Is able to oxidize 
manganese carbonate. 

Bacillus margarincus Migula. (Diplo- 
coccKs cnpsulatus niargarineus Jolles 
and Winkler, Ztschr. f. Hyg., 20, 1895, 
103, i\rigu/a, Syst d. Balt., 2, IQOO, G9i.) 
From margarine. 

Bacillus martcola Migula (Ilalihac- 
Icrium pohjmorphum Fischer, Die Bak- 
tierien dos iAfeeres, 1S94, 30; Migula, 
Syst, (1 Bakt , S, 1900, 709.) From sea 
water. 

Bacillus maTsithcnsis Kruse. (Bacil- 
lus of Marseilles sninc plague, Biclsch 
and Jobert, Compf. rend Acad Sci., 
Pans, 10$, 18SS, 1096, Kruse, in Flugge, 
Die hlikroorganismen, 3 Aufl., 2, 1896, 
■105, Bacterium inarsiltensis Chester, 
Ann Kept. Del Col Agr. Exp Sta., 
Oy 1897, 67 ) .Associated with a disease 
of saine. 

Bacillus t/iarlinez Sternberg (Stern- 
berg, Man of Bact , 1893, C5l , Bacillus 
ma/linczu Dyar, Ann N V Acad. Sci , 
8, 1805, 301, Bacterium mortmczn Ches- 
ter, Ann Kept. Del Col Agr Exp. 
Sta , 9, 1897, 83.) From the liver of a 
ycllon fever c.adaver. Dyar isolated an 
organism from the air to which he applied 
Sternberg’s name as the descriptions of 
the two species did not disagree 

Bacillus melcagridis I\Iigula (Me.- 
Fadycan, Jour Comp Path and 
Therap., G, 1893, 334, Migula, Syst d 
Bakt , 2, 1900, 770, Bacillus meleagns 
Chester, Man Determ Bact , 1901, 220 | 
The cause of epizootic pneumo-carditis 
in turkeys 

Bacillus melleus Schrooter. (In Cohn, 
Kryptog Flora v Schlosien, S, 1. 1880, 
I5S ) From feces tnd other sources 

Bacillus melolonthae Chatton (Compt. 


J-end. Acad. Sci., Paris, ISG, j9I3, 2703.) 
Prom diseased cockchafers {Mdoloniha 
tneloloniha). 

BaciUus melolonthae liquejaciens a, B 
and Y Paillot, (Compt. rend. Acad. 
Sci., Paris, 167, 1918, 1046; Annales des 
fipiphyties, 8, 1922, lOS-lIO; B. mdo- 
loatkae liquefaciens a, 0 and y Paillot, 
L’jnfcclion chez les insectes, 1933, 173, 
190 and 189 respectively. Accordin,? 
to the mdev the B. is used for Bactenum ) 
From diseased cockchafers {Uehhntha 
mclolontha). 

Baeilhts meldlonlhae non-liquejaciens 
OtiJand y Paillot. (Compt. rend Acad. 
Sci., Pans, tSS, 191G, 553; Annales des 
JCpiphyties, 8, 1922, 111-113 ) From dis- 
eased cockchafer {Mehlontha melo- 
lontka). 

Bacillus melolonthae non-liqvefacitns 
9 Paillot. (Compt. rend Acad Sci., 
Paris, 167, 1918, 1016; Annales des fipk 
phyties, 8, 1922, 113.) From diseased 
eoekeha/ers iMehlontha melohnlha). 

Bacillus melolonthae fion-liquejatiens 
« Paillot. (Compt. rend. Acad, Sci., 
Paris, 169, 1919, 1122; Annales des fipi- 
phylies, 8, 1022, IW.) From diseased 
cockchafers {Melolorilha tneloloniha). 

Bacillus tnemhranaceus Kern. (Arb 
bakt Inst. Karlsruhe, /, Heft 4, 1896, 
407.) From the stomach and intestines 
of a bird. 

Bacillus meningtlidts Migula (Bacil- 
lus derogenes meningitidis Centanm, 
Arch, per le scionze mediche, 17, 1693, 
No 1; Bacterium meningitidis aerogenes 
Chester, Ann Kept. Del. Cok Agr 
Exp Sta , 9, 1897, 9G, Migula, Syst. d 
Bakt, 2, 1900, (H2; Bacillus radialut 
Cliester, Man. Determ Bact , 1901,24k) 
From two cases of meningitis. 

Bacillus metaboheu-i DeTont and Tre- 
visan {Bacillus H, Maggiora, Giorn. 
Soe ital d’lgienc, 11, I8S9, 350; DcToni 
and Trevisan, in Saccardo, Syllop 
Fungorum, 8 , 1SS9. 96S ) From the skin 


the human foot 

Bacillus metajlavus Castcllani. (Prom- 
ts. Expt. Biol and .Med.,4’3', 192S, 539) 
am the human skin. 
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Bacillus minimus Eckstcia (ZtscKr 
f. Forst- u. Jagdweaen, SG, 1894, 16) 
From caterpillars of the nun moth 
(Lymanlria vionacha). 

Bacillus minutissimus Migula (Ba- 
etllus aureus nnnulissimus Kruse, in 
Fluggo, Dio Mikroorganismen, 3 \ufl , 
3, 189G, 441; Migula, Syst d. IJakt , 2, 
1000, 833 ) From air 
Bacillus mitidus Ilonrici (Arb balct 
Inst Karlsruhe, I, Heft 1, 1894, 29) 
From Gouda cheese. 

Bacillus mobilissimus Migula (Ba- 
cillus oogenes hydrosulfureus S, Zuikcn 
dorfer, Arch f. Iljg , Iff, 1893 , 390, .Mi- 
gula, Syst. (1. Bakt , 2, 1900, 791 ) From 
hens' eggs. 

Bacillus mollis Do>en (Bacillus 
urinae mollis Dojen, Jour d connaiss 
nuJilie., 1889, 107; Doyen, ibid . 108) 
From urine 

Bacillus morulans Boucquet (Phy- 
topath , 7, 1917, 286 ) From diseased 
sugar beets Associated nith curly top 
of sugar beet 

Bacillus •noUet Trcvisan (Motte and 
ProtopopofI, Vi’ratsch , 18S7, Ko 21, 
415; abst in Cent f Bakt , I, 1887, 450, 
Trevisan, I gcncri e le specie delle 
Batteriacec, 1S89, 13 ) Associated niili 
a, rabies-likc disease of rabbits and dogs 
Bacillus (?) mulli/armis Ca^tcUani. 
(Proc Soc E^p. Biol and Med , fJ, 1928, 
539 ) From the human skm 
Bacillus murinus Chester (Bacillus 
of rat plague, Issatschenko, Cent f 
Bakt , £3, 1S9S, 873; Chester, Man 
Dctcrra liact , 1901, 224, not Bocilliis 
murinus Schrocter, m Cohn, Ki>ptog 
Flora V Schlesien, 3, I8SG, 1G2 ) From 
the spleen and liver of rats attacked in 
St I'ctorsbuig by a plague 
Bacillus rnycogenes Ednarda (Jour 
Inf Dis , £, 1003, 431, Bactcriui/i muco 
genum Edwards, idem) From exudate 
of wound infections Belongs to the 
Bacillus mucosus capsulatus group 
Bacillus mytih Trexisan (Hadllo pa 
togciio del Mjtilus eilulis, I-ustig, \rpb 
per le Sci mod , /?. 1SS7, 17, Trevisan, 
HOC DcToiii and Trevisan, in Saceardo, 


Sviloge Fungorum, 8, 18S9, 958 ) From 
the hver of a mussel (Mylilus edults) 

BaeiUus naphlkahnicus liquefaciens 
Tausson (Planta, 4, 1927, 214 ) From 
oil-soakcd soils at Baku, Russia Oxi- 
dircs naphthalene. 

Bacillus naphthalinicus non-hguefa- 
ciens Tausson. (Planta, 4, 1927, 214 ) 
From oil-soakcd soils at Baku, Russia. 
Oxidizes naphthalene. 

Bacillus tiehulosus Migula (Bacillus 
tuben^enus 5, Gonnermann, Land- 
nirtsch Jahrb , 25, 1894, C56, Migula, 
Syst d Bakt , S, 1900, St4, not Bacillus 
rtebulosus Wnght, Mem Nat. Acad Sci., 
7, 1S94, 465, not Bacillus neiulosus Hall6, 
Thbse de Pans, 1898; not Bacillus ncbit- 
losus Vincent, Ann. Inst Past , 21, 1907, 
69, not Bacillus nebulosus Goresline, 
Jour Bact , 27, 1934 , 52 ) From root 
nodules on lupine 

Baetllits necans Trevisan. (Bacillc 
oons4cuU{ au chatbon, Babes, in Cornil 
and Babes, Lcs Baetdnes, 2nd ed., 18SG, 
231, Trevisan, I generi e le specie delle 
Battenacce, 1SS9, 14 ) From rabbits 
dead from anthrax. 

Bacillus nephriticvs Trevisan. (Ba- 
eillc de la ndphritc bact<5ricnne, Babes, 
in Cornil and Babes, Les Baetdries, 2nd 
ed , IS80, 373, Trensan, I genen e le 
specie delle Batteriacce, 18S9, 14.) 
From uiinc in cases of nephritis 

Bacillus neurolomae Paillot (Compt. 
rend Acad Sci , Pans, 178, 1924, 247; 
probably identical iiithBacIcni/m nenro- 
tomac Pmllot, L’lnfection chez les in- 
Bcctes, 1933, 146 ) From diseased larvae 
of a eaivfly (A’cwrotoma ncmorofis L ). 

Bacillus miens Migula (Bacillus 
oogtnes hydrosulfureus i, Zorkendorfer, 
Arcb f H>K , id. 1S93, S^X), MiguU, 
Sjst d Bakt , 2, 1900, 793 ) From hens’ 
eggs 

BaeiUus ochroUucus Migula. (Bocif- 
lus oogenes hydrosulfureus *, Zorkendor- 
fer, Arch f Ilyg , Iff, 1S93, 3S7; Migula, 
Sjsl d Bakt , 5, 1900, 811 ) From 
bens’ egi:s 

Bacillus odoratus W«'i«s (Weiss, Arb 
ImU In«t Karlsruhe, 2, 1902, 21.3, not 



664 


IIANUAL OF DETEBSflNATIVB BACTERIOLOGY 


Bacillus odoratus Migula, Syst. d. Bakt., 
S, 1900, 6 S 65 Bacterium odoratum Omeli* 
ansky, Jour. Bact., 8, 1923, 394.) From 
fermented beets. 

Bacillus odorificans Migula. (Weisser 
stinkender Bacillus, Maschek, Bakt. 
Untcrsuch. d. Leitmeritzcr Trinkwasser, 
Leilmcritr, 1887; Migula, Syst. d. Bakt., 
S, 1900, 711.) From water. Intense 
odor resembling that of liquid manure. 

Bacillus odorificus Omthansky. 
(Jour. Bact., S, 1923, 393.) Probably 
intended for Bacillus odorificans Miguka. 

Bacillus odorus Hcnrici. (Arb. bakt. 
Inst. Karlsruhe, 1, Heft 1, 1894, 30.) 
From cream cheese. 

Bacillus ooncr^asiMS Trevisan. (Ba- 
cille du mucus intestinal normal c, 
Babes, in Cornil and Babes, Lcs Bac- 
tdPies, 2nd cd., 18SQ, 153; Trevisan, I 
generi c lo specie dello Batteriacee, 
1889, 16 ) From normal intestinal 


mucus. 

Bacillus osieomyilUtcua Trevisan. 
(Bacillc do I’ost^omyilitc, Bodet;Trevi- 
san, 1884; sec Trevisan, I generi e le 
specie dellc Batteriacee, 1889, 10 ) 
From a case of osteomyelitis. 

Bacillus oxylaclicus Dyar. (Ann. 
N. Y. Acad. Sci., 8, 1895, 369.) Culture 
received from KriPs laboratory labeled 
Bacillus oxylacitevs, also from 

Bacillus pallescens Migula. {Bacillus 
luteus pallescens Losski, Inaug. Diss., 
Dorpat, 1893, 44, Migula, Syst. cl. Bakt , 
S, 1900, 819 ) From garden soil. 

Bacillus palltdus Schrocter. (Schiw- 
ter, m Cohn, Kryptog Flora v. Schlc- 
sien, S, 1, 18S6, 15S, not Bacillus palltdus 
Bredemann and Ifeigcner, Cent f 
Bakt., n AM , 95, 1935, 93.) From 
cooked potato 

Bacillus pantj’.cans Laurent tBuIl. 
Soc R. Bot Bclg , 1835, 175 ) From 
fermenting dough 

Bacillus pannosus Kern (Arb. bnM 
mat. Karlar.hc, >, IWt 4, W, 409) 
From the stomachs and intestines 

panitnn aiigula 

No. 12, Pansiru, Arch f- path. Anat , 


1S2, 1890, 477; Migula, Syst. d. Bakt,, 
S, 1900, 6C0.) From sputum. 

Bacillus parallelus Edson and Car- 
penter. (Vermont Agr. ENp. Sta. Bulk 
167, 1912, 593.) From maple sap. Cap- 
Bulatcd. At times feebly fluorescent. 

Bacillus paullulus Trevisan. (Bacillc 
do Fair d, Babes, in Cornil and Babes, 
hes Bactdrics, 2ndcd., 18SG, 149; Trevi- 
san, I generi e le specie dclle Batteriacee, 
1889, 20.) From air. 

Bacillus pecltnophorae IVTiilc and 
Noble. (Jour. Econ. Entomol., 29, 1930, 
123) From diseased pink bollnorm 
larvae [Vectinophora gossypiella). 

Bacillus pediculi Arkwright and Bacot. 
(Parasilol , IS, 1921, 26 ) From the geni- 
tal apparatus of the louse {Pedieulut 
hwnanus). 

Bacillus pellueidus Doyen (Bocilla* 
urtnae pellueidus Doyen, Jour. d. con- 
naiss. m5dlc., 1889, 197; Doy-en, 
lOS; not Bacillus pellueidus Kern, Arb. 
b.nkt. Inst. Karlsruhe, /, Heft 4, 1896, 


491.) From urine. 

Bacillus perlihTatus Beijcrinck. 
(Cent. f. Bakt., H, 1803, 831 ) From a 
bean infusion. 

Badllus perroncxix Trevisan. (bacilio 
della pneumonite nodularc dci vitellmi, 
Perroncito, Parassiti ilcll'uomo c clogU 
animal, utili, 1SS2, 52; Trevisan I ecnm 
a Ic specie dellc Batteriacee, 15S3. U-l 
From pulmonary nodules in contagious 
pneumonia in caU es 

Bacillm pelcrsii Jliguln. 

II, Pclers, Botan. Zeit., P, '5S2. ^ 

a«d. inctici Kruse .0 , 

Die .Milroorgnrusiaen, 3 Aull-, 

357; not Baclerium nriiii loc.ici dopl. 
Soaltpilre, 2 Aull., ISSl, CO; not //or- 
imum acUi laclin I and H ’ 

Ltsciir d 

(mom oeiV; loc.iri >n I- I- 

.„J Frantl, Die ' 

I la, IS95. 25; Migula, S,»l. »■ ' 

11100, 793) From fernienling dons 

Protably IMIm„m Inar., 

Tnusson (Plnnta, 5, 192». ..5W 
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soil. L’tilirps plicnanthrcno and othar 
li}drocarbons. 

liacilhis jihcTtanthrcnicui ourteuiTaw- 
Bon. (Planla, 5, 1928, 239 ) I'Toin aoil 
Utilizes phrnanlhrone and other hjdro- 
carbons. 

liacillus jtherologenta ncrtbelot 
(Ann. IiiFt. I’a.st., S2, 1918. 2t» i I r«m 
foces. Forms phenol 

Z?aci7b/9 pi'ertj opi/u Psillol (Coinpt 
rend. Acad. Sei , Paris, IC3, 1919, 177 ) 
FromtliacaseJ caterpillars of thec.abb»KP 
butterfly (Pifris 6ra9iicael 

2?aci7/us pjcris Jluorescens Paillot 
(Compt. rend Acad Sci , Pans. ICS, 
1919, .177; Ann. Cpiplijt , 8, 1922, 124 ) 
From diseased c.atcrpillars of the cab 
base bvjUcrfly (Pic»»» troasuat). 

IhciUui pttria liijw/ofirnt Pailloi 
(Compt. rend Aca<l Sci .Paris, 1919 
■177;/laciffus pirns fifur/aeirn* a Paillol, 
Annates drs Hpiphyties, 8, 1922, 125) 
From diseased caterpillars of the eabbaue 
butterfly (Pirns l/rantcae) If this 
author follontd bis usual custom, this is 
identical n ith hts liatl piem fi'^ur/aeirns 
in bis book, L'lnfcction chez Ics inscctcs, 
1933, 13.5. 

liaeilliis pttria Uqufjaettui 8 Paillot 
(Annalcs des Kpiphyties, 8, 1922, 126. 
name occurs as li. pirns Uqutjaextna 8 
Paillot, L’lnfection cUez lea insectes, 
193.3, 299 .\ccording to the index If 
stands for Parfenum.) From diseased 
caterpillars of the cabbage butterfly 
(Pi'eris IrajsicQc) 

JfaciUiis ptens non fijur/acirns a Pad 
lot. (Compt. rend .\cad Sci .Pans, 

1919, 477, D ptens non-Iiqxicfactns a 
Paillot, L’lnfection cher Ics inscctcs, 
1933, 135 ff. According to the index 
D stundstoT Bacleriurn ) From the cab- 
bage butterfly (Piens tirossicor) 

Bacillus ptens non-ltquefaciens 8 Pail 
lot. (Compt rend Acad. Sci , Pans, 
168, 1919, 474; B piens non-hque/aetens 
8 Paillot, L’infection choz les insectes, 
1933, 299, according to the index, the 
B stands for BacUnum ) From dis- 
eased caterpillars of the cabbage butter- 
fly (Pirn's brassicae). 


Jiaeiltus plcomorphus Migula. (Pa- 
n//us rnun’scpfirus pleomorphus Knr- 
lifixkl, Cent. f. Bakt., 5, 1SS9, 193; Bae- 
ientim tnurt'seplicus pfromorplius Ches- 
ter, Ann. Rept. Del. CoJ. Agr. Exp. 
Sto . 9. 1897, 102, Migula, Syst. d. Bakt., 
S, iroo, frl9, Bacillus munseplieus Ches- 
ter, Man Detcrm. Bact., ICOl, 217; not 
ItaetUus mtinseplieua FlDgge, Die Mikro- 
org.anismen, 2 Aiifl , ISSC, 250 ) From 

pU3« 

Ifactllus plteatus Frankland and 
I'rnnkland (Philos Trans. Roy Soc 
I,ondon, 178, B, lS.e8, 273, not Bacillus 
plteatus Zimmcrmann, see Frankland 
and Frankland, Microorganisms in Wa- 
ter, I.ondon, 1891, 459 ) From air. 

RoeiUus p(um^cn8 Mtgula (Grau ver- 
llUxsigender Bacillus, Keck, Inaug. Diss , 
Dorp.M, 1890, 61, Migula, Sjst. il Bakt., 
S, ICOO, 719 ) From water 

Bacillus pneuniO’enterUidis munum 
Schilling (Arb a d kaiscil. Gesund- 
hcitsnmte. 18. ITefl 1, 1900) From a 
di«e{we of tats 

Baallus pneumascplteus Kruse. 
(Pneumonic bacillus, Klein, Cent. f. 
B.xkt . 6, 1SS9, C25, Kruxe, in FlOgge, 
Die Mikroorganismen, 3 Aufl , S, 189D, 
40S, not Bacillus pncnwosepficus Babes, 
Progres mdd roumairt , 6, 18S9, Poe- 
tenum pncimoscpticus Chester, Ann. 
Rept Pel Col Agr Exp Sta , 0, 1897, 
76 ) From rusty sputum Considered 
the cause of an epniemic of pneumonia 
ID England 

Bacillus poclsti Chester (Vlerschx’cr- 
giftung (e Rotterdam, Poels and Dhont; 
Tneedc Rapport van dc des Kundigen, 
Chester, Man Determ. Bact., 1901, 209.) 
From beef in meat poisoning. 

BaetUus pomodonferus Castellan!. 
(Proc. Soc Exp Biol and Med., £S, 
1928, 540 ) From the urine in a case of 
cj’stitis and from feces 

Bacillus poncei Glaser. (Ann. £n- 
tomol Soc. Am , JJ, 1918, 19) Patho- 
genic for the insects, Melanoplus femur- 
rubrum and Encoplohpus sordidus. 

Bacillus praepoUens Maassen (Arb 
a d. kaiserl. Gesundheitsamte, IB, 
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lSi)9, 507.) Trom sweat of a cholera 
patient. 

Bacillus primus fulksi Dyar. (Ann. 

^ • Acad. Sci'.| Sf 1895, SCO; Bacterium 
primus fullcsi Clicster, Ann. Rept. Del. 
Col. Agr. E\p. Sta., 0, 1S97» 72.) From 
tt leaf of the pitcher plant {Sarracenia 
purpurea), I{cg.ardod hy Dyar ns identi- 
cal with Bacillu'i No 1, isolated by 
Fullrs (Xtfichr. f. llyg., 10, 1891, 230) 
from forest soil. 

Bacillus promissus Korn. (Arb. bakt. 
Inst. Karlsruhe, /, I/eft 4, IS06, 120.) 
From the intestines of n dove. 

Bacillus protcidis Faillol, (Annalcs 
dcs iipiphylics, 8, 1022, 130 ) From dis- 
eased larvae of the cafihagc butterfly 
(Fterts irassjcae). 

Bacillus prolcrvus Trevisan (Ihacil- 
Iu3 dcr Conjunct'ivalsnok d, Pick, Micro- 
organ in ConjunctivaUack, Wiesbaden, 
1887; Trevisan, I generi c le specie dellc 
Hattcriacce, 1SS9, 17 ) From the eon- 
juiictivn 

Bacillus prudileni Dyar (Ann. N. Y. 
Acad Soi , S, 1S95, 37S.) Found by 
Dr. Pruddoii in a case of cystitis 

pscudomiralulis M/gula. 
{Bacillus viiralilis. TatarolT, Inaug. 
Diss., Dorpat, 1801, IS, Migula, Sj'st. d 
Rakt , S, 1900, 818 ) From water. Ac- 
cording to Migula, TatarolT mistakenly 
believed that ho liad Kinvnvcmvnnn's 
Bacillus TTitrobiUs 

Bacillus pscHdol»bercu(osi8 Migula. 
(Du Cazal and l'aill.ard, .Ann. Inst. 


a liver abscess; by BabCg from a variety 
of sources. Kruse used tlus as a general 
name for any typhoid-like organism. 

Bacillus pulpae ppogenes'MiWcr. (Mil- 
ler, Die Mikroorganismen tier Mund- 
bohic, Leipzig, 1889, 219.) From gangre- 
nous pulp of a tooth. 

Bacillus punclalus Shul’gina and Kali- 
nicker. (Rep. Bur. Appl. Ent , Lenin- 
grad, S, No, 1, 1927, 99-104, quoted from 
Strinhsus, Bact. Assoc. E'ctraccll. with 
Insects and Ticks, Minneapolis, 1942, 
79; not Bacillus puucfatus Zimmermann, 
Balt, unscrer Trink- u. Kutiwasser, 
Chemnitz, I Bcihe, IS90, 38.) Prom the 
locust (Locusla iniproforia). 

Bacillus puncliculaliis Migula (No. 
IC, Lembkc, Arch, f, Hyg., £D, 1897, 332; 
Mjgula, Syst. d. Bakt., 2, J900, 678) 
From feces. 

Bacillus pulidus Kern. (JCcrn, Arb 
bakt. Inst. Karlsruhe, 1, Ileft 4, 1898, 
400, not Bacillus pulidus Chester, Man. 
Dclcrm. Bact., 1901, 237; not Bacillus 
puHdus Weinberg ct al., Lea Microbes 
Anadrohies, 1937, 700.) from the stom- 
ach and intestines of birds. 

Bacillus pijhn Ford. (Studies Itom 
the Royal Victoria Hosp., Montreal, I 
(5), J903, 44; also sec Jour. IMed. Res., /, 
1901, 217.) From the Stomach. 

Bacillus pyogenes Lucef. (Bacillus 
pyogenes lorn Lucet, Ann. Inst. Past., 

7, 1893, 372; Lucet, rbid., 328; not Bacil- 
lus pyogenes Glage, Ztschr. f Fleish u. 
Milchhyg., IS, 1903. ICG.) From bovine 


Past., S, 1S9I, 353, IhinUus pseudoluber- 
culosis hqucjacicits Kruse, in Flu^e, 
Dip Mriroor^amsmen, 3 -\ufl , 2, 1890, 
455; Migula, Syst d Bakt , 1900, W4 ) 

From nodules in the peritoneum 
Bacillus pseudolyphosus Kruse. {I/>- 
sener, Arb a d kaiscri. Cesundheil- 
samte, ll, 1895, 2, Kruse, m Fluggo, Die 
Afikroorganisnien, 3 Aufl , 2, 1896, 3S3; 
Bacterium pseudolyphosus Chester, Ann. 
Kept Del Co! Agr E.vp SU , P. 1S97, 
73, not Bacterium jiscudotyhposum Mi- 
gula, Syst d. Bakt , 2, 1900, 42S ) Iso- 
lated by Losener from peritoneal fluid of 
a hog, from water, etc.; by Pansini icoia 


nl»ces8cs 

Bacillus pyogenes var. liquefaciens 
Chester. (Bacillus pyogenes foeliJus 
hgiiefactcns lains. Cent f. Bakt , H, 
1893, 277; Bacterium pyogenes Joctidiis 
liquefaciens Chester, Ann. Kept. Bel. 
Col. Apr. Ev-p. Sta.> &, 1807, 92; Chester, 
Man. Dctcrm. Bact , 1901, 235) From 
a brain abscess after otitis media. 

BactUus pyogenes soh Bolton. (Ana 
Jour Med Sci , June. 1892, quoted from 
Sternberg, Man of Bact., 1S93, 72S.) 


From garden earth. , „ o .i i 
BquKhb pyrameis I and //, PaiUot. 
{Cmnpt. rend. Acad. Sci., Pans, IS7, 
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1913, 611.) From lissuos nml blood of 
lilt* cntcrjullftr of /‘j/rom^i* (Fonma) 
cnrdui. A coccobacilUis. 

//ociI/h» rndirtfi* Trcvisan (llac 
ti'ric ilo Fttir No. 2, IIoIm'S, inCornil and 
Ilab^'^, I.ort 2iwl cd . 1S.M), HO, 

TrPVisan, 1 Koncri r lo t'lK'cie dcUc 
BaUpriocPi*, 20,) I'ruin nir. 

lincillus ramijicom (llaollui 

No. 9, 1’unsini, .\rrli. f p.atb .\nat ,t!i, 
1S90, .115; Micula, Syal d Ilakl , S. 
1900, CCl; iioeiftwa jmistni Chester, 
Man. Dctpmi Ilnct., 1901, 216, not Ita- 
ctUus jinriainii Miculn, loc fit, 660) 
From sputum. 

//finfliiarccMp^riitiialYriplit (WriRlit, 

Mem. Nat, Acad Foj., 7, 1S9,',. «■), Itae 
itnum tteupcraiu* Chester, .\nn Uept 
Hcl. Col .Spr. INp Sta , 3, 1S97, 74.1 
From Sehuilkill Uivrr nulfr 
itaeilfin rcixitii Uerter (/lacif/m 
molinifomis llcpari, Comp^ rf»d Soc 
lliol , I’nris, CS, 1910, 410; not Ihcillm 
vioniUformt Gamier. Arch. Mtfd exfrfr 
et Anat. patliol., iO, 190S, 7f5, llortcr, 
in Just's llotnn Jahreslter , 52, 2 .\l>t , 
Heft 4, 1015, ?C0 ) From « lunpalixeess 
flacilfi/s rAiniti* fllropAifon* Paulsen 
(Paulsen, quoted from Cheater, .Ann 
llept. Del. Col Apr. E\p Sto , 9, 1S97, 
79, Uctelcrium rhinitis atrophicans Ches- 
ter, iit'd., 141 ) From nasal secretions 
ISacilUis rigidur opts White (Jour 
Path, and Ilaet., S-i, 1921, 701 From 
intestine of bee. 

Bactllns rogerit Alipula (Fociff*'* 
sephci/s pt/ti'dtM Jlogcr, Ileviie <le M^d , 
1891, lO. Migul.-i, Sysl. d Bakl , S, 
1900, 647, florlerium sephcns pofidus 
Chester, Ann. Hcpt Del. Col Agr 
Exp Sta , 0, 1897, 92, iJociIZus pulidus 
Chester, Man Detorm Bad , 1901, 237, 
not Bacillus pultdus Kern, Arh baht 
Inst Karlsruhe, /, llcft 4, 1S96, 400, 
not Bacillus putidus Weinberg et al , 
Les AJicrobes Anai'robies, 1937, 790) 
From the spinal fluid and liver inacase of 
cholera. 

Bacillus rosaceus Migula. {BaetUus 
Tosaceus margarinicus Jolles and Wink- 
ler, Ztschr. I.Hyg , SO, 1S95, 105;Migula, 


Syst.d BaU., 5,1000, 859.) From mar- 
garine Ued jiigment. 

Bacillus rosaeeus jnelaloides Dynr. 
(DaelcTium rosaeeus melaloides Doudes- 
ncll, Ann. dc Mtcrographio, t, lSSS-89, 
310, Dyar, Ann. N. Y. Acad. Sci., 8, 
1893, 376, hot Bacillus rosaeeus metal- 
lotdci Tjit.arofT, Jnaug Djss , Dorp.-jt, 
1891, C5, sec llcffcran. Cent. f. Bakt., 
!I Abt., 8, 1902, CS9; Bacterium rosaccum 
I,ehmaan and Neumann, Bakt. Diag , 
2 Aufl , S. 1899, 2C1.) Culture from Dr. 
Crooksliank, London. 

Bacillus Toseus Mtgula (IlaUbac- 
tertiitn rotCHm Fischer, Die Baktericn 
dfs Meorcs, 1861, 22, Migula, S>st. d. 
Bakt , S, 1900, 860, Bacillus roseus fis- 
chtn Nepteux, TliSse, Foe. Phann. 
Pans, 1920, IIS ) From seawater Ucd 
pigment 

Bacillus rosrnlhalii Migula. (Uosen* 
thal, Inaug Diss., Berlin, 1893, 37; 
Migula, Sjst d. Bakt, S, 1900, C56 ) 
From the oral cavity 
llactUus rubescens Edington (Ann, 
Itept Fish Board for Scotland, <?, 18S7, 
201 ) JVnm rnldenod salted codflsh 
Bacillus r«6cscen» Jordan (Jordan, 
Massachusetts State Board of Health, 
lloslon, 1800, 835. flrtcfcnum ru&escenj 
Chexler, .\nn Kept Del. Col. Agr. E\p. 
Sta , 0, 1897, 115 ) From sewage. 

Bacillus Tubigtnosus Catiano. (In 
Cohn, Beitr s Biol d Pflnnzen, 7, 
1896, 5.38 ) From the vagina. Red 
pigment. 

Bacillus rwAi/onn IS Korn (Arb bakt 
lost Karlsruhe, I, Ileft 4, 1S96, 431 ) 
From the stomach of a bird 
Baallus rubrofuscus (Fischer) Migula 
(JIalibacterium rubrofuscum Fischer. Die 
Baktericn dea Moores, 1894, 36, Migula, 
Syst d I).akt , S, 1900, 865 ) From sea 
water. 

Bacillus rubus (sic) Chester (Der 
rotber Bacillus, Lusfig, Diag d Bakt 
d. Waasers, 1S93, 72, BacilZits ruber aqua- 
lilts Knise, in Flugge, Die Mikroorganis- 
men, 3 Aufl , 5, 1896, 303 , Bacterium ruber 
aqualilis Chester, Ann Kept Del. Col 
Agr. Exp Sta , 9, 1S97, 112, Chester, 
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Afan. Deform. Bact,, 1001, 257; Bacillus 
lusiigi Chester, ibid., 30 J.) Prom water. 

Bacillus satmoncus Dyar. {Dyar, 
Ann. N. Y. Acad. Sci., fi, 1895, 3C1; 
Bacleriurn salrnoneus Chester, Ann. Kept. 
Del. Col. Agr. E\p. Sla., 9, 1897, 116.) 
From air. 

Bacillus salutarius Aletchnikoff. 
(MctchnlXoil, AlaJadjes dea hannctoiw 
<lu ble, Odessa (in Russian), quoted 
from Pnillot, L’infcction chez Jes in- 
sectes, Paris, 1933, 123,) From diseased 
larvae of a beetle (AfiiaopR'a ousfriafo). 

Bacillus sanguineus Schroeier. (fn 
Cohn, Kryptog. Flora v. Schleslen, S, 1, 
18SG, 150.) From stagnant water. 

Bacillus saponaecus Afiguia. (RoctV- 
lus lochs saponacci Weigman and Xim, 
Cent. f. Bakt, 15, 1S91, 464; Aligula, 
Syat. d. Bakt., S, 1900. C92.) From 
soapy milk. 

Bacillus luprojcncs Chester. (Bacit’ 
fus saprogencs cini V{ Kramer, Bak- 
fcriol. Landw/rtsch., ISOO, 139; Chester, 
Mon. Determ Daet., 1901, 2.^.) From 
diseased wine. 

Bacillus saprogencs Trcvisari. {BactU 
lus sciprogenes /, Roscnbach, Mikro* 
organismen bei den IVundinfcclions- 
kranklioitcn dcs Alenschcn, Wiesbaden, 
ISSt; Trevisan, I gencri c lo specie dellc 
Datlcriacec, 1SS9, 17, Bacterium sapro- 
genes Chester, Ann. Kept Del. Col. 
Agr. Exp. Sla., 9, 1897, 142.) from 
feces. 

Bacillus sarraccmcolus Dyar. (Dyar, 
.\nn. N. Y. Acad. Sci., 8, 1S95, 357; 
Bacterium sarraccmcolus (sic) Chester, 
Ann. Kept. Del. Co) Agr. Exp. Sta , 9, 
1807, 81 ) From a fresh leaf of the pitcher 
plant (Sarracenia purpurea). 

Bacillus scarlahnae Jamieson and Ed- 
ington. (Jamieson and Edington, Bril. 
Alcd Jour , /, 1SS7, 1265; Bacillus suda- 
mtnn Trevisan, I generi e ie specie delle 
Battenacee, 1S89, 15 ) From the skin 
of scarlet fever patients 

Bacillus scoheus Migula (Bacillns 
der Grouse-disease, Klein, Cent. f. 
Bakt., 5, 18S9, 30 and 593; ibid , 7, 1890, 
81; Migula, Syst. d Bakt , S, 1900, 768; 


Bacillus lelraonis Chester, Man. De- 
term. Bact., 1901, 221.) The cause of a 
disease of grouse [Lagopus scoticus) in 
England and Scotland. 

Bacillus secundus Trevisan (Bacillus 
//, Lcubc, Arch. f. path. Anal , 100, 1SS5, 
000; Trevisan, I gencri e Ie specie delie 
Batteriacee, JSS9, J6.) From urine. 

Bacillus secundus fullesi Dyar. 
(Dyar, Ann. N. Y. Acad. Sci., 8, 1895, 
359; Bacterium secundus fulessii (sic) 
Chester, Ann. Rept. Del. Col. Agr. Exp. 
Sta., 9, 1897, 82; Bacterium secundus JuB 
lest CJiester, ibid., 143.) From air 
Dyar regarded his organism as idenbeai 
with Bacillus No. 2 of FuIIes (Ztschr. f. 
Dyg , 10, 1891, 250) which was from soil 
Bacillus scpiicaemiae lophyri Shipero- 
vich. (Shipcrovjch, Protect, Plants 
Ukraine, 1925, 41-40; Abs. in Rev. Appl. 
Ent., A., li, 1926, 209.) From larvae of 
sawflics (Biprion sertifer). 

Bacillus septieacmicus Trevisan (Ba- 
c/JJus of septicemia of man, Klein, AlierO' 
organisms and Disease, 1^5, 84; Trevi* 
san, in DeToni and Trevisan, in Sac- 
cardo, Bylloge Fungorum, 8, 18S9, 945) 
F’rom blood and infected lymph glands 
Bacillus seplicits horninis MironoS. 
(MironoIT, Cent. f. GynSkol., 1892, 42j 
Bacterium seplicus koniinis Chester, 
Ann. Rept. Del. Col. Agr. Exp. Sta > £>, 
1897, 143.) From a case of eepUe infec- 
tion of the uterus. Regarded by Ches- 
ter (Afan Deterni. Bact , 1001, 1-13) ass 
synonym of Pasleurella agrigena Tre- 
visan. 

Bacillus sepheus vesicae Ciado. (Bull- 
de la Soc. snatom. do Paris, 1SS7, 329 ) 
From the urine of a person suffering from 
cystitis 

Bacillus sen'ccus Ziiiiracriuiinn 
(Bakt. unserer Trink- u. Nutzwasscr, 
Chemnitz. 9, 1594, 53.) From water. 

BactUus serralus Aligula. (Bacillus 
No 14, Panaini, Arch f. path Anat , 
WJ, 1890, 449; Aligula, Syat. d. DaU , 

2, 1900, 65S.) From sputum. 

Bacillus selosws Aligula (BadllusJ'O 
NVril, Adametz, Landnirtsch. Jabrb, 
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18, 18S9, 250; Migula, Syst. d. Bakt , Z, 
1900, 812 ) From cheese. 

Bacillus silbersehmidii Chester (Ba- 
cjJIus tier Fleischpcrgiftung, Silber- 
schmidt, Correspondenz-BIatt f Sehtrei- 
zer Aerzte, I8DG, No 8; Chester, Man 
Determ. Bact , 1901, 212.) From poison 
ous meat. 

Bacillus simulans Trevisan (BaciHe 
do I’air a, Babes, m Cornil and Babes, 
Les Bact^rics, 2nd cd , 18SC, 149, Trevi- 
san, I generi c Ic specie delle Battenacee, 
1880, 20 ) From air 

Bacillus singutaris Losski (Inaug 
Diss , Dorpat, 1893, 45 ) From garden 
soil. 

Z^act/lus sittcu^osKS Kern. (Arb baki 
Inst. Karlsruhe. 1 , Heft 4, 189C, 423 ) 
Frcm the stomach and intestines of 
birds. 

Bacillus sordidus Hyar (Dyar, .Inn 
N. Y. Acad Sci , 8, 1895, 379, Daelerium 
sordidus Chester, Ann Kept Del Col 
Agr. Exp. Sta., 0, 1897, 79 ) Culture 
received by Dyar as .l/icrococcMs sordidus 
from KriU’s laboratory 

Bacillus sordidus Kern. (.\rb Bakt 
lust. Karlsruhe, /, Ilefl 4, 1896, 396) 
From the stomach of a bird. 

Bacillus ep^rwop/iifinus Issatchenko 
(Ein nus Zicsclmtlusen ausgcschicdcncr 
Bacillus, Mereschkonsky, Cent f Bakt , 
17, 1S95, 742, Issatchenko, Scripta Bo- 
tnnieallort Umv. Imp Pctropohtanac, 
Fasc. XV, 1897, quoted from Migula, 
Syst. d.Bakt.,F,1900, 618 ) Apparently 
resembled Salmonella lyphtmurtum 
From ground squirrels (Spermophilus 
musicus) 

Bacillus spirans Weiss (Arb bakt 
Inst. Karlsruhe, 3, Heft 3, 1902, 222) 
From bean infusions. 

Bacillus spwnosus ZimmertnanO 
(Bakt. unserer Trink- u. Nutzwasser, 
Chemnitz, S, 1S9J, 2S ) From water 

Bacillus squamosus Pansini (Arch 
f. path. Anat , 132, 1890, 448 ) From 
sputum. 

Bacillus slrassmitnni Trevisan. (Ba- 
cillus al6us cadotcris Strassmano and 
Strecker, Ztschr f. Medicinalbearate, 


I8SS; Trevisan, I generi c le specie delle 
Battenacee, 18S9, 17, Bacterium aldus 
eadavens Chester, Ann. Kept Del Col. 
Agr, Exp Sta., P, 1597, 102; Bacillus ea- 
daveris Aligula, Syst d. Bakt , S, 1000, 
646 ) From the blood of an infant 
Bacillus stnatus Doyen {Bacillus 
ufinae stnatus Doyen, Jour, d connaiss. 
mddic , 1889, 107, Doyen, ibid , lOS ) 
From urine. 

Bacillus stnatus albus von Besser. 
(Ziegler's Beitrige, 4, ISS9, 331 ) Found 
m normal nasal mucus 
Bacillus stnatus fiavus von Besser. 
(Ziegler’s Beitrage, 4, 1SS9, 331; Bac- 
tenum stnatus fi Jins Chester, Ann Kept. 
Del Col Agr. E\p Sta, 9, 1897, 111.) 
Prom nasal mucus. Rare. 

Bacillus strumilidisl.hg\i\a (Bacillus 
strumius a, Tavcl, Ueber die Actiologie 
der Strumitis, Basel, 1892, SI, Migula, 
Syst. d Bakt , 2, 1000, 741 ) From a 
case of strumitis 

Bacillus strumitis Tavcl. (Tavel, 
1889, sec V'lqucrat, Ann de Micro- 
graphic, F, 18S9-1890, 223 ) From acute 
catarrhal strumitis 
Bacillus subeoccoicleus ^^lguIa. (Ba- 
allus aqvalihs sulcalus III, Wcicbsel- 
baum, Das ostcrrcichische Sanitatsne- 
sen. 1889, No. J4-23, Migula, Syst d 
Bakt . S. 1900, 732 ) From water 
Bacillus subfiavus Zimmcrmann. 
(Zimmermann, Bakt. unserer Trink u. 
Nutsnusscr, Chemnitz, 1, 1890, C3, Bac- 
terium suhflavus Chester, Ann. Rept. 
Del Col Agr. Exp Sta , 9, 1597, 109 ) 
From water According to Chester 
(Man Determ Bact , 1901, 251), Bacillus 
fiavescens Pohl is identical with this 
species 

Baetlltts subgaslricus White (U. S. 
Dept Agr Bur Ent , Tech. Bui. 14, 
1906, 23 ) From intestinal contents of 
honey bM (Apis melli/era). Wlulc this 
does not appear to be the same as Bacil- 
lus gastricus Ford (see Steinhaus, Bac- 
teria Associated Extraccllularly with 
Insects and Ticks. Minneapolis, 1912, 
85), It may have been described by some 
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previous author as White does jjot indi- 
cate that he regards it as new. 

Bacillus sulochraceus Dyat. (Dyar 
Ann. N. Y. Acad. Sci., 8, 1805, 353- 
Baclenum subcchraceus Chester, Ann. 
Kept. Del. Col. Agr. Exp. Sta.., JS97, 
no.} From air. 

Bacillus suhruhit/inosus Migula. 
(Braunrotcr Bacillus, Maseliek, Bakt. 
Untersueb. d. Leitmeritzer Trinkwosser, 
Leitmeritz, 18S7, Migula, Syst. d. Bakt,, 
S, lOOO, 83G.) From wafer. 

Bacillus subsulcatus JMiguIa. (Bacil- 
lus aquatilis sulcaius II, Wcicliselbaum, 
Das bstcrrcichisclio Sanitatswescn, 18S0, 
No. 14-23; Migula, Syst. d. Bakl., 2, 
1900, 732.) From water 

Bacillus sulcaius Cheater. (Bactllua 
sulcaius l%<iuefacicns Kruse, in Fliigge, 
Die flfikroorganismen, 3 Aufl , 1S%, 

318; Bacttrium sulcaius liquefaciens 
Chester, Ann Ropt. Del. Col. Agr. E.xp. 
Sta., 9, 1897, 07; Chester, Man. Determ. 
Bact , 1901, 213; not Bacillus sulcaius 
Mtgula, Syst. d. Bake , 2, 1900, 731.) 
From water. 

Bacillus sulcaius Migula {BactUus 
aquafiha sulcaius /, Weicbselbaum, Das 
Ssterreichischc Sanititswesen, 1889, No. 
14-23; Migula, Syst d B.akt , S, 1900, 
731.) From water 

Bacillus sulfhyilrogcnus Miqucl. 
(Ann. <le Micrographie, i, 1888-18S9, 
3C0 ) From sewage. 

Bacillus laTfiissimus DcToni and Trc- 
visan {Bacillus iluidtficans tardisstmus 
Maggiora, Giorn Soc ital. d’lgiene, li, 
1889, 317, DeToni and Trevjsan, in Sac- 
cardo, Sylloge Fungorum, 5, I8S9, 907 ) 
From the skm of the human foot 

Bacillus (ariricus Grimhert and Pi- 
quet. (Jour. Pharm. et de Chim , C* 
Sdr., 7, 1898, 97; Compt rend. Soc. Biol , 
49, 1807, 962 ) Decomposes d-tarlrates. 
Probably identical uith Aerobacier 
cloacae (Vaughn et ah, Jour. Bact , $S, 
19-36, 324). 

Bacillus teluiaiis Trevisan (BccjIIhs 
saprogenes S, Rosenbach, Rllkroorganis- 
men bei den I'^undinfcctionskrankheiten 
des Menseben, Wiesbaden, 185-1; Trevi- 


san, Igoneri e le specie dclle Batteriacee, 
I8S9, 14 ) From perspiration of feet. 

Bacillus tenuis Doyen. (Bacillus 
unnae tenuis Doyen, Jour. d. connaiss, 
mddic., 1SS9, 107; Doyen, ibid , lOS; not 
Bacillus tenuis Migula, Syst. d. Bakt., S, 
JOOO, 5ST; Bacillus (enuaius Trevisan, 
in DeToni and Trevisan, in Saccardo, 
SyJJoge Fungorum, S, ISSQ, 948.) From 
urine. 

Bacillus tenuis apis White. (3our. 
Path, and Bact., 24, l92J, 72.) From 
intestine of bee. 

Bacillus ierrigenus Frank. (Berichle 
doutseb. botan. Gesellseh., 4, 1856, 0i90.) 
From soil. 

Bacillus tkemopkilus Miguel. (Mi- 
quel, Ann. de Microgr., /, IS8S-1S89, 6; 
not Bacillus ihemophtlus Chester, JIan. 
Determ. Bact., 1901, 205; not BcrilluJ 
Ihermophilus Bergey et fli , lilanual, Isl 
cd., 1923, 315.) From r'ator, sewage, 
soil, etc. 

Bacillus iheta Dyar. (Ann. N. Y. 
Acad. Sci., 8, 1895, 375; Bacterium ihla 
Chester, Aon. Rept. Pol. Col. Agr. 
E\p. Sta., 9, 1897, 144.) From air. 

Bflcillus (ingens Eckstein. (Ztschr, f. 
Forst- u. Jagdwesep, S$, 3894, 10.) From 
dead larvae of Orgyia pudibunda. 

BactUus toluoUcum Tausson. (Planta, 
7, 1929, 735.) From soil. Oxidizes 
toluene. 

Bacillus toxigenus Chester. (Bacillus 
of ice cream poisoning, Vaughn and 
Perkins, Arch. f. Hyg., 27, 1896, 308; 
Chester, Man. Determ. Bact., 1901, 
208 ) From poisonous ice cream 
Bacillus irambusiii Kruse. (Tram- 
busti and GaleoUi, Cent. f. Bakt., //, 
1892, 717; Kruse, in FlQggC, Die Mtkro- 
organisroen, 3 Aufl., 8, 1896, 319; Bac‘ 
tenuni Irambusli Chester, Ann ^^9^' 
Del. Col Agr. Exp. Sta., 9, 1897, 97.) 
From water. 

Bacillus iTcmaergasius Trevisan. (Ba- 
cUle du mucus intestinal normal a, 
Babes, in Cornil and Babes, Lcs Bsc* 
t^rics, 2nd cd., 1886. 153; Trevis.m 1 
c Ic specie delle Batteriacee, laSA 
15) From normal intestinal mucus 
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Bacillus Irirndhylamin Beijcrinck. 
(Bot. Zeitung, 40, 1888, 726.) 

Bacillus IruUae Mprsch (Quoted 
Lehmann and A’eumann, Bafct 
Diag.. 7 Aufl., 1927, 4S1,) Closely 
related to Baderium aahmmcida Irfh- 
Jnann and Neumann 
Bacillus tumidua Chester. (Anaerobe 
Bacillus I, Sanfchcc, Ztsekr. f Ilyg 
H, 1893, 265; Cheater, Man Determ 
Bact, 1001, 2G5.) From putrefying 
Hosh Strict anaerobe. 

Bacillus ujfreduzzii Trcvisan (Dat- 
terio della setticemia aalivarc nei conigli, 
Bordoni.Uffreduzri and Di-Mattci, Arch 
fwr le scienze med , 10, ISSG, Trcvisan, 
see DeToni and Trevisan. jn Saccardo, 
oj-Jloge Fungorum, 8, 18S9, 951 ) From 
normal human saliva. 

oUa Cohn (Dciir , Bior 
u. PHnns., /, Iloft 2, 1872, 177 1 From 
"•ater, air, etc. 

Bacillus umbtlicalus Zimmerinann 
(Bafct, unserer Trink- u Nutsvrasser. 
l-hemnits, e, ISM. C ) From naler 
Bacillus urinae Migub. (Een Harn- 
,5°*®''‘i‘'«-Karplus,Arch f path. Anat . 
«/, 1893. 211; MiguJa Syst d. Cakt , S, 
1000. 739.) From urine 
Bacillus uipadeli Trevisan. (Bacillus 
“US ZnischendecketitQlIung, Utpadel, 
Arch. f. llyg., 1537^ 353^ Trcvtsan. I 
genon o le specie delle Battenacee, 1889. 

to.) From the iatestine 

Bacillus Mcuolmus Dyar (Dyar, 
Ann. N. Y. Acad. Sci., 8, 1895, 357. Bac 
«rtwm tac«oja(u8 Chester, Ann Rept 
^cl. Col Agr. Exp Sta., 9, 1897, 81 ) 
rom a trap of the carnivorous water 
plant, Ulricularia tuljans 
Bacillus icgetus Kern (Arb bakt 
fust. Karlsruhe, I, Heft 4, 1896, 399) 
rom the stomach and intestines of 
oirda. 

ifaci((«suto»Kern (Arb bakt lost 

Karlsruhe, f, Heft 4, 1896, 405) From 

toe stomach and intestines of birds 
octIZus venenosMs 6rcm Vaughan 
Wmet. Jour. Med. Sci., 104, 1892, 102; 

ocCertum tenenosu* and Bacterium rent- 
nosus brevis Chester, Arm. Rept. Del. 


Col Agr. E\p. St3,, 0, 1897, 76 ) From 
water. 

Bacillus lencnosus Chester. {Bacillus 
venenosus tniistbilis Vaughan, Amer 
Jour Mod. S=. , 104. 1892. 192, Badmum 
tenenosus tnvisibilts Chester, Ann Kept 
Del Col Agr Eap Sta., g, 1S97, 76, 
CJiester, Man Determ Bact , 1901, 224^ 
not Bacillus tenenosus Vaughan, Amer.' 
Jour Med Sci , 104, 1892, 191.) From 
water 

Bacillus venenosus hquefaciens 
Vaughan (Amer. Jour Med, Sci 104 
1802, 193 ) From water. 

Bacillus venlneosus Weiss (IVejss, 
Arb bakt. Inst Karlsruhe, S, Heft 3,' 
1902, 233, not Bacillus tenlrieosus Brede- 
mann and Ileigencr, Cent f Bakt , II 
Abt , $S, 1935, 102 ) From vegetable 
infusions 

Bacillus ventneuh Raczynski (Digs, 
mdit. medic .Vead Pctropolitanae Ru» 
temac, 1888, absl in Cent f Bakt , 0, 
1889,113) From the stomach of a dog 
DactUus icrnitevlosua Zimmermann 
(Zimmermann. Bakt unserer Tnnk* u 
Nutzwflsser, Chemnitz, /, 1890, 40, 
Daelcrium vcrmieulosus Chester, Ann 
Rept Del Col Agr Evp Sta , 0, 1897, 
99) From water 

Bacillus lersatilts DeToni and Trevi- 
san {Bacillus A, Maggiora, Giorn 
Soc ital d'lgiene,//, I8S9, 339, DeToni 
and Trevisan, in Saccardo, Syllogo 
Fungorum, 8, ISS9. 968 ) From the skin 
of the human foot and from air 
Bacillus icjicwh/crKs MiguJa (Bacil- 
lus strumitis d, T.avoJ, Uebcrdie Aetiol- 
ogie dcr Strumitis, 1892, 110, Migula, 

Syst tl Bakt , S, I9OO. 741 ) From a 
case of strun.iVis 

Bacillus vialis Ifansgirg (Oesterr. 
bot Ztschr , 1S‘?S, C ) From roadside 
soil from near Prague 
Baatlus viator Trevisan (Bacille de 
I’airc, Ikibcs, m Comil and Babes, Les 
Iktct^rjes, 2nd ed , 1886, 150, Trcvisan, 

I gencTi e le specie <lcllc Rattcriacce, 
1889,20) From air 
Bacillus xtllosus Migula. {Bacillus 
a^aliUs ttUosus Tatarolf, Inaug. Diss., 
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Dorpat, ISBI, 47; Migula, Sysl. d. Bakt., 
2, 1900, 828; not Baciilvs villoius liccU, 
Inaug, Disa., Dorpat, ISM, 47.) From 
ivalcf. 

Bacillus vinicola Migula. (BactUvs 
saprogcncs vini 11, Kramer, Die Bale- 
tcricn in ihren Beziciiungen zur hand* 
wirtscliaft, £, 1802, 13G; Migula, Syst. 
d. Daivt., S, 1900, OSS.) From wine. 

Bacillus vimperda Migula. (Bacillus 
saprogenes tint /, Kramer, Die Batctcricn 
in jhren Bezielmngen z«r jLiindw/rt* 
eciiaft, S, 1892, 135; Migula, Syst, d. 
Bakt., S, 1000, 6S4.) From wine. 

Bacillus I'trcns van Ticglicm. (Bull. 
See. bol. France, £7, ISSO, 175.) From 
aqnalic plants. 

Bacillus firidans 2jmmerm.nnn. 
(Bakt. unsorcr Trinfc. u. iVutzwasscr, 
Chemnitz, S, 1894, 22.) From water. 

BaciWwi ttndzzccnz nandiquc/acieas 
Jtavcnci (Uavcncl, Mem. Xal. Acad. 
Sci., 8, 1S9G, 14; BacCenum virtdescens 
nondigue/acicns Chester, Ann. Kept. 
Del. Col. Agr. Exp. Sta., 0, 1897, 72 and 
123.) From soil. 

Bacillus vulpinus van Uerson. (Cent. 
f. Bakt., ir Abt., l£, 1901, III.) From 
fresh garden soil, canal water. 

BaetllHs U'Ordu Chester. (Gas- and 
taint-produciiig bacillus in cheese cuni, 
Moore and IVard, Cornell Cni%'. Agr. 
Expt. Sta , Bull. 15S, 1899, 221-227, 
Chester, iSfan. Dctcrm Bact., 1901, 200.) 
From tainted, gassy cheese eurd and 
from milk drawn directly from (he udder 
Presumably thj.« iv-is a caJiform or- 
ganism 

Bacillus u-cc/:<rt Trevtsan (Bacillus 
der Jcquirity-OpJithalmie, dc Weeker, 
1882; see FJQgge, Die Mikroorganismen, 
2 Aufl., 18S6, 279, Trevisan, 1 generi e le 
specie delle Batteriacce, 18S9, 17.) 
From infusions of jeejuirity seed (Abri 
prccalorti) 

Bacillus wscnbcrgtt Chester (Bacil- 
lus der Floischvcrgiftung, Wesenberg, 
Ztschr. f. Hyg., £3, ISOS, 4S4; Chester, 
Alan Determ. B.act , 1901, 247; not 
Bacillus u'esenberg Castollani.) From 
meat which caused a meal poisoning 


outbreak. Closely relalcd to Pnleia 
vulgaris Hauser. 

Bacillus ffjcAmann* Trevisan. (Gold- 
geibcr Wasserbacillus, Adametz and 
Wichmann, Alitth. Oest. Vers. Stat. f. 
Brauerei u. Malz., 1, 1888, 49; Trevisan, 
I generi e Ic specie dclfo Batteriacee, 
1889, 19; Bacillus chryseus Migula., Syst. 
d. Bakt., S, 1900, 833.) From water. 

Bacillus zela Dyar. (Dyar, Ann. N. Y 
Acad. Sci., 8, 1895, 369; Bacterium zela 
Chester, Ann. Kept. Del. Col Agr. Exp. 
filfl., 0, 1897, 114.) Prom air. 

Bacillus zonatus Migula. (Bacillus 
No. 15, Pansini, Arch, f, path. Anat , 
Its. 1890, 450; Migula, Syst. d. Bakt . S, 
lOOO, css.) From sputum. 

Bacillus zSrlenddr/eri Migula. (Ba- 
cilius oogenes hydrosul/urevs y, Zorten- 
ddrfer, Arch. f. Ilyg., 16, 1893, 3S5; Mi- 
gula, Syst. d. Bakt., 1900,696.) From 
hens’ eggs. 

Bacillus zgmoseus (I^ubc) Trevisan 
(Coccobaaltus zymogenes Leubc, Arch. f. 
path. An.at., 1585; Trevisan, 1 generi c U 
specie deJIc Batteri.aceo, 1SS9, 16 ) 
From /ermenting infusions. 

Bacterium ocidi propionict Weigmann 
(B’cigroann, quoted from Pribram, Klas- 
eifikatioQ der Schizomyccten, lelpzlg 
und U’ien, 1933, 76; Plocamohacietium 
acidi propiomci Pribram, idem.) 

Bacterium acris Migula. (Bociliu* 
acris minudsstmusliruse, in Flugge, Die 
Mikroorganismen, 3 Aufl., S, 1S9C, 441; 
Baclcrtum aeris wfnutissimus Chester, 
Ann. Bept. Del. Col. Agr Exp. Sta., 9, 
1897, 109; Migula, Sj-st. d. Bakt., £, 1900, 
445, Bacterium aeTts-minutissimum Ches- 
ter, Man Determ. Bact., 1901, 16S.) 
From air. 

Boctmum acrojcncs I and II Aliller. 
(Miller, Deutsche med. Wochnsehr., IS, 
18S6, 119; see Miller, Die Alikroorganis- 
men der Mundhohle, I^eipzig, 188^261 


and Trewsan, in Saccardo, byuogc 
Fungorum, 8, 1SS9. 952.) From the 
digestive tract of man 
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Bacterium agreste Lohnis (Lolinis, 
Cent f.BaU.,IAbt.,Orig ,^£5,1906,177; 
Bacillus agrcstis do Rossi, Microbiol 
agrjria e technica, Torino, 1927, 82S, 
not Bacillus agrcstis Werner, Cent. { 
Bakt., 11 Abt., 87, 1933, 46S ) Prom soil 
Bacterium agrigenum (Trevisan) Mi- 
gula. [Bacillus septicvs agngenus 
Plbggc, Die Mikroorganismcn, 2 Aull , 
1SS6, 257; Pastevrella agrtgena Trevisan, 
I generi e le specie delle Battenacee, 
1SS9, 21; Bacterium septicus agngenus 
Chester, Ann. Kept. Dei Col Agr E\p 
Sta., S, 1S97. 85; Migula, Syst d Bakt , 
S, 1000,372i Bacterium seplieum Chester, 
Man. Determ. Bact , 1901, 143 ) From 
soil. 

Bacterium album Jliguka 
Bacillus, TataroIT, Inaug. Diss , Dorp.at, 
lS9l,55;Miguh,Syst d BaU,^, 1900, 
410 ) From rraler. 

Bacterium algeriense Migula (Gaj on 
find Dubourg, Ann Inst Past , 8, 1891, 
JOS, Migula, Syst d.Bakt ,5,1900,513 ) 
Isolated in Algiers from nine nhcrc it 
causes a mannitol fermentation 
Bacterium altphalicum Taus: and 
Peter. (Cent. f. Bakt , II Abt , 40, 1919, 
505 ) From garden soil 
Bacterium alipkaticum liqvefaeiens 
Tausz and Peter. (Cent f B-akt , II 
Abt., 49, 1919, 505.) Prom garden soil 
Bocfenufli fillonioides (Klein) Chester 
(Bacilius allantoides Klein, Cent f 
Bakt., £J, 1889, 3S3, Chester, Ann Kept 
Del. Col. Agr E\p St.a , t>, 1807, 103 > 
Isolated as a culture eontamimation 
Bacterium alulnceum Migula (fiold- 
gclbor chagrinierter Bacillus, TatnroB, 
Inaug. Diss., Dorpat, 1891, C2, .Migul-'*, 
Syst. d. B.akt., S, 1900, 401 ) Prom 
natcr. 

Bacterium ambtguum Chester (CIjcs- 
lcr,Ann, Rept Del. Col Agr r\p Sla . 
JI, 1900, 59, not Bacterium ambiguus 
Chester, tbid , D, 1S97, 71 , not IlacUnum 
ambiguum l/:vine, Absl, Bact , 4, 1920, 
15 ) Prom soil. 

BaetcfMim amforcti Issitchenko (Kc- 
cherches sur les microlies de I'Oe^an 


Glacial Arctique (in Russian), Petro- 
grad, 1914, 237.) From sea water. 

Bacterium anaerobium Migula. 
(Fuchs, Inaug. Diss., Greifswald, 1890, 
Migula, Syst. d Bakt , S, 1900, 3S8.) 
Obligate anaerobe. Pyogenic Pos- 
sibly a spore-fomer 
Baetenum anguillarum (Canestriai) 
Migula (Bacillus an^^uillarum Canes- 
tnni, Atti d R Institute Veneto di 
Scicnze, Scr 7, 1892-93, Migula, Syst. 
d Bakt , 2, 1900, 442 ) From diseased 
eels m the valleys of Comacchio 
Bacterium angustum Migula (I.embke, 
Arch f. Uyg , 25, IS90, 305, Migula, 
Syst d Bakt ,5,1900,474 ) From feces 
Baetenum aphlhosum (Kruse) Chester. 
(Bacillus dor Mundseuehe dos Menschen, 
Siegel, Dcutsch med Wochnschr , JS91, 
No 49, 1328, Bacillus aphthosue Kruse, 
inFluggo,DjeMikroorganjsmen,3Aufl , 
5, 1896, 427, Chester, Ann Kept Del 
Col Agr Etp Sta , 9, 1897, 85 ) From 
(he liver and Kidnejs of cattle afTectod 
w'lth foot and mouth disease. 

Baetenum opts No 1, No. 3 and No. 3, 
Mctalnikov and Kostritsky (CompJ. 
rend Soc Bio) , Pans, 114, 1933, 1291 ) 
From diseased bees (Apis mtlh/cra ) 
Bacterium aqualtle auranfiaeum von 
Riglcr (Hyg Runil , 12, 1903, 4«0 ) 
From bottled mineral waters 
Baetenum aquatile nfrewm ■von Rigler. 
(Hjg Bund., 15, 1902, 481 ) From 

bottled mineral walrra. 

Baetenum aquatile debile von Rigler. 
(Hyg. Rund . IS, 1902, 4S1 ) From 

bottled mineral waters 

Bactmum aquatile flaium von Rigler. 
(Uyg Uund . 15, 1902. 4'^.) Prom 

bottled mineral waters 
Baetenum aquatile luleum von Rigler. 
(Ilyg. Rund , 12, 1902, 480.) Prom 

l>oltIed mineral waten 
Baetenum arbortscens non tique/aeiens 
tonlUgler fllyg Rund , /5, 1902, 479, 
not Baetenum arborescens nondique/a' 
oens Chester, Ann Rept. Del. Col. Agr, 
Exp. Sta , 9, 1897, 103 ) From bottled 
minerel waters. 

Bflcteri'umoretieuni Issatclienko. (Re- 
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cbeixjhes sur Jes microbes dc I'Oc^an 
Glacial Arctiquo (in Russian). Petro- 
grad, 1914, 14S.) Prom sea water. 

Uacierium arlhntidis AliguJa. (ScbW- 
ler, Berliner klm. Wochnschr., 1893, No. 
30; Bacillus avlhritidis chronicae ICtusc, 
in rjiigge, Die Mikroorganjsmen, 3 Aufl , 
1896, 287; Migula, Syst. d, Bakt., S, 
1000, 443.) From a case of chronic 
arthritis. 

Baclcriurn asportferum Aligula. 
(FiUgge, Ztsehr. f. Hyg., 17, 1894, 290; 
Anaerobier No. II, Kruse, in FlUgge, Dio 
Mikroorganismen, 3 Aufl., s, 1896, 251; 
Migula, Syat. d. Bakt., 2, 1900, 446.) 
From milk. 

Bacterium awranlit (Viron) Aligula. 
a«rani!iV Viron, Compt. rend. 
Acad. Sci,, Paris, 114, 1892, 179, Migula, 
Syst. d. BaU., 2, 1900, 512.) 

Bac(cnu/n auranitum-roscum Honing 
(Honing, Cent £. Bakt., 11 Abt., 57, 
1918, 373; Plocamobactertum aura7iiium 
Pribram, Klassjfikation dor Schbo- 
myceten, Leipzig und Wien, 1033, 77.) 
From fermenting tobacco. 

Baelerium aureecens (Frankland and 
Frankland) Aligula, (Bacillus aurescens 
Frankland and FrankI.and , Philos. Trans. 
Royal Soc of London, 178, 1887, B, 271; 
not Bacillus OMrescens Ravcnel, Mem. 
Nat. Acad. Sci., 8, 1896,8, Migula, Sj'St. 
d. Bakt., 2, 1900, 4C6 ) From air 
Bacterium aureum (Frankland and 
Frankland) AfiguJa. (Bacillus aureus 
Frankland and Frankland, Phiios Trans. 
Royal Soc. of London, 178, 1SS7, B, 272; 
Migula, Syst. d. Bakt. , 2, 1900, 480.) 
From air. 

Bacterium aureum (Adametz) Chester. 
(Bacillus aureus Adametz, quoted from 
Sternberg, Man of Bad , 1S93, 631, not 
Bacillus aureus Frankland and Frank- 
land, Philos Trams. Roy. Soc. I/Ondon, 
178, 18S7, B, 272, not Bacillus aureus 
Pansini, Arch, /. path, Anat., 122, 1890, 
436; Bacillus aurco-Jlavus Kruse, ia 
ritiggc. Die Mikroorganismen, 3 Aufl., 2, 
1896, 310; Bacterium aureoflavus Chester, 
Ann. Ropt. Del, Col. Agr. Exp. Sla., 9, 
1897, 209; Chester, ibid., 129; not Boc- 


terium aureum Migula, Syst. d. Bakt-, S, 
1900, 4S0; Bacillus flavus Chester, Afan! 
Dclcrm. Bact., 1901, 255; not Bacillus 
fiacus Fuhrmann, Cent, f, Bakt , If 
Abt,, 19, 1907, 117; not Bacillus Jtai>us 
Bergey et al., Manual, 1st ed,, 1923, 2SG.) 
From water (Adametz); from the skin 
in cases of eczema (Tommasoli, Monats. 
/. prakt. Dermatol., 5.) 

Bacterium arium Chester. (Bacillus 
of roup in fowls, Moore, U. S. Dept. Agr. 
Bur. Animal Industry, Bull, 8, 1S95; 
Chester, Man. Determ. Bact., 1901, 133 ) 
From e.xudate of fonls in roup or diph- 
theria. 

Bacterium habesii Migula. (Bacillus 
seplieus acuminalus Babes, Baktcriol- 
ogfschc Kntersuchungen der eeptiseben 
Prozesse des Kindesalters, Leipzig, 1883; 
see Eisenberg, Bakt. Diag., 3 Aufl., 1891, 
327; Baclcriurn septicus ecuminatusChes- 
ter, Ann. Rept, Del. Col. Agr. Exp. Sta,, 
9, 1897, 66; Migula, Syst. d. Bakt., 
2, 1900, 507; Bacterium aeuminalum 
Cheater, Man, Dcterm. Bad., 1901, 119.) 
From blood and organs of a new-born 
infant with septicemia. 

Bacterium balbionif Billet. (Billet, 
Compl. rend. Acad. Sci., Paris, 107, 18SS, 
423; also in Bull. Sci. dc la Franco et de 
la Belgique, 21, 1890, lOS; Bacillus tal- 
hiami Trevisan, I generi o le specie delje 
Batteriacee, 1889, 17.) From sea water. 

Bactmum barentsiauum J&satcAcako. 
(Rechcrches sur les microbes de I'Oc^an 
Glacial Arctique (in Russian). Petro- 
grad, 1914, 155.) From sea water. 

Bacterium beijcnnch Issatchenko. 
(Rcchcrchea sur les microbes de I’OcAin 
Glacial Arctiquo (in Russian). Pdro- 
grad, 1914, 157.) From sea water. 

Bacterium benzoli a and b Wagner. 
(Ztsehr. f. Garungphysiol., 4, 1914, 2S9.) 
From soil. Utilize benzene and certam 
benzene derivatives. 

Bacterium besscri Migula. (Besser, 
Cent f Bakt.. IS, 1833, 530; Migulu, 
Syst. d. Bakt, 5, 1000, 503.) From 
smallpox. . 

Baxterium betas viscasum 

(Ball. Acad. Sci. Cracovie, I, 1305, 6.) 
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From fermenting beets Reported to 
liquefy agar-gelatin (Biernacki, Cent f 
Bakt., SO, 1911, 160) Stanier (Jour 
Bact., 4S, 1941, 548) thinks this nas a 
heteroferroentative Laclobaeillua 
Bacterium bossoms Chester (Bacillus 
ubcr eine ncue Infektionskrank dea 
Rindvlehs, Bosso, Cent f. Bakt , S2, 
1897, 537 and 23, 189S, 318 , Chester, Man 
Determ. Bact , 1901, 153 ) Associated 
nith an infectious disease of cattle 
Baelcrtum boufrouxit (Trevisan) Dc- 
Toni and Trevisan. (Jlicrococcus ca- 
pable d’acdtifier I’alcohol, Boutrout, 
Ann. Inst Past., 2, I8SS, 209, flaciHu* 
boulTOvzii Trevisan, I gencri e Ic specie 
delle Battenacce, 1889, 16, DeToni and 
Trevisan, in Saceardo, Syllogo Pung- 
orum, 8, 1889, 1021 ) From alcoholic 
infusions. 

Bacterium bens Migula fPneumo- 
6aeiZ(w«hjM«/a«CRs6<3i'i«Ar!oing,Compt 
rend. Acad. Sci , Pans, S3, 18 — , 109 and 
116, Bacillus pneumonicus liquc/aeiens 
Kruse, in Flugge, Dio Mikroorgamsmen, 
3 Aufl , 8, 1896, 283, Bacterium pneu- 
monieus Hquefaciens Chester, Ana Rept 
Del. Col. Agr Exp Sta , S, 1897 , 99, 
Migula, Syst. d Bakt , 2, 1900, 442. 
Bacterium pneumonieum Chester, Man 
Determ. Bact , 1901, I5S ) From the 
exudate of lung plague in cattle A 
Gram-positive coccus-like bacterium 
Baeterium brassicae Conrad {Bac- 
terium brassicac acidae Lehmann and 
Conrad, in Lehmann and Neumann, 
Bakt. Diag , 1 Aufl , 2, 1896, 232, Con- 
rad. Arch f. llyg , 29, 1897 , 82, not 
Baeterium brassicae IVehmer, Cent f 
Bakt., II Abt., 10, 1903, G28, not Bac- 
terium brassicae Migula, Syst d Bakt , 
8, 1900, 290 (Bacillus brassicac Pommer, 
Mitt, botan. Inst. Graz, /, 1886, 95), 
Baallus brassicae Migula, loe eil , 737 ) 
Prom sauerkraut. 

Bacterium breil/utsi Jssitchenko 
(Recliorches sur Ics microbes do I’Ocdan 
Cl.xcial Arctiquo (in Russian). Petro- 
grad, 1914, 152 ) Prom sea water 
•Bacfcrtam brerissimum Weiss. (Arb 


bakt Inst. Karlsruhe, 2, licit 3, 1902, 
227.) Prom vegetable infusions. 

Baeterium brunncojlatum (Dyar) Ches- 
ter (Bacillus brunncoflaius Dyar, Ann. 
N. Y. Acad. Sci., 8, 1895, 362, Chester, 
Ann Rept. Del Col. Agr. Exp. Sta , 9, 
1897, 112 ) Culture received from Kril’s 
laboratory as J/tcrococcws hrunneus 
Baelenum bullosum Migula. (Bacillus 
No 18, Pansini, Arch, f pathol Anat.u. 
Physiol., 122, 1890, 451, Migula, Syst. d 
Bakt , S, 1900, 415 ) From feces. 

Baelenum eadaierts (Sternberg) Ches- 
ter (Ba«KasefldoicrijSlernberg,Man. 
of Bact , 1893, 492, Chester, Ann. Rept. 
Del Col Agr. Exp Sta , 9, 1SD7, 120 ) 
From liver and kidneys of yellow fever 
cadavers. Anoerobe 
Baelenum eanalis Migula (Knpsel- 
Iragcndcr Kannibacillus, hlori, Ztschr 
f Ilyg , i, 1SS8, 52, Bacillus canalis cap- 
sulalus Sternberg, Man of B.ict., 1893, 
47C, Baelenum eanalis eapsulalus Ches 
ter, Ann Rept Del Col Agr Exp Sta , 
9, 1897, 130, Migula, Syst d. Bakt., 8, 
1900, 351 ) From sewage 
Boctmum eanalis panum (Sternberg) 
Chester (Bacillus conaZis pan us Stern- 
berg, Man of Bact , 1893, 47C, Chester, 
Ann. Rept De) Col Agr Exp Sta., 9, 
1897, 130) Obtained by Mon (1S8S) 
from sewage 

Baelenum corneum (Kruse) Chester. 
(Plcischfarbigcr Bacillus, Tils, Ztschr. 
f Ilyg , 9, 1800. 291, Bacillus carnicolor 
FrnnKland nnd Prnnkland, Microor- 
ganisms of Wafer, 1891, 477; Bacillus 
carneus Kruse, in Flugge, Dio Mikro- 
organismen 3 Aufl ,8, ISDO, 304, Chester, 
Vnn Rept Del Col Agr Exp Sta , 9, 
J897, 113 ) Prom water 
Baelenum carnosum Kern. (Arb. 
bakt Inst KorlsriiLe, 1, Ileft 4, 1896, 
445) Prom tlic intestines of binis. 

Baelenum carlilajineum (Olscn-Sopp) 
Buchanan and Hammer (Bacillus ear- 
tilagineus Olscn-Sopp, Cent f. Bakt , 
II Abt, 3S, 1912, 49, Buch.xnan and 
Hammer, Iowa Sta Agr Exp, Sta., 
Res Bull 22, 1915, 271 ) Prom slimy 
or ropy eour milk called false taettc 
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Bacterium cascicola JSIigula. (Qacil- 
lus Ko. Xll, Adametz, Landw. Jahrb,, 
18, ISSO, 2J5; Migula, Syet. d. BaU,, S, 
1000, 475.) i’rom cJiccsc. 

Bacterium caslcllum Ilenrici. (Arb. 
bakt. Inst. Karlsruhe, 1 , Heft 1, 1891, 
3S.) From cheese. 

Baclcrtum catenuja Dujardin. (Du- 
jardin, Hist, natiir. dca zooph., 1811; 
Bacillus catenula Trevisan, I generi o le 
specie dclle Dattcrinccc, 18S9, 18; not 
Bacillus catenula Migula, Syst, d. Bakl., 
S, 1900, 5SS.) I'roni rice paddies and 
swamps. 

Bactenum caretum Kern. {Arb. bakt. 
Inst. Karlsruhe, J, Heft 4, 1S9D, 419.) 
From liio intestines of birds. 

Bacterium caicrnae Migula. (Bacillus 
eavernac minulissimus Kruse, in I-lQggc, 
Die Mikroorganismen, 3 Aull., S, 1896, 
410; FfcjITcr und Beck, Dcutsch. mcd. 
Wociinschr., 1S92, No, 21; Migul.a, Sy^st. 
d. Bakt., 2, 1900, COO.) From human 
tuberculosis. 

Bacterium canaefertuilum (Sternberg) 
Chester. (Bacillus eaviac fortuitus 
Sternberg, M.an. of B.act., 1893, C50; 
Chester, Ann. Kept Del. Col. Agr. Exp. 
St.a., 9, 1897, 74 ) From the liver of a 
yellow /over cadaver, 

Bacterium cavtctda havanicnsis (Stern- 
berg) Clieatcr. (Bacillus cavicida hava- 
nicnsis Sternberg, Man of Bact , 1893, 
425; Chester, .\nn„ Rept. Del, Col. Agr. 
Evp. Sta., 9, 1897, 74.) From the in- 
testinc of n yellow fever cadaver. 

Bacterium centneum Migula (Ilubcr, 
Armin.Arch f. p-athoFAn-at u. Physiol, 
754, 1893, 21G; Migula, Syst d Bakt.,5, 
1900, 390; not Bacterium conccntncum, 
a typographical error, sec Migula, ibid , 
p.age V.) From a case of cystitis. 

Bacterium cerinum Ilenrici (Arb 
bakt. Inst. Karlsruhe, /, Heft 1, 1891, 
50.) From cheese. 

Bacterium chlorinum Engclmaon 
(Cot. Zcilung, 18S2, 324.) Green pig- 
ment. 

Bacterium choloQcncs (Kruse) Chester 
(Colonbacillus, Stem, Deutsche mcd. 
Wocbnschr., 1893, 613; Bacillus eholo- 


genes Kruse, in FlQgge, Die Miktoot- 
ganismen, 3 And., 1S93, 374; Chester, 
Ann. Rept. Del. Col, Agr, Exp. Bta., 9 , 
1897, 69.) From a case of purulent 
meningitis. 

Bacterium chryseum Migula. (bacil- 
lus nova species 11, Freund, loaug. 
Diss., Erlangen, 1893, 37; Migula, Syst. 
d. Bakt., S, 1900, 477.) Ciiromogenic 
bacterium from the mouth cavity. 
Bacterium ehrysogloea Zop{. (Zopf, 
in Ovcrbock, Nova Acta d, kais. Loop.- 
Carol. Akad. d. Natur/., J5, 1891, No, 7; 
Bacillus ehrysogloia (sic) Zimmerraann, 
Bakt. unsercr Trink- u. Nutzwasscr, 5, 
JS9I, 12.) From wafer. 

Bacterium citreum (Frankland and 
Frankland) .Migula. (Bacillus cilreus 
FmnkI.and and Frankland, PJiilos. Trans. 
.Ro^'al Soc. of London, 178, 1SS7, B, 272; 
Migula, Syst. d. Bakt., 5, 1900, 459.) 
From nir. 

Baefenwm coii opium Sorbinow. 
(Jour. Microbiol, Petrograd,, S, 1915, 
19.) From honey bees (Apis mellt/era) 
Bacterium colt similis (Sternberg) 
Chester, (Bacillus eoli similis Stern- 
berg, Man. of Bact., 1893, C50; Chester, 
Ann, Kept. Del. Col. Agr. Exp Sta , 9, 
1897, 132.) From a human liver. 

Bacterium colloideum Migula. (Bac- 
terium butyri colloideum Lafar, Arch. f. 
Hyg,/5, 1891, 17; Migula, Syst. d.I).ikt , 

S, 1900, 409.) From butter. 

Bacterium comes Bersfoyn. (Arb. 
bakt. Inst. Karlsruhe, 5, 1903, 93.) 
From soil. 

Bacterium compaclum (Kruse) Migula. 
(Bacillus compaclus Kruse, in FJugge, 
Dio Mifcroorganismcn, 3 Aufl , S, 1595, 
353; iVBguIa, Syst d Bakt., 5, 1900, 43S ) 
From air. 

Bacterium conccntncum Kern. (Arb 
b.akt Inst. Karlsruhe, 1, Heft 4, 1S56, 
437.) From the intestines of birds. 

Bacterium conjunclmtidis (Kruse) Mi- 
gula. (Koch, Benchte aus Aegypfen 
an den preuss. Staatsminister dcs In- 
nem; see Arb. a d. kaiserl Gesund- 
heitsamte, 5, 1887; Kartulis. Cent. f. 
Bakt 1SS7, 2S9, Bacillus aegyplius 
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Trevisan, I generi e le specie delle 
BattCnacee, 18S9, 13; Dacillua conjuncti- 
vihdis Kruse, in FlUgge, Die Mikro* 
organismen, 3 Aufl., S, 1896, 440, Bac- 
terium conjunctiitlia Chester, Ann Kept 
Del. Col. Agr. Exp. Sta , 9, 1897, 67, Mi- 
gula, Syst. d. Bakt., 2, 1900, 509, not 
Baclertum eonjunctivilidia Chester, Man. 
Doterm. Bact., 1901, 120, Bacterium 
aegyphum Chester, ibid , 121.) Asso- 
ciated with conjunctival catarrh in 
Egypt. 

Bacterium cortieale (Haenlem) Migula 
(Bacillua corliealia Haenlem, Deutsch. 
Gerberzeitung, 1894, No. 18-34, Migula, 
Sj'st. d. Bakt., 2, 1900, 449 ) Found on 
pine bark; in acid d 3 ’eing-liquor 

Bacterium crenatum Weiss (Arb 
bakt Inst. Karlsruhe, 2, Heft 3, 1902, 
221.) From fermenting malt. 

Bacterium enatalbferum GicLlhorn 
(Cent. f. Bakt., II Abt , eo, 1920, 420) 
A sulfur bacterium from soil. See 
Manual, 5th ed , 1939, SO for a descrip- 
tion of this organism. 

Bacterium cultcularta (Tils) Chester. 
(Baetilvs cultcularta Tils, Ztsehr f- 
ilyg., 9, 1890, 293, Chester, Ann Rept 
Del. Col. Agr Exp. Sta., 9, 1897, 105 ) 
From water. 

Bacterium debileBerstyn. (Arb bakt 
Inst. Karlsruhe, 5, 1903, 96 ) From soil. 

Bacterium delendae-muaeae Roubaud 
and Dcscazeaux (Compt. rend. Acad 
Sci., Pans, 177, 1923, 716 ) From fly 
larvae {Slomoxya ealetlrana and Muaca 
domcstiea). 

Bacterium deltense Honing (Cent 
f. Bakt., II Abt , 57, 1913, 377 ) From 
tobacco plants in Sumatra 

Bacterium diatrypetteum Migula 
(Boa'ffus diatrypelicua eaaet B.mmann, 
Landwirtsch. Versuclisstationen, 42f 
1893, 181;MiguIa, Syst d.Bakt ,f,1900, 
401 ) From cheese. 

Baetcrium enehetya Ehrcnbcrg 
(Elircnbcrg, Abhandl d. Akad. d 
Wissensch. zu Berlin, 1830, Cl, Daetllua 
enehclya Trevisan, I genen e Ic specie 
dollc Battcri-icco, 1SS9, IS ) From 
water. 


Bacterium endocardilidia Migula. 
(Bacillua endocarditidia capavlatua 
Weichscibaum, Beitr. z. pathol. Anat. 
u z. allgem. Pathol., 4, 1887, 197, Migula, 
Syst. d Bakt , 2, 1900, 359.) Found in 
the aorta, the left ventricle, ibc sph-cn 
and kidneys of cadavers. 

Bacterium cndome/ritidis (Ifruse) 
Chester. (Bacillus endometritidia 
Kruse, in Fltigge, Die Mikroorganlsmen, 
3 Aufl , 2, 1896, 432; Chester, Ann. Rept. 
Del. Col. Agr. Exp. Sta , 9, 1897, 88.) 
Prom a liver abscess. 

Bacterium endomelrttia eania Meyer. 
(Meyer, quoted from Pribram, Klassl- 
fikatiOD der Schizomycctcn, I.cipzig 
uiid Wien, 1933, 77; Ploeamobaelenum 
endomitritia Pribram, idem ) From a 
case of endometritis in a dog 

Bacimum enlerocohlicum BcMeifstcin 
and Coleman. (A motile, Gram-nega- 
tive bacillus, Schleifstein and Colem.an, 
N. Y. State Jour. Med , S9, 1939, 1749; 
Ann Rept Div. Lab. and Res , N. Y. 
State Dept, lleallh for 1943, 56 ) From 
lesions about the face, from an ulcer in 
the intestine and from the intestinal 
contents. Resembles Boeillus Rynim* 
and Paatcurella pteudolubercvloaia. 

Bacterium erythromyxa (Zopf) Migula. 
(flteroeoceua (Staphyloeoeeua) erylhro- 
myxa Zopf, Bcr. d dcutschcn bot. 
Gcscllsch , 1891, 22; Rhodococcua ery- 
thromyxa Zopf, loc. cit , Migula, Si's! 
d. Bakt , 2, 1900, 4S7, Bacillua erylAro- 
myxo Matzusebita, Bakt. Diag , 1902, 
389 ) Frequently listed as a ^ficro- 
coceua 

fioctenum exanthemalicum ( 1 x 11180 ) 
Clicatcr (Dacillc, Babes and Oprcscu, 
Ann Inst. Fast , S, 1891, 273, Bacillua 
exanthematieua Kruse, in FlQggc, Die 
Mikroorganlsmen, 3 Aufl., 2, 1896, 426; 
CJicstcr, Ann. Rept Del Col. Agr. Exp. 
Sta ,9, 1897,87 } From a case of hemor- 
rhagic Bcptiecmia, 

Bacterium Jauaaeki Issitchenko. (Re- 
cherches sur lea microbes de I’Ocdin 
Glacial Arctique (In Russian). Petro- 
grod, 1914, 157 ) From sea water. 

Bacterium ftrophHum (sic) Migula 
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{Die fcrrophilcn Buktericn, Mnrpmnnn, 
Cent. f. BaU., 11 Abt., 4 , 1898, 21; 
Al/gula, Syst. (?. liakt., S, 1900, 455 and 
1058.) Ifiolatecl durin;; studie.*? «n hlark 
discoloration of clicpsc. 

tiadcrium finilimmn CJiesfor {Jla- 
cillns finitmus ruhcr Dyar, Ann. A’. Y. 
Acad. Sci., 8 , 1895, 301 j Daclerium fitiili' 
mtis riibcr CJicfifcr, Ann. Uopt. Del. Col. 
Apr. J;.xp, Stn., 9, 1597, 116; Chetstcr, 
Man. Ddcrm. Bact., 1901, 177.) Brom 
air. 

liaKterium fiavtum W'ilhoUny. (Atb. 
b.akt Inst. Knrlsndie, S, 1903, 15.) 
From mc.at c.\trart 

Badcrium /aiocanaceuni (f-'isenberj;) 
Cbcstcr. (Sr)ine/c)ccll>or JlaelJlu?, 
Adumct* and Wichnmnti, Die Bakfrrion 
dor Trink- und Nul 2 nfl.*ser, Mitt. Oest. 
Vcf 5 Hcbwtal. f. iiraucrci o. Mitlz., 
Wien, Heft 1 , ISSS, '19; Bacillus /fnro* 
coriaccus EisenbcrR, Bakt. DiaR., 3 
AuH., 1631, 141; Clioelcr, Ann Rcp(. 
Del. Col. ARr. K\p Sta., 9, 1897, JI2 ) 
From water 

ffadcriuiti Jlavo/usciun MIruI.i (Xo. 
Q, I/imbke, .\rcl». f Uyg,, SO, 1890. 30J; 
Jligula, Sysi d IJakt , f, 1900, 179.) 
From moat. 

Baderiiim flavim J5H.atcJjenko, (Ile- 
chcrchcs sur Jos inicroliOB de I’Oc^an 
Glacial Arctiqiie (in Uu&siau) 1‘ctro- 
grad, 19U, 151 ) From eca natet. 

Bacterium foliicola (MieJie) de Jongli 
IBactllua JoUicola Mielie, see Jabrb vuss* 
Bot., SS, 1014, 1, tbtd , 58, 1919, 29; de 
Jongii, On tlic Symbiosis of ArdisJO 
CTispo Thesis, Fniv bculen, 1938, 33 ) 

A hacterini symWont isoIafc<J from 
germinating seeds and cmbrj’oa 

0Qctcrt«tK freundii Migiil.*!. (B.iciJlus 
nova species I, Freund, Tnatig. Diss., 
Erlangen, 1893, 31; Migula, Syst. d 
BaU., S, 1000, 472 ) From the mouUi 
cavity. 

liaderiurn junrjoxdcs (Tschistowitscli) 
Migula. {Bacillxis fungoides Tscbisto- 
witschjBerl him. tVochnschr ,1892,513; 
Migula, Syst. d. Bakt , $, 1900. 391.) 
From pus. 

Factemim fuscum (Flugge) Migulft. 


(Bacillv, Jmcub Flaesn, D/e Mikro- 
orgneismen, 2 Aufl., ISSO, 200; Migulj, 
S.*t. <1, ISalt., s, 1900, 403.1 From 
M:ater. 

llncterif/wj ffamma (Dyar) Chester. 
{Bacillus gamma Dyar, Ann. N. Y. Acad. 
Se/., 8, ISOu, 307; Chester, Ann. Kept. 
IXd. Col. Agr. Exji. Sta.. 9, IS97, 106) 
From air. 

Bacterium tjaumari Yejdovsky. 
(Cent. f. Bakt., II Abt,, }1, IDO), 484) 
From sections of a fresh water crustacean 
{Oammarus tschokkei). Cells exhibit 
nuclei, showing mitosis. 

liaderiurn gclcehiae Xo, 1 and Xo. 2, 
Sfctalnikov and Motalnikov. (Compt. 
rend. Ac.ad, Agr., Vrance, 18, 1S)32, 20).) 
I’fom dead and dying larvae of a moth 
(Getcehia gossypietta). 

Baclerium gclcehiae Ko. 5, MstaJnl* 
kov and Mcng. (Compt. rend. Soc. 
Biol , I’.iris, 118, 1933, 170.) From dead 
I«r«ic of a moth {Gclcchia gossypitlh). 

liaderiurn gernmiforme iMigula. 
axjmbke. Arch. t. llyg.. £8, 1897, 313; 
Migula, Syst. d. Bakt., f, 1900, 391.) 
From intestinal coments, 

Bodertum gibbosum Weiss. (Arb, 
bakt. Inst. Knr/sruhe, S, llett 3, 1002, 
230.) From fermenting beets and malt 
Baclcriuni gingtrae pyogenes Miller. 
(Mi'lfcr, Die Mikroorganismen derMund- 
hoWc, Ixipzig, ISSS, 217; Bflcilfus pinfft- 
tac pyogenes Sternberg, Manual of Bact , 


Fldgge, Die Alifcroorgamsracn, a auu.,-, 
1896, 427, MiguU, Syst. d Bakt., S, 1900, 
393 ) Isolated in an epidemic of scurvy 
in Jassy. 

Bacterium gliscrogenwn Malerba and 
S.anna-Salaris (Malerba and S-mna- 
Salans, Eavori eseguiti nellTstituto 
fisiol.di Napoli, 2, 18S8, 13and95.Bflcd- 
lus ghacTOgems Trevisan, I gencii e ie 
specie dellD Battcriacee, 18S9, W) 
Ftont urine , . , /o„ 

Bacterium gonnermanm Miguta. (zm- 
dllas iuherigenue 8 Gonnermann, Land- 



FAMILY BXCTERIACEAE 


G79 


wirfsch. Jahrb , 23 , 1894, 657; Migula, 
Syst. (1 llakt., 2 , 1900, 418 ) From root 
nodules of lupine. 

Baclenum j;raci/esccns Weiss (Arb 
bakt. Inst. Karlsruhe, 2 , Heft 3, 1902, 
259.) From fermenting asparagus and 
malt. 

Baetenum gracilUmiim Weiss (,\rb 
bakt. Inst. Karlsruhe, 2, Heft 3, 1902, 
235.) From bean and nsp.iragU3 in- 
fusions. 

Bacterium granvlalum llcnrici {llen- 
rici, Arb. bakt Inst Karlsruhe, f, Ilcft 
I, 1894, 33; not Baetenum granulaium 
Chester, Man. Dclcrm Bact , 1901, 189 ) 
From cheese. 

Bacterium granuloaum Weiss (Weiss, 
.\rb.bakt.Inst.Karlsruhc,5, Hefts, 1902, 
212; not Bacterium granuloaum Ixhmann 
and Xcumann, Bakt Diag , 5 Aufl , S, 
1012,306) From \cgetablc infusions 

Bacterium gnjllotalpae Mctalnikov and 
Meng. (Compt rend Acad Sci , Fans, 
201, 1035, 3G7.) From diseased l.irvae 
of the cricket {Gryllotalpa gryllotalpa) 

Bacterium gummoium Kitscrt (Rit 
sort, Bor. d. pharmaz Gcsell , /, l^Ol, 
3S0; ahst In Cent f Bakt , II. IS02, 
730; BaeiUua gummoaua Migula, Svsl 
d. Bakt,, 2, 1900, S73 ) A mixture of a 
spore-forming rod and a Btrcptoeoecus 
8>ce Baetllua gummoaua Happ and l/icr«- 
eoecua gummoaua Ilnpp. 

Bacirrtum halana (Zimmrrnianii) .Mi 
gula. IBaciUua halana Zimmermann, 
Die Biktericn unserer Tnnk- it N'uti- 
was«cr, Chemnitz, 2, 1891, &l, Migula, 
Si St. d Bakt, 2, 1900, 129 ) From 
«ater. 

Baelcrium hcticliaiecua Slcinli.HK. 
(Jour. B.ict , 42, 1911, 7C2 anil 773 ) 
From the nalking stick {Ihnphrromfra 
frmornta) 

Bacirrtum hcrhtcola a aurcum Cei- 
lingiT (Mitteil a d Gcbietr d 
I.elien«niitlclunten‘uchungen ii H>g , 
12, 1921, 2f.2 ) From corn meal Tins 
is n sariety of Baetllua hrrhicola Burri 
and DOcgeli. 

Barterium /rrhifitla rubrur-i DOcgeli. 
(DOcrli, CVni. f Bakt , 11 \bl , 12, 


1901, COS, Baelcrtum hcrbtcola 0 rubrum 
I,elimantx and Xcumann, Bakt. Diag , 4 
Aufl , 2, 1907, 356 ) From germinating 
plants, roots and barley seeds 
Bacterium hciaearbotorum StOrmer 
(Jahreslicr d Vcrcinigg f nngeiv 
Botanik, 5, 1907, 110 ) From sod 
Utilizes lienzenc and certain lienzenc 
derivatires 

Baetenum litdium Goobin (Itussiin 
Health Resort Service, 5, 1923, 3 ) At- 
tacks ethane and other hjdrocarbons. 

Bacterium htrudtntcolicum l>'hmeu- 
sick (Cent f Bakt , I .kbt , Orig , /47| 
1911, 317, sec Biol Absl , 18, 1911, Xo. 
C7CI ) Symbiotic m the intestines of 
llirttdo officinalta and //. mcdteinalta 
Baetenum hoshtgakt vnr. glueurontcum 
II and III Tttkahnshi and Asai. (Cent 
f B.akt , II Abt , 87. 19,T1, 393 and 405 ) 
From dried persimmons (hoshig.ski) 
Baetenum tnfeeundum Chester (/fo- 
eillua filt/ormta haranienata Sternlicrg, 
.M.sn of Bact , 1893, C30, y/fle/criuwi /i/i* 
/ormia kaiameiiaia Ciicster, .\nn Kept. 
Del Col .Vgr Fxp Sta , 0, 1S97, 120, 
Chester, M.sn Delerm Bact , 1901, l^i ) 

1 rom the In-crof a jelhm fe\ercad.a>Tr 
\nncrobic 

Baelertum tnoeuum Chester (Wildc, 
Wien khn Worhn«chr, 1892, No 1-2; 
Baetllua laetta inoeuua Kru^e, m I Iftgge, 
Die MikrooiTtniusmen, 3 .\iin , 2, 1896, 
352, Baeterxuni Inetia iripeuua Chester, 
\im Ri'pi Del Col Vgr lixp S(.s , 0, 
D97, 82, ('hester. Mm Delerm Bset , 
1901, I.3S) Tnun milk 
Bacterium tntnnaeelum Stemhms 
ijour llset , 4?. l'*n. "Cl and 771 ) 
From an umdenlin<d le.if licelle. 

Baclcrt nw t tige n ii "i Bm ni cs rt ne r 
(Ileul»clie Mon.stsrhr f Zshnheilk., 27, 
701, llaetrrtum gngenum lUilinc'irtner, 
Frgeh d gps im Zslinhedk ,7,1911,752 
and 779, It logtnun Kligler, Jour, .\11ied 
Dint. Soe . to, 1915, 152) From the 

n.oiith. Itegsriled ns iilentieal uilh 
Jiuhteoeeua taginalua -Miller by Kligler 
(f.HT. cit.f. 

Ilarteriuri Irraiomalaeiae .Miguli. 
(/foeif/as arplieua IrratnmalaHar Hals**, 
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Balctcriol. Untersuch. d. eept. Prozesse 
d. Kindesalters, Leipzig, 18S9; Migula, 
Syst. d. Bakt., S, 1900, 363.) From an 
jn/ecfed cornea. 

Baclertum XnipotdlcM lasatchenJco. 
(Recherchcfl sur les microbes de POc^an 
GJacial Arctique (in Russian). Petro- 
grad, 1914, 150.) From eea water. A 
phosphorescent bacterium found to be 
pathogenic for the mealworm {Tentbrio 
moli(or) by Pfeiffer and Stammer 
(Ztschr. f. Morph, u. Okol. d. Tiere, £0, 
im, 157). 

Baclerium kralii (Dyar) Chester, 
(Bacillus kralii Dyar, Ann. N. Y. Acad. 
Sci„ 5, 1895, 376; Cheater, Ann. Kept. 
DeJ. Co). Agr. Exp. Sta., S, 1S97, 93; not 
Bacleriton kralii Chester, Sian. Deterra. 
Bact., 1901, 166 ) Received as Bacillus 
bulyricus from KrhPa laboratory by 
Dyar. The 1900 KrM Catalogue lists 
cultures of BactUus butyrtcus Botkin and 
BactUui bulyricus Hueppe. As Dyar 
found that the characters of iiis culture 
differed from those of Bacillus bulyricus 
Uuoppo, Dinar’s culture was prohaWy 
Bacillus bulyricus Botkin. 

Bacterium kralti Chester. (.Bacillus 
fusevs lique/acicns Dyar, Ann. N. Y. 
Acad. Scj , 8, 1895, 375; Bactenum/usewz 
liquefaciens Chester, Ann. Rept. Del 
Col.Agr Exp Sta., 5,1897, 103, Chester, . 
Man. Deterra. Bact., 1901, 166.) Re- 
ceived as Bacillus fvseus horn KrUVs 
laboratory by Dyar nho also found it m 
air. The 1920 Krhl catalogue lists Bacil- 
lus fuscus Flugge S5'n. Baclerium brun- 
neum Schrotter (sic), braunrolber Ba- 
cillus JvJasehek 

Bacterium laent Migula. (BociIIms 
riscasus Ao. I, van Laer, Extrait des 
m^moircs couronnds et autres mdraoircs, 
Acad. Royale de Belgique, 1SS9, 36; see 
Kramer, BakteHoI. in ihren Beziehungen 
zur Landnirtsch , S, 1892, 119; Bacillus 
viscosus cerevi&iae Kruse, in Flugge, Die 
Mikroorganismen, 3 Aufl,, &, 1S96, 359; 
Bacterium ttscosus ceretisioe Chester, 
Ann. Rept. Del Col. Agr. Exp. Sta., 5, 
1897, 78; Migula, Syst. d. Bakt., 5, 1900, 
402; Baclerium viscosum Chester, Man. 


Deterni. Bact., 1901, 128.) From beer, 
yeast, air, bread. Causes a slimy fer’ 
mentation. 

Bacterium laevolacHcum Migula. (Ba- 
cillus acidi lacvolactici Schardinger, 
Monatsh. f. Cbemie, 11 , 1890, 544; Mi- 
gula, Syst. d. Bakt., 8, 1900, 406; Bac- 
terium acidi laevolaclici Lehmann and 
Neumann, Bakt. Diag., 4 Aufl., 8, 1907, 
178.) From milk. 

Baclerium laminariae Billet. (Compt. 
rend. Acad. Sci., Paris, i06, 1SS8, 293; 
Billelia laminariae Trevisan, I generi c 
le specie delle Batteriacoe, 1889, 11; 
Kurlhia laminariae De Toni and Trevi- 
flan, in Saccardo, Sylloge Fungorum, B, 
18S9, 031.) From rotting ses weed. 
The type species of the genus Billelia 
Trevisan. 

Bacterium lanykalense Honing. 
(Cent. f. Bakt., II Abt., 57, 1913, SSI ) 
From tobacco plants fo Sumatra. 

Bacterium largum (v. Klocki) Migula. 
(Baeillvs largus v. Jvlecki, Ann, Inst 
Past., 9, JS9S, 728; Migula, Syst. d 
Bakt ,8, 1900, 4iB.) Trom theintestines 
of dogs. 

Baclerium lepierrei Chester. (Bacillc 
fluorescent pathog6ne, Lepverrc, Ana. 
Inst. Past., 9, IS95, 6J3; Chester. Man. 
Determ. Bact., 1001, 182.) From cistern 
water. 

Baclerium lelhalis (Babes) Chester. 
(Prolevs lelhalis Babes, Progr^s Medical 
mpcft Ann Pnnf, Dci. 


1901,249.) From lung gangrene in man. 

Bacterium lewcocmioe Migula. (Lucet, 
fahreaher. Q. Fortschr. in d. Lehrc v. d. 
path, Mikroors,, 7, ISOl, 319; Baetths 
leucaemiae cants Kruse, in Hdgge, Die 
Mikroorganismen, 3 Aufl., S, 1896, 2S5, 
Bacten’am leucaemiae cams Chester, 
(Vnn. Rept. Del. Col. Agr. Exp Sta.. 5. 
1897, 119; Migula, Syst, d. Bakt., 5, lOOO, 
142 Bacillus leucaemiae Chester, Man. 
Oeterm. Bact., 1901. 264.) From a dog 

vitb leukemia. 

Bacterium tmbalum Miguha. (Bcc- 
■crtuia Umhatum acidi lactici Afarpmaim, 
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Erganzungsheftc d. Centralb. f. allg. 
Gesundheitspflegc, S, 122; Bacillus lira- 
balus actdt lactict Sternberg, Man. of 
Bact., 1S93, 645; Migula, Syat. d. Bakt., 
1900, 407.) From fresh milk 
Bacierium lincola (MuiIer) Cohn 
(1 ibrio lincola Moller, Vermium His- 
ton’a, 1773, 39; Cohn, Bcitr z Biol d 
Pflanz., 1, Heft 2, 1872, 170, Bacillus 
lincola Trevisan, I gcneri e Ic specie delle 
Battcriacee, 18S9, 18 ) From stagnant 
water, infusions, etc. 

Bacterium Uni Jligula. (Winograd- 
sky, Compt. rend, Acad. Sci , Paris, tSl, 
1593, 742; Migula, Syst. d. Bakt , 1900, 

513 ) From retting hemp 
Bacterium Unkoi Issatchenko (Uc- 
cherchca sur lea microbes do I’Ocdan 
Glacial Arctiquo (in Russian) Pctro- 
grad, 1914, 154 ) From sea water. 

Bacterium Uquefaeiens commums 
(Sternberg) Chester. (Bacillus lique- 
/aeiens ccmmunts etemberg, Man of 
Bact., 1893, 080, Cheater, Ann Rept 
Bel. Col. Agr. Exp. Sta , $, 1897, 91, 
Bacillus communis Migula, Syat d 
Bakt., £,1900, 725 inot Bacillus communis 
Jackson, Jour. Inf. Dis , 8, 1911, 241 ) 
From the feces of yellow fever patients 
Boctcrjuffilimreum Warming. (Warm- 
ing, Danmarks Kyster levendc Bak- 
tcrier, 1875, 39S, Bacillus liloreus Trcvi- 
san, I genori c le specie delle Battenacce, 
I8S9, 18.) From Sea water 
Bacterium loculosum Migula. (Facli- 
crbacillus, Clauss, Inaug. Diss., Wurz- 
burg, 1889,27; Migula, Syst d Bakt 
1900, 408 ) From milk 
Bacterium luceti Migula (bucet, 
Ann. Inst. Past., 5, 1SS9, 401, Bacillus 
cunicuUcida tkermophilus Kruse, in 
Pl9gge, Dio Mikroorganismen, 3 Aufl , 

£, 1896, 418, Migula, Syst. d Bakt , 5, 
1900, 507, Bacterium eunieuUcida thermo- 
philus Cliesfer. Ann. Kept. Del Col 
Agr. Exp Sta , 9, IS97, 83; Baelertum 
cunieuhctda Cheater, M.an. Detenu 
Bact., 1901, 140 ) Associated with an 
epizootic in rabbits and guinea pigs 
Bacterium hiding* KarlinsU. (Ilyg 
Bundscliau, 5, ISOo, 685.) From the 


water of the hot springs at Ilidze in 
Bosnia, 

Bacterium lutecium Henrici. (Ilcarici, 
Arb. bakt. Inst. Karlsruhe, 7, Heft 1, 
1894, 51, Migula, Syst. d Bakt , £, 190o] 
455 ) From cheese 
Baeterium lulesccns Migula. (Der 
gelbc Bacillus, Lustig, Diag d Bakt. d 
Wassers, 1893, 78, Migula, Syst d Bakt , 
S, 1900, 476 ) From water 
Bacterium luleum Adametz. (List, 
Jn.aug Diss , Leipzig, 1SS5, 53, Adametz, 
Bakt -Vutz- u. Trinkwasser, Mittcil. d. 
osterr Vcrsuchsstation fur Bmuerei und 
Malzerei in Wien, 18S8, 48.) From the 
stonuch contents of sheep and from 
water 

Baelertum margarineum Migula. 
(Margannbacillus a, JoIIes .and Winkler, 
Ztschr f Hyg., SO, 1S05, 102, Migula, 
Syst d. Bakt , S, 1000, 410.) From 
margarine. 

Bacterium martnum Issatchenko. 
(Rcchcrehes sur les microbes de I’Ociian 
Glacial Arctique (in Russian), Potro. 
grad, 1914, 238 ) From sea water 
Bacterium may/dis Maiocchi (Mai. 
occhi, Bolict d Accad medic d Roma, 
October, 1881, Bacillus maydisTrevHan, 

I genen e le specie dellc Batteriacee', 
1889, 17 ) From corn (maize) infusions 
Bacterium medanense Honing (Cent 
f Baht , 11 Abt . S7, 1913, 382) From 
the peanut plant (Araehis kypogaea). 

Baelertum metolonlhac liguefaciens 
Paillot (Compt rend Soc Biol., Paris, 
S8, 1916, 1102 ) From the cookchafer 
(Afelolonlba melolenMa) .\ccording to ‘ 
the author’s system of nomenclature, 
this 13 presumably a synonym of Baallus 
mcMontkac liquefactens a 
Bacterium mcntngiltdis (Xeunuinn and 
SchafTcr) Chester (Bacillus meningi- 
tidis purulentac Neumann and Schaeffer, 
Arch f puh Anat , t09, ISS7, 477; 
Oicstcr, Ann Rept Del Col Agr. Exp 
Sta , 9, 1897, 71, Bacillus neumanni Mi- 
gula, Syat d Bakt , t, 1900, 751; not 
Bacillus neumanni llcrter, in Just, 
IJotan Jahreslx'r , 2 Abt., 55, Ifcft 4, 
1915, 743, Bacillus tneningiliJis Chester, 
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Afan. Determ. Bact., 1901, 213.) From 
pu3 from an individual who died of puni- 
lent meningitis. 

Baclcrium merisviopcdiotdes Zopt. 
(2opf, Die Spaltpilze, 1 Aufl., 1883, 56; 
Bacillus syncliyseus Trovisan, I gencri e 
le specie dellc Batteriacec, 1889, 18; 
Bacterium synchyseus DeToni and Trevi- 
san, in Saccardo, Sylloge Fungorum, 8, 
18S9, 1022.) Front canal water. 

Bacterium microsporum Trevisan. 
(Trevisan, Rendic. d Instit. Lombardo, 
Ser. 2, IS, 1879^ Bacillus microtis Trevi- 
san, I generi e Ic specie dcJle Batteriacce, 
ISS9, IS; Bacterium mterotis DeToni and 
Trevisan, in Saccardo, Sylloge Fungo- 
rum, 8, 1889, 1025.) From water and 
putrefying infusions. 

Bacterium minvtvm (Ziramormann) 
liligula. (Bacillus minutus Zimmer- 
mann, Die Baktcrien unscrer Trink- und 
Nutzwasser, Chemnitz, S, 1894, 66; Mi* 
gula, Syst. d. Bakt., S, 1900, 423.) From 
water. 

Bacterium tnonachae von Tubeuf. (v. 
Tubcuf, Forstlich • naturwissensch. 
Ztschr., I, 1892, 34; Bacillus nonachoe 
Migulo, Syst. d. Bakt., 2, 1900, 742.) 
From the larvae of a moth (Lymaniria 
inonacha). 

Bacterium mullipedicuUm (Flugge) 
Chester. (Bacillus multipcdiculus 
Fluggo, Die Mikroorganismen, 2 Aufl , 
18S6, 323; Chester, Ann. Kept. Del Col. 
Agr. Evp. Sta , 9, 1897, IQ4 ) Isolated 
frequently as a contamination on potato 
media. 

bacterium muripesiifer (Kruse) Ches- 
ter. (Bacillus der Mauseseuche, leaser. 
Cent. f. BaU , II, 1S92, 184; Bacillus 
munpestijer Kruse, in FlUgge, Die 
Mikroorganismen, 3 Aufl., S, 1896, 432; 
Chester, Ann. Bept Del. Col Agr Exp 
Sta , 9, 1897, 87.) From the spleen of a 
field mouse. Associated with a plague 
of field mice. 

Bacteri-um nacreaceum (Zimmermann) 
Migula. (Perlmutterglanzonder Bacil- 
lus, Keck, Inaug Diss., Dorpat, 1S90, 
40; Eberbacb, Inaug. Diss , Dorpat, 
1890; Bacillus nacreaceus Zimmenaatin, 


Die Bakterien unserer Trink* und Nutz- 
wasser, Chemnitz, $, lS9i, 34; Migola, 
Syat. d. Bakt., 2, 1900, 426.) From 
irater. 


Bacterium naphlhalinicus Tausson 
(Pfanta, 4, 1927, 214 ) From oil-soaked 
soils at Baku, Russia. Oxidizes naph- 
thalene. 


Bacterium nicolaieri MjguJa. (Kap- 
selbacillus, Nicolaier, Cent. f. Bakt , 
J6, IS94, 601; Migula, Syst. d. Bakt ., !, 
1900, 354.) Associated with purulent 
nephritis. 

Bacterium nicolianvm Bucherer. 
(Cent. f. Bakt., II Abt., 105, 1942-43, 
440.) From fermenting tobacco leaves. 

Bacterium nicotinobacter Bucherer. 


(Cent. f. Bakt., 11 Abt., JOS, 1942, 170) 
From a mixture of soil, manure and rot- 
t/ngmaterials. Gram-variaWe, 

Bacterium nicoiinophagum Bucherer. 
(Cent. f. Bakt., II Abt., 105, 1942, 167.) 
From ft mixture of soil, manure, and rot- 
ting materials. Also from fermenting 
tobacco leaves 446). 

Bacterium nilens Kern. (Arb. bakt. 
Inst. Karlsruhe, 1, Heft 4, 1896, 459) 
From the intestines of birds. 

Bacterium nomae (SchimmeJbusch) Mi- 
gula. (Bacillus nomae Schimmclbusch, 
Deutsch. med. iFochnschr., 15S9, Ko. 26; 
Migula, Syst. d. Bakt,, 2, 1000, 384.) 
Found in necrotic tissues. 

Bacterium ablongum (Boutroux) Be- 
Toni and Trevisan. (Micrococcui 06- 
fonyus Boutroux, Annalcs de I'Ccole 
normale supSrieure, S6r 2, S, ISSl, 67, 
Bacillus oblongus Trevisan, I generi e le 
specie delle Batteriacce, 1889, 16; DeToni 
and Trevisan, in Saccardo, Sylloge 
Fuagorum, 8, 1889, 1021; Raclenum 
glucontcum Miquel and CamhicT, Traill 
de Bact , 1902, COS; not Bacleriwn gh- 
conicum Ifcrmann, Biochem. Zeit , 122, 
1928, 198) From vinegar. May be an 


etobactcr. 

Bacterium ogalae Migula. (Ogatii, 
•nt f. Bakt., 9, 1891, 442; Migula , Syat 
Bakt., 5,1900,389) Fromdu^. 
BaeUrtum orchtlicum (Kruse) Cliester. 
acillus zur Rotzdiagnose, Kutschcr, 
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Ztschr. f. Hyg., St, 1S9S, 156; BaeiUua 
OTchiUcvs Kruse, in Fluggc, Die Afikro- 
organismen, 3 Aufl., S, 1S9G, 455, Chester, 
Ann. Ilept. Del. Col. Agr. D\p Sta , 9, 
1897, 99 ) From nasal secretions of a 
glan'dered horse. 

Bacterium osteophilum Billet (Con- 
tribution i I’dtudc (le la morphologic et 
du diSveloppcment des Bactdnaciles, 
Bull, Sei de la France et de la Belgique, 
Fans, 21, 1890, 149 ) From macerated 
human bones. 

Bacterium ovale hligula (Bacillus 
Ko. 17, Pansini, Arch f. patliol Anat 
u Physiol , 122, 1890, 451 . Migula, Syst 
d. Bakt., 2, 1900, 453; not Baefertwm 
dale Chester, Man Determ Bad, 1901, 
171 {BociUue orahs Wright, Mem N'at 
Acad. Sci., 7, 1895,435).) Fromfcces 

Bacterium otatum Migula {Bacillus 
oiaius minulissimus Unna-Tommasoli, 
Monatsh f. prakt Dermatol , 9, 18S9, 
69; Migula, Syst d Bakt . f, J900, 417, 
Baelerium oiatus mtnulisstmus Chester, 
Ann Kept. Del Col Agr Etp Sta , 9, 
1S97, 139, not Baelerium oivilum Chester, 
Man. Determ. Bact , 1901, 177 (Baallus 
ruber ovatus Bruymng, Arch n«5erl Sci 
exact, et nat , S4r. 11, 1898, 297) ) From 
human akin with seborrheic eczema 

Bacterium pollens Ilenrici (Arb 
bakt. Inst. Karlsruhe,!, Heft I, I894,3C ) 
From cheese 

Bacterium pallescens Hennci (Arb 
bakt. Inst. Ifarlsrube, 2, Heft 1,1894,35 ) 
From clieesc 

Bacterium pallidum Hennci (Arb 
bakt. Inst Karlsruhe, 1, Ileft 1, 1894, 
31, llhina pallida Pribram, Klassifika- 
tion dcr Schizomyceten, I^ipzip und 
Wien, 1933, 70 ) From cheese 

Bacterium palUdior Chester. {Bacil- 
lus fuscus palltdtoT Dyar, Ann N Y 
Acad. Sci , 8 , 1895, ZGl; Bacterium fuseus 
pallidior Chester, Ann Kept Del Col 
Agr Exp Sta , 9, 1897, 111; Cliestcr, 
Man Deferm Bact., 1901, 171 ) Cul- 
ture received by Dyar from KrhI’s 
laboratory labeled Baallus lalertceus. 
Dyar renames this because the culture 
docs not agree with Bacillus lalertceus 


Eisenberg Ilonever, the 1900 Kril 
catalogue indicates that this was Bacil- 
lus lalertceus Adametz and Wichmann 
syn ziegelrother Bacillus, Adametz, 
Bacterium laelericeum Lehmann and 
Neumann 

Bacterium paptllare issatchenko. 
(Recherchos sur les microbes dc I’Ocdan 
Glacial Arctique (in Russian). Petro- 
grad, 1914, 149 ) From sea water. 

Baclenu/n paradoxus (Kruse) Chester. 
(Typhus ahnlichcr Bacillus, Kruse and 
Pasquale, Ztschr f Hyg , 16, 1894, 19; 
Bacillus paradoxus Kruec , in Flugge, Die 
Mikroorgamsmcn, 3 Aufl , 2, 1896, 373; 
Chester, Ann Kept Del Col Agr. Exp. 
Sta , 9, 1897, 71 ) From the liver in a 
case of dysentery. 

Bacterium paravtseosum Buchanan and 
Hammer (Iowa Sta Coll Agr. Exp 
Sta . Res Bull 22, 1915, 266 ) Stated 
to be similar to Bacterium ttscosum of 
various authors 

Baelerium patelltformc Honing. 
(Cent f Bakt , 11 Abt , 37, 1913, 378 ) 
Prom tobacco plants in Sumatra 

BaeicTium pateriforme Migula. {Ba- 
cillus albicans poirn/ormis Unna-Tom- 
masoli, Monatsh prnkt Dermatol , 9, 
I8S9, 58; Migula, Syst d Bakt , £, 1900, 
415 ) Found on human skin with 
seborrheic eczema. 

Bacterium petersii Migula. (Bac- 
terium C, Peters, Bot.'in. Zcitung, 47 , 
1889, Baallus acetieus petersn Kruse, in 
Flugge, Die Mikroorgamsmcn, 3 Aufl , 
S, 1896, 355, Bocfcrium acetieus pelersii 
Chester, Ann. Kept. Del Col. Agr Exp 
Sta , 9, 1897, 77, Migula, Syst. d Bakt., 
2, 1900, 397, Bacterium aceticum Chester, 
JIan Dcterm Bact , 1901, 127, not Bac- 
Urtum aetticum Baginsky, Ztschr. f. 
phys Chem , IS, 18SS, 437 ) From fer- 
menting dough 

Bacterium photometneum Engelmann. 
(Engelmann, Jour Roy. Microscop Soc., 
18S2, 656 and 1SS3, 256; Bacillus photo- 
meincus Trevisan, I genori e le specie 
dclle Bitteriaceo, 1SS9, 18.) Sapro- 
phytic. 

Bacterium pUiiliformans (Mdller-Thur- 
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ssc; ya-Ji'imssjt 

^\rM':T-Tc-2T%xi, Jal.-tUr. ^ . VrniU- 
*tstjcr ra Vi'£d^zs7nJ 1’72/ZfSp I£5S, S3; 
Jljgals, =7*1. d. Bifct., f, ]:<», 513.) 
Trvra & diy-s*-" '/f rtd wiic, 

JJ'Kiiriuri piluiUitvri lligtila. (Bc- 
jntiiit/tti Eeriiaer 

Win. V»'oc?.a."}.r., 1557, 631; Bceterivn 
j/iltii{rjti Cr.»^tpr, A.nn. Kept. I>cl. 
Col. Ast. Erp- Sta., 9, 1697, S6; Migula, 
iryni, fi. liakt., S, IW3, 403; BaeUriun 
l<Kiit Ci.fsgifr, Xian. Dctenn. Bact., 
1901, 14S; not Bae/friun laclit BaginalY, 
7.ifc\iT. I. phyg. Clicm., li, ISSS, 437.) 
From milk. 

Bacterium yilyocampae Dufrenoy- 
(Conjpt. rr-nd. Boc. Biol., Paris, 71, 1919, 
2%8.) From di»cas<?d caterpillars of Ibe 
proccfaionary rnoth (Cnethocampa pityo^ 
eampa) 

Bacterium pleuropncumaniae Migula. 
(Diplococcus der Brustseuche der 
Pfrrdo, SeliUiz, Arch. f. paihol. 

J’hyjjiol., t07, 374;MiguIa, Syst.d. Bakt., 
S, IDOO, 3\H ) Frequently isolated from 
hows with pneumonia. 

Baciertum pUcatum (2immermann) 
Chester (Bactllug pUcalue Zitraaer- 
inaun, Via iJohterien unsorer Trink- und 
Nntzw'fiflscr, Chcnmltz, /, JS'A?, .'>4,-C1;es- 
tcr, Ann. Jlept. Del. Col. Agr. Exp. StA., 
D, 1897, 108; Bacienum plicaticum Mi* 
KuJa, Byet. d. Bakt., f, 1900, v and 453). 
IVom w'flter. 

Bacterium pneumopecunum Ciiestcr. 
(Bacillufl of sporadic pneumonia of 
cattle, Smith, U. 8, Dept Agr. Bur. 
Animal Husbandry, 1895, 136; Chester, 
Xian. Detcrm. Bact ,1901,137.) Similar 
to rasleurella autlla. 

Bacterium pneumoacpticum (Babes) 
Migula, (_Bacillu8 pneumoseplteug 
Baljcs, Progris m<fd. roumain, ff, 18S9; 
not Bacillus pncumoscpticus Kruse, In 
FJQgge, Die Mikroorganismen, 3 Aoll., 

S, 1S90, 40Sj Migula, Syat. d. Bakt., f, 
1900 377.) From a case of septic pneu- 
monia. 

acterium polpmorphum (FrflnWawl 
’rankland) Migula. (Bacillus poly 
U8 Frankland and IVnnKiftDil, 


PtHos. Trans. Royal Soc. 

ISS7, B, 375; Migula, Svst. d. Eurt * 
1&», 420.) From air. * 

Bacterium porri Xlaioccb'. 
chi, in Tommssj<;nJdel5, •. 

patologica,/, lSS2;BactlIuerm:zrn:- 
^aris Kuhnemann, Moaatsh. f. jriii. 
Dermatol,, 9, JSS9; Bacillus pyTilr^,- 
£an, I generi c le specie delle Battens.?-, 
ISS9, 13.) From warts. 

Bcdcrium prodeniae Xlefalaiior sii 
Xfetalnifcor. (Compt. rend. Aral 
Agric., France, 18, 1832, 2(K.) Fms 
blackened dead larva of a moth (Frj^ 
deni’c fitura). 

Bacteriun profusum (FraaUarA ar3 
Fraatland) Migula. (Bacillus pre/mt 
Frankland and Frankland, PMlo«. Trsm 
Royal Soc. London, t78, ISS7, B, Tio, 
XDguIa, Syst. d. Bakt., S, 1000, Cl.) 
From air. 

Secirriun pseudoajvalile .Migula- 
(Bacillus aquatilis a, Tatarofl, inaeg. 
Dis 3 ., Dorpat, JS91, 44; .Migula, Syat. d 
Batt., 1900, 470.) From Trater. ^ 

Bacterium pieudoeonJunetieUiiti 

(Kruse) Chester. (Kartulis, Cent. /. 
Bakt., /, 1887, 2S9; Bacillus pseadofon* 
junctitilidh Kruse, in FiOgge, Die 
.Mikroorganismen, 3 Aufl., t, 1895, 411; 
Chester, Ann. Rept. Del Col. Agr. Eip- 
.Sta., 9, 1897, lOS.) From conjunctival 


weretions. 

, Bacterium pseudofilicinum 
F/idenbacilius, Maschek, Bakteriolo- 
jgclie Untersuchungen der Leitmcnttcr 
'rinkwfisser, Leitmeritz, 1SS7; Xligul^, 
BAkt.. S. 1900, 4510 From 


bacterium pseudoinjluensae (Kruse) 

>aiof (recudoin/Iucnzabacillus, 

ifler, Ztschr. f. Hyg.. JS, 1803, 357; 

•Ulus pscudoin/luemae 
ppo Die Mikcoorganismcn, 3 Aun , 
S 439; Chester, Ann. Kept. Del. 
T-. _ c., 0 ifin7. CG.) from 
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A capsulated bacterium from infected 
cornea of a child. 

Bactenvm pscvdomuUipedtevlvm 
gula. (Baeillvs tnultipedicutvs Jlatvs 
Zimniemiann, Eakt. unscr Trinh- u 
KuUwasser, Chomnit2,’i, 1S94, 42, Mi- 
gula, Syst. d. Bakt., lOOO, 332 ) Proin 
seuage. 

Baclcrivm psevdopnevmonievm (Pas- 
set) Chester. (Bactllvs psevdopneumo- 
nicus Passot, Untersuchungen uber die 
Aetidogio der eiterigen Phlegmone dcs 
Menschen, 1S85, 40; Chester, Ann Kept 
Del. Col Agr. Exp Sta , 9, 1S97, 140. 
BructUa pseudopneumomeum Pribram, 
Klassifikation der Schizornycclcn, Leip- 
lig und Wien, 1933, G8 ) From pus 
Backrium pvnelum (Mueller) Ehren- 
berg, (ffonas punetum Mueller, In- 
fusoria, 17SG, 3, BactUus punetum Trevi* 
sail, I generi e le specie delle Baltcriaccc . 
1859, 18.) From snamps and sWgn.'inl 
^flter. 

BaeUrium pufidum Chester (BaeiUus 
^aciiis cadairm Sternberg, Man of 
Bact-i 1893, 733, Chester. Man. Detcrm 
Bact., 1001, 140 ) From a liver 
BaelcrtumpyacmicumMiguh (Bevy, 
Cent. f. klin. ^^cd., 1S90, yo 4,abst m 
Cent. f. Bakt , 8, 1S90, 86, Migula, Syst 
d. Bakt., S, 1900, 443 ) From a case of 
pyemia. 

DacteTium pyocinnabarcum (Kruse) 
Cl ester. (Ferchmm, Ueber role Eite- 
rung, Wratsch, 1892, No 24 and 25, 
abst. in Cent f, Bakt , IS, 1893, 103, 
Bacillus pyocinnabareus Kruse, in 
riUpge, Die Mikroorganismcn, 3 Aufl , S, 
ISDO, 304; Chester, Ann Kept. Del Col 
Agr. Exp Sta., 0, 1897, 113 ) From a 
case of red pus 

Bacterium pyogenes Chester. (Fiiclis, 
Inaog Diss., Greifsu-ald, 1890, Baallus 
pyogenes anacrobius Kruse, in FIQgge, 
Die Mikroorganismcn, 3 Aufl , S, 1896, 
244; not DoexUvs pyogenes aiuierabtus 
P4Ia-Johan,Cent. f. Bakt,, I Abt ,Ong., 
87, 1922, 290; Bacterium pyogenes an- 
aerobtus Chester, Ann. Kept. Del. Col 
Agr. Exp. Sta., 9, IS97, 127, Chester, 
Man. Determ. Bact., 1901, 184; not 


Bacterium pyogenes Migula, Syst. d. 
Bakt , £, 1900, 381, not Bacterium pyo- 
genes Ward, Jour. Bact , S, 1917, 619.) 
From stinking pus from a rabbit. 

Bacterium pyraustae Nos. 1~7 MetaJni- 
Lov and Chorine (Intemat Corn 
Borer Invest , Sci Repts., /, I92S, 52.) 
From diseased com borer larvae (Py- 
rausla nubtlalts Hb ). 

DacUrtum radtalum Chester. (Del. 
College Agr Expt Sta Ann. Bept., II, 
1900,50) From soil 
Bacterium ramtfieans Weiss (Arb. 
bakt Inst. Karlsruhe, S, Heft 3, 1902, 
229 ) From bean infusions 
Bacterium rangifcrinum Honing. 
(Honing, Cent. f. Bakt., 11 Abt , S7, 
1913,379, Pheamobaetenum rangtft-rtnum 
Pribram, Klassifikation der Schuo* 
myceten, Leipzig und Wien, 1933, 78.) 
From fermenting tobacco 
BaelertuTn repens Miehe. An orga> 
nism associated nith Bacterium /oliieola 
do Jongb 

Baeteriun) rtliformans Gicklhorn. 
(Cent f Bal.t , II Abt , SO, 1920, 421.) 
A sulfur bacterium from garden soil, 
Sec Manual, 5th ed . 1039, 80 for a de- 
scnption of this organism 

Bacterium rkuopodicumMisula. (Ba- 
etllus rhizopodicus margarineus Jolles 
and Winkler, Ztsebr f Ilyg., SO, 1895, 
105, MiguIa, Syst d Bakt 1900, 452.) 
From margarine 

Baelcrtum roscum Losski (Losski, 
Inaug Diss , Dorp-it, 1893, quoted from 
Migula, Syst d. Bakt , S, 1900, 4S4; 
paettlus roseus Nepveux, Thbsc, Fac. 
Pharm . Pans, 1920, 115 ) From sand. 

Bacterium rubigenosum Kern. (Kcm, 
Arb bakt. Inst. Karlsruhe, I, Heft, 4, 
1S9C, 456, Bacillus rubtgenosus Nepveuc, 
These, Fac Pharm , Paris, 1920, 113; 
not Baallus rubigtnosus Catiano, in 
Coho, Bcilr z Biol d Pflanren, 7, 1S9G, 
53S ) From the intestines of birds. 

Bacterium rubnim Schneider. (Pal- 
terium rubrum Schneider. Arb. bakt. 
Inst Karlsruhe, 1, Heft 2, 1S04, 213, 
also see Migula, Syst d Bakt., S, 1930, 
4SS, Bacillus rubrum Nepx-eux, ThSso, 
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Tac. Pharm., Paris, 1020, 116.) From 
swamp water. DifiicuU to distinguish 
from SacUriwn crythromyza. 

BacteHuni rvbrum Mctalaikov and 
Sfotalnikov. (Compt, rend. Acad. 
Agric,, Fr.'incc, i8, 1932, 201j not Bae- 
lerivm rubrum Sclmcidor, Arb. bact. 
Inst. Karlsruhe, /, Ifoft 2, 1894, 213.) 
From the cotton x\-orm {Gelechia gosay- 
ficUa) . 

Bacterium ealivae Migula. (i^acillus 
salivae 7ninulissimua Kruse, in Flllggc, 
Dio RlikroQrganismon, 3 Aufi., S, 1896, 
440; Baelcrtum salivae rninuUsaimus 
Cljcator, Ann. Rept. Del. Col. Agr. Exp. 
Sta., 9, 1897, S6; Migula, Syat. d. Dakt., 
S, 1900, 4l8.) From secretions of the 
mouth. 

Bacterium salmonieida Lehmann and 
Neumann. (Bacillus dor Forellen. 
seucho, Emmerich and Weibcl, Arch. I. 
Hyg., Sit 1894, 1; Lehmann and Neu- 
mann, B.nkt. Ding., I Aufi., S, 1896, 240; 
i7a«7?us aalmonieiila Kruse, in FlUggo, 
Die Mikroorganjsmen, 3 Aufi , 2, 1890, 
323; Bacterium solmcnico Chester, Ann. 
Rept. Del. Col. Agr. E\p. Sta., 9, 1S97, 
99; 6CC Macktc et al., Final Rept. of the 
Furunculosis Committee, 11. M. Station- 
ery Ofiice, Edinburgh, 1935, and Duff, 
Jour. Bact., 54, 1937, 49.) Pathogenic 
for trout. 

Bacterium sanguinis Migula. (Bacil- 
lus sanguinis Ujpht Sternberg, Man of 
Bact , 1803, 732; Bacfcrmrri sanguinis 
iypht Chester, Ann, Rept. Del. Col. Agr. 
E\p Sta., 9, 1S97, 80; Migula, Syst d. 
Bakt., 2, 1900, 606 ) From the blood of 
typhus fever patients. 

Bacterium sckujfncri Honing (Cent 
f. Bakt., II Abt , 37, 1913, 370 ) From 
tobacco plants in Sumatra. 

Bacterium seplenlrionale Issatchcnko. 
fRccherches sur les microbes de 1 Oc4an 
Glacial Arctique (in Russian) Petro- 
grad, 1914, 239.) From sea water 

Bacterium (Proteus) septicus (Babes) 
Chester. (Proteus septicus Babes, Sep- 
tische Processc dcs Kindosaltcrs, 18S9; 
Bacillus proleus septicus Kruse, in 
Flugge, Die Mikroorganisrncn, 3 Anil., 2, 


1896, 279; Chester, Ann. Jlept. De}. Co}. 
Agr. Exp. Sta., d, 1897, 102; BaciUus 
septicus Chester, Man, Deterra. Bact., 
1901, 245; not Bacillus septicus Mac4, 
Trflitd pratique de Bact., 1st ed., 1SS9, 
455; not Bacillus septicus Migula, Syst. 
d. Bakt., f , 19(W, C46j not BaciUus sepii- 
cus Crookshank, Textb. of Bact., 4th 
ed., 1900, 632 ) From the intestine of a 
child having septicemia. 

Bactcn'um selosum Henrici. (.4rb, 
bakt. Inst. Karlsruhe, 1, Heft 1, 1894, 
46.) From cheese. 

BoctCTium siccum Issatchcnko, (Rc- 
chcrchcs sur les microbes de I’Oc^an 
Glacial Arctique (in Russian). Petro* 
grad, 1914 , 235.) From sea water. 

Bacterium sieherti Migula. (Siebert, 
Inatig.Diss„1Vilr2burg, 1894, 13;Migula, 
Syst. d. Bakt., 5, 1900, 458.) From hair 
follicles, 

Bacterium sorijerum Migula. (Sev- 
erin, Cent, f . Bakt., II Abt,, /, 1695, 7S9; 
Migula, Syst. d. Bakt., f, 1900, 433.) 
From manure. 

Bacterium spini/erum (Unna-Tonana- 
soli) Chester. (Bacillus spinifervs 
Ifnna-Tommasoli, Monatsh. f. prakt. 
Dermatol., 9, 18S9, 68; Chester, Ann. 
Rept Del Col. Agr. Exp, Sta , 9, 1S97, 
110 and 143 ) From human skin with 
Seborrheic eczema. 

Bnctcnuni spiROsum "Weiss. (Aib, 
bakt. Inst. Karlsruhe, 8, Heft 3, 1902, 
219 ) From fermenting beets. 

Bacterium spirale Issatchenko. (Rp* 
cherches sur les microbes de l’Oc^an 
Glacial Arctique (in Russian). Petro- 
grad, 1914 , 238.) From sea water. 

CactertuiR sputigenum Chester. (B®' 
eiUus aerogenes capsulalus 

Herla, Archiv de Biol., /4, 1895, 40^; 
Chester, Man. Determ Bact., 1901, 1^’'« 
not Bactmum sputigenum Migula, Syst. 
d. D.nkt , 2, 1000, 378.) From the blood 
of a mouse which had been inocow^d 


From the mouth. 
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Bacterium squamatum Weiss. (Arb. 
bakt. Inst. Karlsruhe, S. Heft 3, 1902, 
242.) From vegetable infusions. 

Bacterium squamosum Kem (Arb. 
bakt. Inst. Karlsruhe, 1, Heft 4, 1897, 
436 ) From the stomachs and intestines 
of birds. 

Bacterium slalactitigenes Ilomng 
(Cent f. Bakt., II Abt , 57, 1913, 375.) 
From tobacco plants in Sumatra 

Bacterium slernbergii Migula. (Ba- 
cillus anaerobius liqvefaeiens Stembei^, 
Man of Bact , 1893, C93, Migula, Syst 
d. Bakt., 8, 1900, 444; Baelertum on- 
aerobicum Chester, Man. Determ Bact , 
1901, 193; Bacillus sternbergn Winslow, 
Kligler and Rothberg, Jour Bact, 4, 
1919, 487.) From intestines of yellow 
fever cadavers. 

Bacterium stcroidiclasium Arnaudi and 
Ercoli. (Boll Scs. ital Soc. intern. 
Microbiol , £0 (3), 1041, 000, also see 
Arnaudi, Cent. f. Bakt , II Abt , tOS. 
1042-43, 352 ) Source not given in 
second paper. From bakers' yeast 
Bacterium Jlreclcri (Trevisan) Migula 
(Bacillus cilreus eadavens Straasmann 
and Strecker, Ztsclir. f. Mcditinal- 
beamte, ISSS, No. 3, Bacillus streekert 
Trevisan, I gencri e Ic specie dellc 
Baltcnacee, 1SS9, 17; Bacterium eitrcus 
eadaicns Chester, Ann. Rept Del Col. 
Agr. Esp. Sta., 9, 1S97, 108, Miguka, 
Sj'st d. Bakt., e, 1000, 400; Baclcrtum 
citreum Chester, Man. Determ. Bad , 
1901, 1C7 ) From a cadaver. 

Bacterium subeilricum Weiss. (Arb. 
bakt. Inst. Karlsruhe, f, Ileft 3, 1902, 
257 ) From vegetable infusions 
Bacterium subfuscum Kern, (Arb 
bakt. Inst. Karlsruhe, I, Ilefl 4, 1896, 
4GI ) From the intestines of birds 
Bacterium suhluteum Migula. (Boci'l- 
lus luteus von Dobrryniccki, Cent f. 
Bakt., 1 Abt., St, 1897, 833; Migula, 
Si St d Bakt., f, 1900, 45C ) From the 
mouth. 

Bacterium tvlfurcum Ilolschcwnikoff. 
(IIfi|schei\-nikofr, Fortschr d. Med.. 7, 
1S.«9, 201 and Ann. de Mierogr., I, ISSS- 
18.^9, 2C1; Ilaeillus svtfureus Trevis.sn, I 


generi e le specie dclle Batteriacee, 1SS9, 
17.) From sewage. 

Bacterium sumalranum Honing. 
(Cent. f. Bakt., II Abt., 57, 1913, 374.) 
From tobacco plants in Sumatra. 

Bacterium surgeri (Domic and Daire) 
Buchanan and Hammer. (Bactllus sur- 
geri Domic and Daire, Bull. mens, de 
I’Office de renscignements agricoles, 6, 
1907, 146, Buchanan and Hammer, 
Iona Sta Coll Agr. Exp. Sta , Res. 
Bull. 22, 1915, 254 ) From serum pro- 
duced in the manufacture of casein. 
Causes slimy milk. Closely related to 
the Bacterium bulgartcum group, accord- 
ing to Buchan.an and Hammer. 

Baclcrtum sycosiferum Migula. (Bo- 
etUus sycostferus foctides Unna-Tom- 
masoli, Monatsh f. prakt Dermatol,, 8, 
18S9, 183; Migula, Syst. d. Bakt , 8, 
1900,385) From the beard of a patient 
nith bacillogcnic sycosis. 

Bacterium syphtlidts (Kruse) Migula. 
(Sypliilisbacillus, Bustgarten, Wiener 
mod. Wochnschr , JSS4 and Wiener mod 
JahrbUchcr, 18S5, Bacinia syphililiea 
Trevisan, I gencri e le specie dolle 
Batleriacce, 1K9, 23, Bacillus typkilidis 
Ktu^c, in riOgge, Die Mikroorganismcn, 
3 Aufl , S, JS9C, 514; Migula, Syst. d. 
B.akt , 8, 1900, 496 ) From syphilis. 

Bacterium tacbylonuru Fischer. 
(Fischer, Deutsche mod Wochnschr., 
1894, No. 25-28; Bacillus tachijlonus 
Migula, Si's! d Bakt , 8, 1900, C55 ) 
From fcccs in a case of cholera. 

Bacterium Icnue Migula. (BaaVus 
tmiiit spultgcnts Pansini, Arch f. path. 
Anat , 188, 1890, 453, Bacillus spuligcnus 
tenuu (sic) Kruse, in FlOgge, Die Mikro- 
organismen, 3 Aufl., 8, 1890, 431; Bac- 
terium spuligcnes Icnuts Chester, Ann, 
Kept Del. Col Agr Exp Sta , 9, 1897, 
89, Migula, Syst d Bakt . f, 1000, 457.) 
Associated with advanced phthisis and 
catarrhal pneumonia. 

Bacterium lertno (Mueller) Elirenberg. 
(.1/onot ferno Mueller, Infusoria, 1780; 
Elircnlicrg, Ahhandl. Akad. Berl., 1830, 
Patmella infu^ionum Elirenberg, In- 
fusionsthicrchen, 1838, 620; Zooglota 
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icTnio Cohn, Kova Acta Leop. Carol., $ 4 , 
1853, 123; Bacillus termo Trevisan, I 
gencri c le specie delle Batteriacee, 18S9; 
18.) From infusions. 

Bacterium iermo var. suhlerraneum 
Ilansgirg. (Hansgirg, Oest. Bol. 
Ztschr., ISS8, 6; quoted from DeToni 
and Trevisan, in Saccardo, Sylloge 
Fungorum, 5, ISS9, 1025.) From damp 
walla in a cellar. 

Bacterium thiogenes I/chmann. 
(Thionsaurebaktcrien, Trautwoin, Cent. 
/. Bakt., 11 Abt., SS, 1921, 513; tbid., 6t, 
1924, 1; Lehmann, in Lehmann and Neu- 
mann, Bakt. Diag , 7th Aufl., S, 1927, 
516; Thiobaeillus trautweinii Bergcy 
et oL, Manual, 2nd ed , 1925, 39.) From 
canal water, sewage and soil. Regarded 
by Trautwoin Hoc. cit., 1924, 5) as closely 
related to Bacterium denunficans Leh- 
mann and Neumann. See Flatobac- 
terium denUrificans Bcrgcy et al. Iletero- 
trophic and therefore wrongly placed in 
Thiobaeillus (Starkey, Jour. Bact., S8, 
1034, 887; Jour. Gen. Physiol., /5, 1935, 
325). 

BacUriiim tholotideum Gessner. 
(Gessner, Arch. f. Hyg., 9, 1889, 129; 
Bacillus tholoetdeus DeToni and Trovi- 
Ban, in Saccardo, Syllogc Fungorum, 8, 
1889,952.) From the human duodenum. 

Bacterium tortuoSum Zukal. (Zukal, 
Vcrh. d. zoolog botan. Gesellsch., Wien, 
SS, ISS5; Bacillus lortuosus Trevisan, I 
generi e lo specie delle Batteriacee, 1850, 
15, not Bacillus IotIuosus Pobono, Cent 
f. Bakt., I Abt , Orjg , 65, 1912, 233 ) 
From muddy water 

Bacterium tremulans Ehrenbcrg 
(Ehrenbcrg, Abhandlungcn d Berliner 
Akad., 1830, 3S, Vibrio tremulans Ehrcn- 
berg. Die Infusionsthierehen, 1838, 79; 
Trevisan, Rend. 1st Lomb , 1879, 145, 
Bacillus tremulans Trevisan, I gencri c 
le specie delle Batteriacee, 1SS9, 15) 
From stagnant nater, infusions, etc 

Bacterium trichoTrhesidis Migula . 
{Badllus mvlU/ormts tnckorrhexidis Ho- 
dara, Monatsh. f. prakt. Dermatol., J9, 
lS9i, 173; Migula, Syst. d. Bakt., £, 


1900, 437.) From healthy hair showing 
trichorrhexis. 

Bacterium iruncatum Chester. (Ba- 
cillus No, All, Adamefz, Landirirfsch. 
Jahrb., 18, 1SS9; Chester, Man. Detcm. 
Bact,, 1901, 157; not Bacterium truncalum 
Mjgula, Syst. d. Bakt., 2, 1900, 407; not 
Bacterium truneatum Chester, loc. at , 
195.) From Emmenthal cheese. 

Bacterium tuberosum Kern. (Arb. 
bakt. Inst. Karlsruhe, J.He/t 4, 1896,455, 
Bacillus iuherosus Nepveuv, Th&se, Fac 
Pharm., Paris, 1920, US) From the 
Intestines of birds. 

Bacterium turcosum. (Quoted from 
Franke and Rudloff, Biochem. Ztschr., 
SW, 1942, 207.) Source not given. 

Bacterium uni/orme Weiss. (Arb. 
bakt. Inst. Karlsruhe, S, Heft 3, 1902, 
250 ) From fermenting malt. 

Bacterium ureae Lcube 
(Leube nnd Graser, Arch. f. pathoh 
Anat. 0 . Physiol., /99, 15S5, 55S;Bae«IK* 
ureae Dyar, Ann. N. Y. Acad. Scl., 
1895, 357; not Bacillus ureae Miciuel, 
Bull. Soc. Chim. d. Paris, J/, IS7D, 391, 
*• • » 1 • ' nn/i pTinbier, 

I2,CS5; 

Cent. 


jcowa* 

bacterium ureae Pribram, Klassifikation 
der Schizomyceten, Leipzig und 
1933, 78 ) From urinu. Lcube makes 
no statement regarding spore foroia- 


tiow While Mlquel's^and Lcube s or- 
ganisms are sometimes regarded as 
having been identical, Miquel did not 
regard his Bacillus vrtcae as being identi- 
cal with Leube'a Bacterium ureae and 
gave thorn separate' names Vrobetim 
duclauxix and Urobacillus leuhei P'hque 
and Cambier, loc. cJi., 631 and C5o). 
rhe latter name had however been pre- 
riously used by Bctjcriuck (loc. 

» different organism. Dyar credits i 
lame Bacillus ureae to lakseh (Ztselir. 
^ physiol Chem , 5, ISSI, 395) ^ ®' 
loTvever, spoke only of ^ Ifnrnsto 
tnd evidently had no' pure cu^ 
>yar’8 culture which came from hdl i 
isted in the 1900 Kril catalogue as 
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Panllui urfdf IiOul>c. Also poe Gibson 
(Jour. IKct., 1015, -I'll). liibnis 
(llaniib. f. laiitinirtscb. IlaV(., 1910, 
•150) thinks that this eivcirs l>plfini;s in 
tlip I'rolfUi Kroup. 

Jhid^rium rojJJnrdj Mlctila. 
nn<l Vnillanl, Ann. Irwt. l*a.st., i, 1^90, 
k’7C,Mipila,S.\st.d.mkl.,^, 1900, 117.) 
round in awTlIinr' «'f Ih'’ lymph system 
m Ipjiknmin. 

linrimutn i(irin<*«m Miciiln. (Gom- 
Is'rt, llpchfrrlips pxjj^r. microlfs con- 
jinictivcs, I’.irii, tinnllui rnrieoiu$ 
fonjiinfhrtit SlrrnliorK, Mm. of Hset , 
1‘'01, 474; IlarltTium mrirosKS conjune- 
tirfl* ('licalrr, Ann Hcjit. IVl Cid A-r 
V-xp Stft , 9, 1S07, 100; MiRnU, S>*t d 
Makt , f, 1900, 4M ) IVmi thp normal 
ponjiinptjva of man 
llatlfrium mrio»um MV»«s (\rh 
bakt Inst. KarNruliP, S, licit .1, 1902, 
21S ) I'rotn >Tcrtablc infti«iofw 
llaeterium rrlalum MIruM. 
lubengenui S, (Ifinncnnann, Uand* 
nirtsch. Jnlirb., fi, 1^01, G57, Mienlt, 
Syst. cl. llakt , t, 1900, 4S1, Haettlu$ 
rrMlics NVjnTux, Thi'sc, I'ac. I’liftfm , 
I’aris, 1920, 113 ) Krom lupine root 
nodules 

naflfnum rertucoium /.opf (Zopf. 
llcitr. z I’liysiol «. Morphol. nicdcrcr 
OrRimi^nicn, Ilcft 1, IS'12, C.1. HaaU«$ 
rfrni<'<'«uaAHeula,S)st.<l Ilikt,,?, 190(1, 
7S1 ) I'rom cotloii'fiocd meal 
jiaettrium tetteu!o$um llennci <.\rb 
a. d bakt Iiut d. (cchn. ilorhsrhulp 
111 Knrlsnihe, /, Iloft, 1, IWt, 37.) 
I'nim chccpc 

//oc/rr«nrn iillosinn (Keek) MiRtila 
(//fifi//ic» Kec\, In.aiiK Dw , 

Dorpit , IS'H), 47; MiRCda, Sjfll d. Ilaki , 
3, ISHK), 429, I’lorairuibacteriiim rillo^um 
I’ribniin, Kl.axsifikation dor Seliirci- 
niycctcn, I,cipzig uiid 1\ioii, I!>H, 79) 
From water 

naclcrium rinicvla Miguh (IfacilluM 
rifcoan^ iini Kramer, Ikiktcriol. in 
ilircn llezieliungoii z. Landwirtsch , 3, 
lS')2,144..MiKiilii.Sjsl.d Hakt .J.lOnO. 
.510) From wine. 

Haetrrtvm itmprrda MiriiI.i {ttnttl- 


lu» zaprogtnea tint IV, Kramer, Ilak- 
teriol. in Ihren lleziehunRen r, Kand- 
wirtaeli.f 1S92, 1.1.5; MiRula, Syst. d. 
llakt., S, 1000, 4 10 ) From di«eaaed w ine. 

Uaeleriun rtnJr lan TieRhcm. Illull. 
Six*. Ik> 1. Vrnnra, 17, lt>54), 174.) Found 
on n funcus. 

Jtaeler$um rifctiliim .MiRuH. (Hacilhn 
risrofuj mnrgnnneut Julies and Winkler, 
Ztaehr, f. IIjK, 30, 1^95, 101; MiRula, 
S>et, d. IHkl., 3, 1900, 4.50) From 
marfianne, 

Itactfrium viaevaum MiRula (/)aei//i/< 
riseotut tneehari Kramer, SilzunRsb. 
d Lais. Aks«l. d. W««s., Wien, Ici^O; 
liaktenol. in iliren lieziehiinpen *. 
lAndwirtaeh , S, 1^92, 156; MiRula, Sysl. 
d Itakt., 1900, 417.) Similar to Jjtu- 
eonoatoe meaftileroulfa exeept that It 
li<)ue(ies Rclatin 

Uaclmum n'»ef<ii/m mn liijutfaricna 
Stmier anil Wsomw (Cent. f. llakt., 
II Abl , 71, 1027, 117.) From pupae ol 
moth (Kttffxt atgftum). Kesomblcs Ha- 
altua vtfoaua Franklaml. 

IltuUnum rilulinum Chester. (Ikicll- 
lus der SeptikJmie Wi einem Seekallie, 
Itosvi, Cent, f Jkakt., «, 1S99, 52; 
Chester, Man. Dcierm. llaet , 1901, 1 13 ) 
From a peptieemia of the 8ea*f.alf (I'hoca 
rituhna) 

Karttrium rituloruin MiRuI.a, (MaciF 
insder weis>.en Itiihr der KAIl<cr, Jensen, 
Monatsh. f. prakt. Tierheilk., 5, 1892, 
92; M.a.anwlskrift for DyrlacRcr, 4, 1892- 
93, 140, lloctUua rfyrmferfoe iitu/orum 
Kruse, in 1 IQrrc, Die MikroorRanismen, 
3 .\ufl ,3, 1^96,412; llactcrtum riyaenterine 
ntulorum Chester, .\nii. Kept Del. Col. 
Apr. Kxp Sta , 9, 1S97, SC, MiRuIa, 
Sjst d llakt , 3, 1900, 391; Haclenum 
rfvsenteriue Chester, Man Determ. Fact , 
1901, 145) .\s'<()riated with dysentery 
of calves 

liaclenum vntdlcri MiruH. (Mar- 
imrinbacillus 0, Jolles and Winkler, 
Ztschr t llyi; , SO, 1893, 102, MiRUla, 
Sjsl d llakt, S. 1900, 4S5 ) From 
margarine 

Hacterinf* xrrnjhtii Cliester (C.»p. 
sule Ikicillus of .Millorj and Wright, 
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zisclir. f. Hyg., 10, 1805, 220; Clresler, 
Man. Dctorm. Baot,, 1001, 133.) From a 
case of broncliopneumoiiia. 

Daclcrivm zinnioides Honiiig. (Cent, 
f. Bakt., II Abt., S7, 1913, 371.) From 
tobacco, peanut and other plants in 
Sumatra. 

liactcriuin zuerninnvm (List) Chester. 
{Bacillus zuernianus List, Inaug. Diss , 
Iroipzig, 18S3, 36; CJicstor, Ann. Kept 
Del. Col. Agr. Sta., 9, 1S97, 8.3) 
From frcfili manure and infealines of 
sheep, also found in water 
Coccobacillus acridiorum Picard and 
Blanc. (Coccobncille dcs 8.aulercIIcs, 
(I'llerelle, Conipt. rend. .Vend. ScL Paris, 

155, 1911, 1413; Picard and Blanc, i6id , 

156, 1913, 1335; Bacillus acridiorum 
Chatton, tbid., 166, 1913, 1708.) From 
a locust (Sehisloccrca americana Drurj*) 

Coccobacillus cajae Picard and Blanc. 
(Compt. rend, .lead Sei., Paris, J6S, 
1913, 1334; Bacillus cajus Jfarcliol, Bc- 
vue do Phytopath .\ppl , /, 1914, 11.) 
From diseased c.atcrpillar3 of .Jreri'a caja. 

Coccobacillus gibsoni Chorine. (In* 
ternat Corn Borer Invest., Sci. Bepts , 
1929,42;i7 fftbsoni PaiUot, B presum- 
ably indicates Bacleriurn, see inde.v, 
p. 522, L’infection chez los insectes, 1933, 
134; Bacillus gibsont Steinhaus, Bacteria 
Associated Extracollularly with Insects, 
Minneapolis, 1942, 58.) From diseased 
corn borer larvae {Pyrauslra nvbtlalts). 

Coccobacillus insectorum llollandc and 
Vernier. (Compt rend Acad. Sci., 
Paris, 171, 1920, 207.) From diseased 
caterpillars of a moth {Hiolacosoma 
caslrensts). 

Coccobacillus insectorum var malaeo- 
somae Hollando and Vernier (Compt, 
i-end. Acad. Sci , Pans, 171, 1920, 208.) 
From diseased caterpillars of a moth 
{Malacosoma caslrensis). 

Dentlrobactenum ihermophilum Am- 
broz. (Cent. f. Bakt , II Abt., S7, 1913, 
3.) A thermophilic bacterium from soil. 

Dtplobacillus vielolonthae Paillot. 
(Compt rend. Soc Biol., Paris, 69, 1917, 

5 ’jAnnates dea fipiphyties, 5, 1922, 117.) 


From larvae of cockchafers (J/cfcJoni/ia 
tnelolonlha) . 

Diplobacillus pieris Paillot, (Annales 
des fipiphyties, 5, 1922, 129.) Fromdis- 
eased caterpillars of the cabbage butter- 
fly (Pieris brassicae). 

Belicobacterium aerogenes Miller. 
(Deutsche ifed. B’chnschr., IS, ISS6,I19; 
Bacillus helicoidea DeToni and Trevisan, 
in Saccardo, Syllogc Fnngoriim, 8, 1SS9, 
952 ) From (he stomach. This is tJic 
tj'pc s})ecics of the genus Ihhco- 
baclertum. 

Uelicobactcrium Uebsii Miller. (Die 
Mikroorganismen dcr Mundhohle, 2 
Aufl , Leipzig, 1892, 370; quoted from 
Buchanan, Gen. Syst. Bact., B.alfimorp, 
1925, 327 ) From the mouth. 

Microbacillvs citreus baregensisTlobitv 
andllauduroy. (Compt. rend Soc.Biol., 
Paris, OS, 1928, 26.) From hot sulfur 
springs at Barbeca. Toumcat (Compt 
rend. Soc Biol., I’aris, 98, 1928, 6^) 
states that this species is Bacillus luleva 
Flugge, but Bobino and Hauduroy 
(Compt. rend Soc. Biol., Paris, 99, 1928, 
317) deny this. 

Microcoecohaeillua necroticans Pas- 
cheff. (Sec Pascheff, Bericht. d. Oph- 
thalmol Gcsellsch., Ilcidclberg, 1916, 
418 or Ivlin MonatsbI. f. Augenhcillc , 
67, 1916, 517 and 68, 1917, 97; Coccobaetl- 
luspolyrnorpkus necroticans, quoted from 
Bayer and v Ilcrrenschwand, Arch. 1 
Ophthalmol , 98, 1919, 35S, Micrococco- 
bacillus polymorphus necroticans Pas- 
choff, Arch. d'Opbthalmol., 58, 192], 2S; 
Pascheff, ibid, 97.) From the human 
eye. Reported ns the causal organism 
of conjunctivitis 

A^ttrosohactifus tkermophilus Campbell 
(Sci ,76,1032,23.) Fromsoil. Oxidizes 
ammonia to nitrite. 

Pacinia ferrarii Trevisan. (Bari* o 
dell’ ulcera molle, Ferrari, 1SS5; Trev- 
iaan, I goneri e Je specie delle Bat- 
teriaeoe, 18S9, 23.) 

Paeinia JicW Trevisan (Bacillus e 
des Conjunctivalsackes, Fick, 

Trevisan, I genen e le specie delle Pat- 
teriacee, 18S9, 23.) 
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I'aania mieheli Trevisan (MiclicI, 
I/Uftstabchcn Conjunctivalsccretcs, 
IS.^2; Tre\Uan, I Rcnori c Jo apccio dcllo 
riaUcriaecc, IS.^9, 23 ) Trotn tlio 

conjunctiva 

J'lffmiiobiicleriutn acidi Inctici Prib- 
ram. (f-aiigo MilcJisaurcsI^bchrn, Wolff, 
Cent f Hakt , II Abt., SO, lOOS, 515, 
Pribram, Klaasiribatlon dcr Pcliizo- 
m>cctcii, licipziR und Wirn, 1033, 70) 
From milk.. 

I’[‘icnmobaclcriuv> cpvlennulu {Bii- 
zozero) Pribram (Lrptolhnx epi- 
rffrmi>/i4 Pizrozero, Arch I. p.ath Amtt , 
OS, 1S%, ^.'>5, Pribram, loc eil , 77) 
Prom the skm 

Plofamohaclfrium proUolytieum (toll- 
man) Pribram (Glyeohacler prolrolyl- 
ifu» Wollman, Ann Inal Paat , SG, 1‘>12, 
lil7, Pribrnin, he eU , 118 ) 
Pheanif/baetfrium rubrum Pribrnm, 
toe nt , 7S Hod cliocao bactormm 
(Kiel) 

PloramobneUrtum lihilen%e Pribram. 
loc eti , “S- Prom Tilsit chccsc* (Kiel) 
proltut Aonurus Ponioni.Uffreduzti 
(Itictoriiim, Itiifdonl-UlTrodurii and Di 
Maltoi, Arcli per lo scionzc mcdielie, lO, 
18S0, No 7; alisl. in Cent. f. Ihkt , /. 
18S", 345, Bofdonl-Uffroduzri, 2lecbr f 
llyg , 5, 188.8,333, Proteus Aominiscflpsu- 
lalue Hordoni-Uffretiuzri, ibid , Proteus 
capsulalus fcpiieus Banti, Lo Spenmen- 
talo, €S; A.7e5jieJ/a bordotm Trevisan, I 
goncri o Jc specie dcllc Battonacoc, 1SS9, 
25, Bacillus capsulatus seplicus Kriisc, 
in I'luggo, Die Mil\roarg.inis>nen,3 And , 
#, 1896, 315, BacUrium homitns capsu- 
lalus Chester, Ann. Hept. Del Col Apr 
Esp Sta , 9, 1897, 136; Baelenum eapsu- 
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lotus and Bacterium capstifatHS scplicws 
CIicMor, 130; Baelcrtum proteus 

Migula, Syst. d. Bakt., S, 1000, 362, 
Baelcrtum bordonii Chester, Manual of 
Dctcrm B.ict., 1901, 152.) Prom ft case 
«f ragpicker's disease wJiicli m.ay Jift>'c 
l•eell anthrax or maliKn.nnt edema 

Vrobaeilliis leijerinekit Christensen. 
(Clifistensen, Cent. f. Brkt., II Abt.,f7, 
1910, 357; llaeillus beijerinekit Do Rossi, 
Micmblologia Agrftria c Tecimica, 1927, 
C-IG ) Prom Immus. Utilises urea. 

Urohactlliis jakschii Sohngen. (Sohn- 
gen, Cent f. Bakt , II Abt., SS, 1909, 03; 
Wactf/usjalscAi'i DeRossi.Microbiologia 
Agraria c TceJinica, 1027, &1C ) From 
ganlen eartli Utilizes iirc.n. 

VrobaeiUus miqueUi Beijennek. (Cent, 
f Bakt, 7, 1001, -17) From garden 
eurth lAlmis (Handb. f landnirtsch. 
Bakt , 1010, 459) rcgariis this as belong- 
ing to the genus Proteus 

UrobaciUus schGUenbergu I and // 
.MhiucI (Miritiel, Ann de Micrograph , 
S, 1803, 321 and 323; FlaeilUis sehUUen- 
bergn Migula, Syst d Bakt , g, 1900, 
727) From sen age and rlwr water. 
These mi> liclong to Proteus (LOlmis, 
llandb. f landnirtsch. Bakt., 1910, 450). 

Urobaettnum ocropAt’fiim Rubentschik. 
(a-nt r Bakt , II Abt , GG, 1925, 175.) 
Prom salt water, I>ako Linmn near 
Odess-i 

Urobaeterium citropAilum Rubent- 
Bchik. (Cent f Bakt., II Abt ,65, 1925, 
172 ) From black mud and salt water, 
I,ake Liman near Odessa. 

Vttcobaclenvm laclis foetidum Lata. 
(Cent, f Bakt , II Abt., 95, 1936, 130.) 
From milk having .-v fetid odor 
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Uccord of specks and synonyms discovered loo late 
body of the text. Arranged alphabetically by genera. 


to be entered 


in the main 


AeelobacUr aceti (KUtring) Bojerinck 
syn. Bacterium, acclicwa Cheater, Aan, 
Kept. Del. Col. Agr Exp. Sta., 1897. 
77. 

Acetohacier acelosum Bergoy efc ah syq. 
Ulvina acetosa Pribram, KJaasifikation 
der Schizomyceten, Leipzig und Wien, 
1933, 75. 

Acclobacler ascendens Bergey el ah 
syn UInna ascendena Pribram, Klassifi- 
kation dor Schieomycoten, Leipzig und 
IVien, 1033, 76. 

Acetobacier diveraum Hamm. (Duke 
Univ. Marine Lab, North CaroUna, 
Bull. 3, 1916, C3.) From sea water, 
Beaufort, North Carolina end marine 
algae, SlianU, Florida. Digests agar. 

Aceiabaclcr mobile TOati and Walker. 
(Jour of Bre'oing, JO, 19U>296.) Prom 
bottled ale. 

AcelobacUr paaleunartum (Hansen) 
Bcijerinck ayn Bacjffus pasteurianum 
Flugge, Die Mikrocrgamsmen, 2 Aufl., 
1888, 314, not Bacillua pasleunanus Leh- 
mann and Neumann, Bakt. Diag , 4 
Aufl , S, 2907, 82, Vlvina pasleuriana 
Pnbram, Klassifikation der Schizomy- 
ceten, Leipzig und Wien, 1933, 76. 

Acetobacter patens Humm (Duke 
Univ. Marine Lab , North Carolina, 
Bulb 3, 1946, 63.) From intertidal 
sand, Beaufort, North Carolina. Digests 
agar 

Acetobacier rancens Beijerinefc syn 
Vli’tna rancens Pribram, Klsssifiketion 
der Sehizomyceten, Leipzig und Wien, 
1933, 70 

Acetobacier stngulare Humni (Duke 
ITniv. Marine Lab , North Carolina, 
Bull. 3, 1916, 02) From sea natcr, 
Beaufort, KorthCatohna Dlgcstsagar 
Acetobacier zyhnum (Broun) Holland 
syn Bacillus zyhnm Treviaan, I generi 
e le specie delle Batteri.^cec» ISS), I6; 
Vlcina ztfhna Pribram, Kls' ’ '' 


der Sehizomyceten, I.«ipzig und Wien. 
1033, 76. 

Achromobacler coseimeum Gahl. 
(Jour. Baet., W, 192S, 3S.) From & 
solution of sodium caseinate. Polar 
BagcHate. Possibly a stram of Fseudo- 
monas fluoresnens Mi^la that had lost 
the power of forming pigment. 

Achromobacler nt'Jtbelsui Takcda. 
(Cent. f. Bakt., U Abt., S4, lt}3C, -11?) 
From diseased salmon eggs. Not found 
to be virulent. A polar-fiagcllated, 
Gram-negative, yellow chromogen, pre- 
sumabB’ belonging in (be genus A’aa- 
ikomonas. 

ActinobaciUxts aetinomycdemeomtlans 
Topley and Wilson syn. Bacittus ach- 
nomxjeetemcoTnitana Hosebury, Bact 
Rev., 8, 1944, 205. 

Aerobaeter liguf/actena Beijcrinck. 
(Cent f. Bakt., 11 Abt.. $, 1900, 199; 
not Aerobacter lique/aciens Crimes and 
Ifcnncrty, Sci Proc. Roy. Dublin See., 
(N.S.) SO, 1931, 93.) From mud and 
water in ewampa. Monotrichous, other- 
wise like Aerobacter cloacae Tills may 
have been a species of gas-fonuiRg 
Psextdomonas. 

Aerobacter larlaritorum Ni/dam. 
(Thesis, Leiden, 1007.) Decomposes d- 
larlratce Probably identical iihh 
Aerobacter aerogencs (Vaughn, Mareh, 
Sladtraan and Cantino, Jour. Bact , Si, 
mo, 324) 

Aleatigcnes inarshaUti Bergey et fl»- 
syn Bacterium marshalli Buchanan and 
Hammer, lorva Sta Coll Agr, Erp 
Sla., Roa. Bull. 22. 1015. 272. 

Alcahgenet viscosum W'cldin syn Pto- 
axmobactenum ri.vnsum Pribram, Kla«si* 
flkation der Sehizomycerm, 
tVien, 1933, 79. . 

Ascococeus bueeaUs Miller. (Dic-y’- 
kroorgamamcn der Mundhohic, l.cfp 2 iK. 

**1, 65 ) From the mouth. 
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Bacillus annulalus Wright Syn. Bac- 
terium annulatus Chester, Ann. Rept. 
Del. Col. Agr. Exp. Sta , 9, 1897, 
105 

Bacillus eubonianus Macchtati syn 
Bacterium cubomaniis Chester, Ann. 
Kept Del Col. Agr Exp. Sta , 9, 1897, 
132 

Bacillus duplicalui Wright (W’right, 
Mem Xat Acad. Sci , 7, 1S95, 457; 
Bacterium diiplicatus Chester, Ann 
llept Del Col Agr Exp. Sta , 9, 1897, 
90 ) Trom Schuylkill River water. 
Monotrichous 

Bacillus Jluorescens mulabtlts Wright 
(Wnght, Mem Nat Acad. Scl , 7. 1895, 
449, Bacterium Jluorescens mulabtlis 
Chester, Ann. Rept. Del Col Agr. Dtp 
Sta , 9, 1897, 120 ) From Schuylkill 
River water 

Bacillus Jluorescens nivalis Eisenberg 
syn. Daeteriumjluorescens nixalisChea- 
ter, Ann Rept Dol Col Agr. Exp St.*! , 
9, 1897, 120. 

Bacillus hai/ducl>i Hennoberg syn 
Ploeamobaclerium hayducki Pnbram, 
KlassifikatioR der Schlsamyceten, l^tp~ 
*ig und Wien, 1933, 77. 

Bacillus injluemoides apis White 
(Jour Path ami B.'ict , U. 1921, 71) 
From intestine of bee Monotnehous 
Bacillus mesenterieus aureus Winkler 
syn Bacillus utnlhri Chester, Wan 
Detcrni Ract , 1901, 25G 
Bacillus pabuh actdi II Weiss svn 
Plocamohacterium pabuh Pnbram, Klas- 
sifikation der Schizomycelcn, IxMpzig 
und Wien, 1933, 78 

Bacillus taginae Kruse syn Baeteriuni 
taginae Chester, Ann Rept Del Col 
Agr Exp Sta , 9, 1897, 67 
Bacillus tiric/j-lulcHS Trevisan 
(Grungelber Racillus, Eisenberg, Bakt. 
Diag , 1 Aufl., ISSG, 10, Trevisan, I 
gcneri e le specie delle Battcnacee, 1889, 
19 ) From water. This probably was 
the same as Bacillus JluorescensTKyisati, 
i6irf , 19 and Pseudomonas Jluorescens 
MiguU 


Bacillus scortmannii Henneberg syn. 
PlocatncAaeterium teerlmonnt Pribram, 
Klassifikation der Schizomyceten, Leip- 
zig und Wien, 1933, 79. 

Bacterium granulosum Lehmann and 
Neumann syn, Plocamohacterium granu- 
losum Pribram, Klassifikation der 
Schizomyceten, Leipzig und Wien, 1933, 
77. 

Bacterium lipolytieum Huss syn. Kur- 
Ihia hpolylicum Pribram, Klassifikation 
der Schizomyceten, Leipzig und Wien, 
1933, 75 

Baelertum orlcanense Henneberg syn. 
Vhina orleanensis Pribram, Klassifika- 
tion der Schizomyceten, Leipzig und 
Wien, 1933. 75 

Bacterium xyhnoides Henneberg syn 
Vloina xyhnoides Pribram, Klassifika- 
tion der Schizomyceten, Leipzig und 
Wicn, J933, 76. 

Brucella byzantinea (Mootsouris) Prib- 
ram (Coecobaelenum byzanlineum 
Montsouris, quoted from Pribram, Klas- 
sifikation der Schizomyceten, Leipzig 
und Wien, 1033, G7, Pribram, idem.) 

Brucella cocct/ormts (Jsfaer) Pribram. 
{Bacterium coceiforme Jaiser, quoted 
from Pribram, Klassifikation dcr Schizo- 
mycetcii, 1933, C7, Coecobaclerium ther- 
niophilum Kcgre, Compt. rend. Soc. 
Biol , Paris, 75, 1913, 814 and 807; Prib- 
ram, idem ) From sputum 

Chlorobaciertum laclts Gmllebeau 
(Bandw Jahrb. d. Schweiz , 4, 1890, 32 ) 
From the udder of cows with mastitis 
Produces a green pigment Presumably 
identical nith Pseudomonas aeruginosa 
Migula The type species of the genus 
Chlorohacterium Gmllebeau 

Chromobactcrium ehocolatum Knutsen 
(Quoted from Lasseur, Dupaix-Lasseur 
and Mclcion, Travaux du Lab de Micro- 
biol, Fac Ph.irm de Nancy, Fasc XIII, 
1913-J3-44, 1944, 164, 187, 293, and 313 ) 
Isolated by M. H. Knutsen, State Coll., 
Pennsylvania Source not known 
Dull violet with brown tinge. Disso- 
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dates into a violet and an oraiigi' strain 
(C^romobticlcrium orangium lOiutsen, 
/of. ci7., 294). 

Cliromohaclerium iodinum Davis. 
(Davis, Cent. f. B.akt., II Abt., 100, 1939, 
273; also see Clcnio and Mcllwain, Jour. 
Chom.Soc.jl’t. 1,103S, ■i79iT*setnfomonas 
iodinum Tobie and Pstudomonai demo 
Tobic, Bull. Assoc, dcs T>ip}6ni^s dc Mi- 
crobiol., Fac. PJiarm. Nancy, No. 18, 
1939, 16.) From plate inoculated with 
milk. This non-motilc organism docs 
not have the characters of Chromobac' 
(crtuni Ecnsu stricto so tliat this species 
is retained Vith Bacterium for the 
present. 

Coccus cumulus rninor Black. (Trans. 
111. State Dent.aJ Boc., 2S, 1SS6, 192.) 
From the mouth. 

Corijnehaelcrium hetnohjtieum Mac- 
Ixjan, Liebow and Rosenberg. (Jour. 
Inf. Dis., 75, 1940, 09.) From infections 
among American soldiers and natives 
in the South and West FaciOc. Similar 
in many ways to CoTiinehaderium pyo- 
jjencs and C. outs. 

Corynchactmum ptrt/ortne Honing. 
(Cent. f. Bakt , II Abt., 57, 1913, 383.) 
From tobacco plants in Sumatra. 

Dip/ococcws aquaiflis Vaughan. 
(Amor. Jour. Afed, Sci , 104, tS02, IS-i.) 
From water, 

Diplococcus glycincphilus Cordon and 
Barker. (Jour Bact , S2, 1910, 029) 
From marine mud 

Diplococcus luicus Adametz and AVich- 
inann (Adametz and AYichmann, Die 
Baktoricn der Trink- und Nufzwasscr, 
Mitt. Oest Vcrsuchsstat. f Draucrei u. 
.Malzcrci, Heft 1, 2SSS, 49, Planocoecus 
lutens Migula, Syst. B.akt , S, 1900, 274 ) 
From water. 

Escherichia Castcllani and Chalmers 
syn ColibacUr Pestana and Andrade, 
Ann Paulistas dc Med c Cir , 55, 1910, 
402. 

Escherichia coh Castcllani and Chal- 
mers syn. Colilaeter eommune Pestana 
amt Andrade, he. cit 

Ftacobaelerium harrisonii Bergey ct at 


syn. ^nci7/m /lorriioniV Buclian.an and 
Hammer, Iowa Sta. Coll. Apr. Iah 
S l. 1 ., Res. Bull. 22, 1915, 257. 

Flavolaelcrium tahidum Kiin.it.i. 
(Cent. /. Bakt., 11 Abt., 1042, 120 ) 
From spoiled semi-dried Rsh (Treirhiirt/t 
Japonicus). Polar /l.ipej/a(c. 

Eusiyonnis grandis Gr.assi?, (Conipt. 
rend. Soc. Biol., Paris, 94, 192G, lOH; 
Arch. Zool. Fxpdr, ct G(?n., 1920, 

403.) From the surface of the body of a 
flagellate (Polyrnaslix /nehhnthoe), in 
the intestine of larvae of licctlcs and 
tipulids, possibly also free in the in- 
tcstinc of IliC insects. 

Tusijormis hyeri Crass#. (Compl. 
rend. Soc. Biol , Paris, 54, 1920, 1011; 
Arch. Zooh EspCr. ct G#n., CS, 1920, 
407.) From the surface of the body of a 
flngeffato (Polyinaslit legeri) and in tfie 
inlestine of diplopoils. 

Fusi/ormii hphomonadii Gras.*#. 
(Compt. rend. Soc. Biol., Paris, 51, 
1926, 1015; Arrh. Zool. K\p#r. cl G#n, 
C5, 1920, 4CS.) Prom the surface of the 
body of ft flagcllftfe (Lophomonei ttrieta) 
and in the intestine of cockmirhrs. 

Fustformis me/elentlioe Grassf 
(Compt. rend. Soc. Biol., I’aris, 94, 
1920, 1014; Arch Kool. Fxpfr, ct Cfa., 
OS, 1026, 465.) From the surfarc of the 
|>mly of a flagcllnle (PoIymastU mrfe- 
hn/httc) and in the intestine of hsrvae of 
liocllrs nnd tipulids, 

(ilucoiioaectobac/er ccrinus TaVabashf 
and Asftl. (Cent, f, Bakt., 11 .\hf., 9S, 
1916, 252.) From fruit* 
fi/t/cfwc'acftolactrr Hqur/arirns TaU- 
Imshi nnd Asai, foe. df. From fruit*. 

(tliicononcefobacfer roseus Takajjwhi 
nnd Asfti. (Hactcrium indutiriut'i >ar. 
Aosl.iffof.» Tftkfthashi and .Isni, Cent, f- 
Bakt , 11 Abt., SI, 1930, 400; norltfiun 
hoshiqaU var. gtucuronieum / TakafiadJ 

and Asri. tbid , 57, 1913. 3S5; Takab^hi 
and As.ni. M, 93, 1930. ^2.) From 
dried iicraimmon* (bt>«b5giiki). 

O/uronobaeter liqiu/an'erts Am 
(Jour Agr Chem Soe. Japan, fO. 193t, 
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C21 and 11, 1935, 50, see Cent 1. Bakt., 
n Abt., 9S, 1936, 24S.) From fruits 
Jodococcus magnus Miller. (Deutsche 
mod Wclinschr., 14, 18SS, 612.) From 
the mouth. The type species of the 
genus Jodococcus (syn. lodococcui) 
Miller 

Jodococcus panus Miller (ibid , 612) 
From the mouth. 

Lactobacillus bulgaricus Holland syn 
Bacterium bulgarieum Buchao.an and 
Hammer, Iowa Sta. Agr Etp Sta., 
Res. Bull. 22, 1915, 250. 

Lactobacillus buehnen Bcrgey et al. 
eyn Ulvtna buchneri Pribram, Klassifi- 
kation der Schizomyceten, I^eipzig und 
Wien, 1233, 75. 

Lactobacillus dtlbrueehi Bcijeriock 
eyn Ulvina delbruecki Pribram, toe. ett , 
75, Ploeamobacterium dclbruecH Prib- 
ram, »b«d„ 77. 

Lactobacillus helvelicus Holland syn 
Ploeameboclerium easei Pribram, loc. 
cit , 77; PlocamobacUrium helieticum 
Pribram, ibid., 78. 

Lactobacillus paslonanus Bergey et al. 
syn. Plocamobaclerium pastorianum Prib- 
ram, loe. eil., 73 

LaelobaciUus pentoaceticus Fred, Pe- 
terson and Davenport syn Plocamo- 
baclenum penloacetieum Pribram, foe. 
cit , 78. 

Lactobacillus plantarum Holland syn 
Ulvtna eucumeris fermentati Pribram, 
loc at., 75. 

Laeiobaeillus faelte Olacn-Sopp. (Cent, 
f Bakt , II Abt , S3, 1912, 14 ) From 
ropy milk 

Leptotrichia Trevisan partial syn 
Leucolkrix Oersted, De regionibus 
marinis, 1S44, 44. 

Listeria monocytogenes Pirie syn. Bru- 
cella monocytogenes Pribram, KlassiGka- 
tion der Schizomyceten, Leipzig und 
Wien, 1933, 63 

Mammoeoccus gorini (Quoted from 
L. Gonni, Enzymologia, 10, 1912, 102 ) 
From the udder 

Mieroeoecus a/ermenlans Castellani 
(Proc. Soc. Exp Biol, and Med ,W,1928, 


536; also see Jour. Trop Med. and Hyg , 
S5, 1932, 372 ) From an ulcerative 
lesion of the skin 

J/tcrococcHS albus var. malligenes Du- 
mais end Albert. (Quebec Laitier, 5 
(2), 1940, 19.) From Richelieu cheese 
Regarded as nn important ripening 
agent. 

Mtcrocoecus aqualtlts Vaughan. 
(Vaughan, Amor. Jour. Med. Sci., lOi, 
1892, 190; not il/icrococcus aqualihs 
Chester, Man Determ Bict , 1901, 88; 
not Mtcrocoeeus aqualtlts Bolton, Ztsch r. 
f IIys.» It 1SS6, 94.) From water 

Micrococcus aqualilts albtssimus von 
Rigler. (Hyg Uund , IS, 1902, 482 ) 
From bottled mineral waters 

Micrococcus a^uatilis albus Vaughan. 
(Vaughan, Amer. Jour. Med. Sci , 104, 
1892, 182; not .'^Iteroeoccus aqualihs albus 
Toporoff, Cent f Bakt , IS, 1893, 487.) 
From water. 

Mtcrocoeeus aqualihs rnagnus Vaughan 
(Amer Jour Med Sci , lOi, 1892, 182.) 
From water 

Micrococcus a^uii'icus ZoBell and Up- 
ham. (Bull. Scripps Inst, of Ocean- 
ography, Univ Calif., S, 1944, 275 ) 
From seawater 

Micrococcus cyaneus (Schroeter) Cohn 
syn Bacterium cyaneus White, U. S 
D.A , Bur. Entomol Tech Ser. Bull. 
14, 1900, 16. 

J/tcrococcHS enlerotdeus C.astcllani 
(I'roc. Soc E^p Biol, and Med , SS, 
1928, 536, also sec Jour, Trop. Med and 
Hyg , 1932, 372.) From feces. 

Mtcrocoeeus surybafts ZoDell and Up 
ham. (Bull. Scripps Inst, of Ocean- 
ography, Univ. Cahf., S, 1944, 255 ) 
From sea water 

Micrococcus griseus Winter syn. Ba- 
cillus griseus Trevisan, I generi e le 
specie ddie Battoriacec, 18S9, 18. 

Micrococcus ftmonot lumata. (Cent 
f Bakt , ir Abt , 103, 19t2, 110 ) From 
spoiled aemi-dried fiahea (Scomber ja- 
ponieus nivl Trachurus japonicus) Re- 
sembles .Ificrococcus cajeofyhcuj and 
M muco/aciens. 



69G 


JtAKtTAL or DETEIUUNATIVE DACTEEIOLOCY 


Micrococcus infimus ZoBell and Up- 
ham. (Bull. Scripps Inst, of Ocean- 
ography, Vniv, Calif., S, 1944 , 262.) 
From marine bottom deposits. 

Mtcrococexis laevuiosinerlh Castellani. 
(Proc. Sqc. Exp. Biol, and Med., 415, 1923, 
536; also see Jour. Trop Med. and Hyg., 
S5, 1932, 372.) From a case of Btoma- 
titis. 

Mtcrococcvs maripunicetis ZoBell and 
Upham. (Bull. Scripps Inst, of Ocean- 
ography, Univ. Calif., 5, 1914, 264.) 
Sessile form found on slides submerged in 
sea water. 

Mierocoeeus meienlericiis Castellani. 
(Quoted from Jour. Trop Med. and 
3S, 1932, 372.) From case of 
ulcerative colitis. 

JA'crccoccuj moricolor Holmes and 
Wilson. (Jour. Bact., iS, 1945, 311.) 
From contaminated wounds. Produces 
a mulberry pigment on potato 
Micrococcus myestievs Castellani. 
(Arch. Dermat. and Syphil., 18, 1923, 
^7.) From cases of pseudomycosis. 

Micrococcus nexijer Miller. (Miller, 
Die Mikroorganiamen der MundhohJe, 
Leipzig, 18S9, 65.) From the mouth. 
Probably Streptococcus brms according 
to Coadby (Mycology of the Mouth, 
London, 1903, 60). ' 

Micrococcus pulaius Hawnel (Mem. 
Nat Acad. Sci , 8, 1896,21.) Fromsoil. 

Micrococcus putneus CaslcUani. 
(Quoted from Jour. Trop. Med and 
Hyg., S5, 1932, 372) From » case of 
glossitis. 

Micrococcus rhodochrovs Migula syn. 
Bacillus rhadochrous Dyar, .\nn, N. Y. 
Acad. Sci , 8, 1895, 362, Bnetenum rhodo- 
chrous Chester, Ann. Kept Del Col. 
Agr. Exp. Sta,, S, IS07, llG ) Dysir had 
the origin.*!! Micrococcus rhodochrous 
culture from Kri! and felt as have others 
who have examined this culture that it 
is not a tnje Micrococcus. 

Micrococcus sedenlarius ZoBcU and Up- 
ham. (Bull. Scripps Inst, of Ocean- 
ography, Univ. Calif., 5, 1944, 260 ) 


^ssile form found on slides submerged 
in sea water. 

Micrococcus sedimcntcus ZoBell and 
Upham. (Bull, Scripps Inst, of Ocean- 
ography, Univ. Calif., 5, 1944, 265.) 
Sessile form found on slides submerged 
in sea rrater and in marine mud, 
Micrococcus visieidus Castellani, 
(Proc. Soc. Exp. Biol, and Med., !5, 
192S, 536; also see Jour. Trop. Med. and 
Hyg., S5, 1932, 372.) From an in. 
flamed upper lip. 

Microspira i-ocinons Gicklhorn. 
(Cent. f. Bakt., 11 Abt , 50, 1920, 422.) 
Prom the pool in the Botanical Garden, 
Univ. Graz, Austria. Contains grains 
of sulfur. 

Neisseria bahesi Trevisaa. (Bact5rie 
do rhdraoglobinurie du boeuf. Babes, 
18S8; Trevisan, I gencri e le specie delle 
Balteriacee, 1SS9, 32.) 

Neisseria htea (Adamete) Trevisaa. 
(Diplocaccus luteus Adametz, 1837;Trev- 
isan, I generi 0 le specie delle BatterUcce, 
I8Sa, 32.) 

Neisseria m'cheli Trevisaa. (Tra- 
chomcoccus, Michel, 18S6,* Trevissa, J 
gencri c le specie delle Batterlacee, l$$d, 
32.) 

Nmsena pharynyis syn. J/terococew 
pkaryngis Cruikshank and Cniikshank, 
Med. lies. Council Syst, ol Bact., 8, 
1931, 349. 

Fccinio decipiens Trevisan. (SpiriU 
luni aus dor Luffc, Babes, Ztschr. f. Hyg , 

5, 1SS8, 1S.7; Trevisan, I generi e le specie 
delle Batterlacee, 18S9, 24.) From the 
air. 

pQcima rabida Trevisan. (Spirillum 
be! Babies, Babes, Ztschr. /. Hyg-> 

I8SS, ISI; Trevisan, 1 gencri e le specie 
delJc Batlcrincce, 1889, 23 ) 
Pcctobacten'um delphinh ^\a!dce. 
(Ark, Phytopath., S8, 193S, 281 ; WaWce, 
Iowa State Coll Jour. Sci., 19. 1945, 471.) 
Causes larkspur bacterial blight. 

Phytomonos osplenh Ark and Tomp- 
luns. (Phytopath , S6, I94G, 7CO.} 
Causes leaf blight of bird’s nest fern. 

Phytomoms mocuU/cliim-pardentae 
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^Micrococcus infimus ZoBell and Up- 
ham. (BuU, Scripps Inst, of Ocean- 
ography, Univ. Calif., S, 1944, 262.) 
From marine bottom deposits. 

Micrococcus laevulosinertis Castellani. 
(Proc. Soc. Exp. Biol, and Med., 25, 1928, 
530; also see Jour. Trop, Med. and Hyg., 
S5, 1932, 372.) From a case of stoma- 
titis. 

Micrococcus maripuniceus ZoBell and 
Upham. (Bull. Scrippa Inst, of Ocean- 
ography, Univ. Calif., 5, 1944, 261.) 
Sessile form found on slides submerged in 
sea water. 

^l/jcrococcus meientericus Casteifani. 
(Quoted from Jour, Trop. Med. and 
Hyg., 35, 1932, 372.) From case of 
ulcerative colitis. 

Micrococcus moricolor Holmes and 
’Wilson (Jour. Bact., 49, 1945, 3U.) 
From contaminated wounds. Produces 
a mulberry pigment on potato. 

Micrococcus mi/celicvs Castellani. 
(Arch. Dermat. and Syphil , 18, 1928, 
857.) From cases of pseudomycosis. 

Micrococcus nexifer Miller. (Miller, 
Die Mikroorganismen der Mundhohle, 
Leipiig, 18S9, 65.) From the mouth. 
Probably Streptococcus hrevis according 
to Goadby (Mycology of tbe Mouth, 
London, 1903 , 60). 

Micrococcus putalus Bavenel (Mem. 
Nat. Acad. Sci , 8, 1596, 21.) From soil. 

Micrococcus putneus Castellani. 
(Quoted from Jour Trop Med and 
Hyg., 55, 1932, 372 ) From a case of 
glossitis 

Micrococcus rhodochrous Migula syn. 
Bacillus rhodochrous Dyar, Ann. N Y. 
Acad. Sci , 8, 1S95, 362, Bactenuin rftodo- 
chrous Chester, Ann Bept. Del, Col, 
Agr Exp Sta . 9, 1897, Il6 ) Dyar had 
the original Micrococcus rhodochrous 
culture from Kril and felt as have others 
who have examined this culture that it 
is not a true Micrococcus 
Micrococcus sedentarius ZoBell and Up- 
ham. (Bull. Scripps Inst of Ocean- 
ographv, Univ. Calif, 5, 1944, 200) 


&ssile form found on slides eubmorgod 
in sea wafer. 

Micrococcus sedimentcus ZoBell and 
trpham, (Bull. Scripps Inst, of Oceao. 
ography, Univ. Calif., 5, mi, 205.) 
Sessile form found on slides submerged 
in sea water and in marine mud. 

Micrococcus visicidus Castellani. 
(Proc. Soc. E.xp. Biol, and Jlcd., !5, 
1928, 536; also see Jour. Trop. Med. and 
Hyg., S5, 1932, 372.) From an in- 
flamed upper lip. 

Microspira vacillans GicKlhorn, 
(Cent. f. Bakt., II Abt., SO, 1920, 422) 
From the pool in the Botanical Garden, 
Univ. Graz, Austria. Contains grains 
of sulfur. 

Neisseria hahesi Trevisan. (Bact^rie 
de I’h^moglobinurie du boouf, Babes, 
1888; Trevisan, I generi c le specie delle 
Batteriacee, 18S9, 32.) 

Neisseria luiea (Adametz) Trevisan. 
{Diptococcus luleus Adametz, 18S7; Trev- 
isan, 1 generi e le specie delle Batteriacee, 
18S9, 32.) 

Neisseria micheli Trevisan (Tra- 
chomcoccus, Michel, 1SS6; Trevisan, I 
generi e le specie delle Batteriacee, 18S9, 
32.) 

Neisseria pharyngis syn. Micrococcus 
pharyngis Cruikshank and Cruikahank, 
Med. Kea. Council Syst. of Bact , 8, 
1931, 349. 

Pacinia dccipiens Trevisan, {SpiriU 
lum aus der Luft, Babes, Ztschr. f. Hyg , 

5, 18SS, 183; Trevisan, I generi do specie 
delle Batteriacee, 18S9, 24 ) From the 
air. 

Pacmio rabida Trevisan. (Spirillum 
l)ci Rabies, Babes, Ztschr. f. Hyg , 

1888, 18I; Trevisan, I generi e le specie 
delle Battcriaece, 1SS9, 23.) 

Peetobactenum delphinii llaldcc. 
(Ark. Phytopath , 88. 193S, 2S1 ; WaMce. 
Iowa State CoJi. Jour. Sci,, 19, 1945, 471 ) 
Causes larkspur bacterial blight. 

PAfftomonas asphnii Ark nnd 
kins. (Phytopalh., 30, 

Causes leaf blight of bird’s nest fern- 
Phylomontis Tnficuh/cfitm'yurdrni'i* 
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Ark. (Pbytopalh , S6, 1946, SC7.) Prom 
gardenia (ffardirnio jasmtnoidet). A 
>anthonionad. 

Phylomonas syrtngae populana Smith. 
(Jour. Agr. Res., 68, 1944, 269.) Con- 
sidered the cause of blister spot, a disease 
of apple. 

Phytomonas washinglontae Pine. 
(Phytopath., SS, 1943, 1203) From 
the Washington palm, H'asAtnjrfonia 
fihfera. A pseudomonad. 

Pneumococcus Jlaiescens Arloing. 
(Compt. rend. Acad. Scl., J09, 1889, 
428 and 459.) From lesions of cattle 
having peripneumonia. 

Pneumococcus gutta eeret Arloing, loe. 
Ctl. From lesions of cattle h.aving 
peripneumonia 

Pneumococcus Itchnoides Arloing, loc. 
eit. From lesions of cattle having 
peripneumonia. 

Pseudomonas aesiumarina ZoBell and 
Upham. (Bull. Seripps Inst, of Ocean* 
ography, Univ, Calif., S, 1944, 269 ) A 
marine sedentary organism. 

Pseudomonas allit (Grifhths) Migula 
syn. BaciUu% allil Sternberg, Man of 
Bact., 1803, C29. 

Pseudomonas ambtgua (Wright) Ches- 
ter syn Bacterium ambiguus Chester, 
Ann Rept. Del Col. Agr E'lp. Sta., 9, 
1897, 71. 

Pseudomonas atlanhca Humm. (Duke 
Univ Marine Lab , North Carolina, 
Dull 3,1946,53.) From scan ced (Croc*- 
larta blodgellti) and beach sand. Digests 
agar 

Pseudomonas aurea Migula syn. Bac- 
terium fluorescens aureus Chester, Ann 
Rept. Del. Col. Agr E^p Sta , 9, 1897, 
109. 

Pseudomonas azotogena ZoBclI and 
Upham (Bull. Scripps Inst, of Ocean- 
ography, Univ. Calif., 5, 1944, 260 ) 
From Bca water and marine mud. 

Pseudomonas beauforlcnsis Ilunun (loe 
cit , 5S). From ecauatcr, bottom mud 
and on algae Digests agar. 

Pseudomonas berolinensis Migula 
(Indigoblauer Bacillus, Clacssen, Cent. 
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f. Bakt., 7, 1890, 13, Bacillus berolinensis 
indieus Germano, Cent. f. Dakt., 12, 
1892, 517; Bacillus indigo/erus Zimmor- 
mann, Bakt. unserer Trink- u Xutz- 
irosser, Chemnitz, 2, 1894, 16, not indi- 
cated as being the same as Bacillus indi- 
goferui Voges, Cent. f. Bakt , 14, 4893, 
307, Bacillus indigonaceus Schneider, 
Arb bakt. Inst. Karlsruhe, 1, Heft 2, 
ISOI, 228; Migula, in Engler and Prantl, 
Die natufl. Pflanzenfam., 1, la, 1895, 
29; Bacterium tndigonaeeum Lehmann 
and Neumann, Bakt. Diag , 1 Aufl., 2, 
1896, 267; Bacterium berolinensis indteus 
Chester, Ann Rept. Del. Col. Agr. Exp 
Sta , 9, 1897, 118 ) From Spree River 
water. 

Pseudomonas 6u/yr» Migula syn. Bac- 
terium butyri fluorescens Chester, Ann. 
Rept Del. Col. Agr, Exp. Sta., 9, 1897, 
120 . 

Pseudomonas centrifugans (Wright) 
Chester. (Poet'ffus eentnfugans Wright, 
Mem. Nat. Acad. Sci., 7, 1895, 463, Bac- 
terium centri/ugans Chester, Ann. Rept. 
Del. Col Agr. Exp. Sta., 9, 1897, 05; 
Chester, Afan. Doterm Bact., 1001,312.) 
From water. 

Pseudomonas coadunata Chester syn 
Bacterium coadunatus Chester, Ann. 
Rept. Del Col. Agr. Exp Sta , 9, 1897, 
90. 

Pseudomonas coeno^ios ZoBel! and Up- 
ham. (Bull. Scripps Inst, of Ocean- 
ography, Univ Calif., S, 1944, 272.) 
From film of marine fouling organisms. 

Pseudomonas cohaerea (Wright) Ches- 
ter, not Bacillus cohaerens Gotthcil, 
Cent f. Bakt., 11 Abt , 7, 1901, 458; 
Bacterium cokaereus (sic) Chester, Ann. 
Rept Del. Col. Agr. Exp Sta., 9, 1897, 
93. 

Pseudomonas eoli communis Conn, 
Esten and Stocking. (Storrs Agri. Exp. 
St.a , Conn , 18th Ann. Rept. for 1906, 
186) From cheddar cheese Like 
Bacillus eoli communis except that it has 
a single, long flagellum. 

Pseudomonas conrexa Chester syn. 
Bacterium fluorescens contexus Chester, 
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Ann. Rept. Del. Col. Agr. Exp. Su., 9 
1897, 123. 

Pseudomonas corallina Humm (ioc. 
cit., 59). From marine algae of all 
common species at Beaufort, Nor. Car. 
Digests agar. 

Pseudomonas delabens (Wright) Ches. 
ter syn. Bacterium delabens Cheater, 
Ann, Ropt. Del. Col. Agr, Exp. Sta., S 
1897, 97. 

Pseudomonas eisenbergii Afigufa ayn. 
Bacterium fluorcscens non-liquefaciens 
Chester, Ann. Rept. Del. Col. Agr, Exp, 
Sta., 9, 1897, 124. 

Pseudomonas elongate Kumm (Ioc. cit., 
60). From intertidal sand, Atlantic 
Beach, Nor. Car. Digests agar. 

Pseudomonas enalia ZoBell and Up- 
ham. (Bull, Scripps Inst, of Ocean- 
ography, Univ. Calif., 5, 1944, 251.) 
From sea water and marine mud. 

Pseudomonas fairmounlensis (IVright) 
Chester syn. Bacterium fairmounlensis 
Chester, Ann. Rept Del. Col. Agr. Etp. 
Sttv., 9, 1897 , 90. 

Pseudomonas felthami ZoBell and Up- 
ham. (Bull. Scripps Inst of Oce.an. 
ography, Univ. Calif , 6, 1944 , 267.) 
From marine mud 

Pseudomonas fimbrtata (Wright) 
Chester syn. Bacieriutn fimbriatus 
Chester, Ann Rept Del. Col. Agr. E\p, 
Sta., 9, 1897, 95 

Pseudomonas Jlondana Humm {Ioc. 
cil.y 60) From algae and beach sand 
at Miami, Fla , and Beaufort, Nor- Car 
Digests agar. 

Pseudomonas fluorcscens Migula syn. 
Bacterium fluorcscens Uquefaciens Ches- 
ter, Ann. Rept. Del. Col Agr Exp 
Sta., 9, 1897, 120 

Pseudomonas fohacea Chester sjti. 
Bacterium fluorescens foltaceus Chester, 
Atm. Rept. Del. Col Agr Exp Sta., 9, 
1897, 122. 

Pseudomonas i 7 enic:ulatus (Wright) 
Chester. Bacillus geniculalus IVright, 
not Bacillus geniculatus DcBary, Inaug 
Diss., Strassburg, Leipzig, 18S5; not 
Bacillus geniculatus Trcvisan, I generi e 


le specie delle Batteriacee, 1889, 16; eyn. 
Bacterium geniculalus Chester, Ann! 
Rept. Del. Col. Agr. Exp. Sta., 9 , 1897 
95. 

Pseudomonas humicola Berstej-n. 
(Arb. bakt. Inst. ICarlsruhe, S, 1903, 97.) 
From soil. 

Pseudomonas hypothermis ZoBell and 
Upham. (Bull. Scripps Inst, of Ocean- 
ography, Univ. Calif., S, 1944, 276) 
Prom marine bottom deposits. 

Pseudomonas incognita Chester sj-n. 
Bacterium fluorescens incognilus Chester, 
Ann. Rept. Del. Col. Agr. Exp. Sta., 9, 
1897, 122. 

Pseudomonas iudoloxidans Gray. 
(Rroc. Roy, Soc. London, B, iOS, 192S, 
263.) From soil from Italian Tyrol. 

Pseudomonas indigoferus (Voges) Mi- 
gula {Bacillus indigoferusyogeStCcjiX. 
{. Bakt., 14, 1S93, 307; Bacterium indigo, 
ferns Chester, Ann. Ropt, Del. Col, Agr, 
Evp. Sta., 9, ISO?, 118; Migula, Sysf. d. 
Bakt., S, 1900, 950 ) From Kiel tap 
water (Voges); from Delft ditch wafer, 
mud and garden soil (Elarari-Volcani, 
Arch.f. Mjkrohiol., R>, 1039, 357). Some 
authors regard Voges’ organism as 
identical with Claessen’s indigo blue 
bacillus, see Pseudomonas herolinensis. 

Pseudomonas indigoferus vnr, immo- 
bills Elarnri-Volcani. (Arch. f. Mikro- 
biol , to, 1039, 350.) From difcJi mud. 
Sec I.«hmann and Neum.xnn (Bakt 
Di.ag , 1 Anil., f, 1896, 267) who also had 
a non-motile strain (Bacterium indigo- 
naceum) from KrM which they coo- 
pidcrod identical n ith Clncsfien's indigo 
blue baciUu''. 

Pseudomonas inertia Humm {Ioc. cit., 
Gl) From intertidal sand, Atlantic 
Beach, Nor. Car. Digests agar. 

Pseudomonas ins Migula sj-n. Bacil- 
lus fluorescens crasiws Kruse, in FlQpge, 
Die Mifcroorganismcn, 3 Aufi., S, 1S96, 
231, Bacterium fluorescens erassus Ches- 
ter, Ann Rept. Del. Col Agr. Rvp. Sta., 

9, 1897, 134; Roeferttm iWs Chester, 
idem, 137.) From sputum. 

Pseudomonas jaegeri Migula syn. Bae- 
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terium proteus fiuore$cens Cheater, Ann. 
Kept. Del. Col. Agr. Exp. Sta , 9, 1897, 
119, and Bacillus urinae Chester, Man 
Determ. Bact , 1901, 263 
Pseudomonas javantea (Eijkmann) Ml- 
gula syn. BacieHum joi'anunai* Ches- 
ter, Ann. Itept. Del. Col. Agr. E\p Sta , 
9, 1897, 111. 

Pseudomonas liquida Chester. (Ba- 
cillus Uqmdus FranUancl and Frankland, 
Ztschr f. Ilyg., 6, 1889, 382; Chester, 
Man. Determ. Bact., 1901, 311, AcArome- 
bacter liquidum Bergcy et a]., Manual, 
1st ed., 1923, 1-15 ) From water. Orig- 
inally described merely as motile, Ches- 
ter recognises the species as polar 
flagellate and lists Bacillus liqucfaeiens 
communis Sternberg and Baallus aqua- 
(ill's communis Kruse as synonyms 
Pseudomonas lonqa Migula ejm. Bac- 
terium /luorescens longus Chester, Ann. 
Kept. Del Col. Agr. Exp. Sta , 9, 1897, 
124. 

Pseudomonas maeroselmis Migula eyn. 
Bacillus fiuorescens putidus Chester, 
Atm. Bept Del Col. Agr. Exp Sta., 
1897, 121. 

Pseudomonas marinopersica Zo Dell and 
Uphatn. (Dull, Seripps last, of Ocean- 
ography, Univ. Cahf., 5, 1941, 275.) 
From marine bottom deposits 
Pseudomonas melochlora (IVinUer and 
Schrottcr) hligula eyn. Bacterium melo- 
cklorus Chester, Ann, Hcpt. Del Col 
Agr. Exp Sta., 9, 1897, 120, see abst in 
Cent, f Bakt., 9, 1S91, 700 
Pseudomonas membranula ZoBell and 
Upham. (Bull Seripps Inst, of Ocean- 
ography, Univ Calif., 6, 1944, 270 ) 
Sessile form found on slide submerged 
in sea. 

Pseudomonas minvtissima Migula s>ii 
Bacterium Jluorescensminutissimus Clics- 
ter, Ann Kept. Del. Col Agr. Exp Sta., 
9, 1897, 120 

Pseudomonas monaJiforinis (Kruse) 
Chester syn. Bacterium monadiformis 
Chester, Ann Hept Del Col. Agr. Exp, 
Sta., 9, 1897, GO; Bacterium cof* moWfs 
Chester, lAid , 69 


Pseudomonas muUistriata (Wright) 
Chester syn. Bacterium muUistriatus 
Chester, Ann. Kept. Del. Col Agr Exp. 
Sta., 9, 1897, 90. 

Pseudomonas nebulosa (Wright) Ches- 
ter syn, Baclerium nehulosus Chester, 
-Vnn. Rept. Del. Col. Agr. Exp. Sta., 9, 
1897, 93 

Pseudomonas ncmfica ZoBell and Up- 
ham. (Bull. Senpps Inst, of Ocean- 
ography, Univ Calif , 5, 1914, 255.) 
From sea water and marine mud. 

Pseudomonas ncz«6/fi* (Wright) Ches- 
ter syn. Bacterium ntxibtlts Chester, 
Ann. Rept. Del. Col. Agr. Exp. Sta , 9, 
1897, 74 

Pseudomonas obscura ZoBell and Up- 
liam (Bull. Seripps Inst, of Ocean- 
ography, Univ. Calif., 5, 1944, 274 ) 
From marine bottom deposits 

Pseudomonas oceanica ZoBell and Up- 
ham. (Bull. Seripps Inst, of Ocean- 
ography, Univ. (^lalif., 5, 1944, 266.) 
From marine mud. 

Pseudomonas oehracea (Zimmermann) 
Chester syn. Bacterium ockraeeus Chea- 
ter, Ann Rept. Del Col. Agr Exp Sta., 
9, 1897, 101. 

Pseudomonas oialts Chester syn. Bac- 
lenum Jluortscens ovahs Chester, Ann. 
Rept. Del Col. Agr Exp Sta., 9, 1807, 
123 

Pseudomonas paUeseens Migula syn 
Bacterium rin'dis pallescens Chester, 
Ann. Rept Del Col. Agr. Exp. Sta., 9, 
1897, 124 

Pseudomonas perfcctomarinus ZoBell 
and Upham. (Bull. Seripps Inst, of 
Oceanography, Univ. Calif., 5, 1944,277.) 
From sea water and marine mud 

Pseudomonas periphyla ZoBell and 
Ujdiani (Bull Seripps Inst, of Ocean- 
ography, Univ Calif., S, 1914, 276 ) 
Sessile form found in film of m.arinc 
fouling organisms. 

Pseudomonas phosphorescens (Fisher) 
Bergey et al. syn Po4(eure/fa phos- 
phoreseens Treviaan, I gencri e Jo specie 
dclle Battenacoc , ISS9, 21 ; Bacillus plios • 
pAorescens indicus Eisenberg, Bakt. 
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Diag., 3 Aufl., 1S91, 123; Vibrio indicus 
Lehmann and Neumann, Bakt. Diag,, 
• 1 Aufl., S, 1896, 341; Bacterium phos- 
phoreecens indicus CJiestcr, Ann. Kept. 
Del. Col. Agr. Exp. Sta., 9, 1897, 120; 
Pholobacler indteum Deijerinck, Proc. 
Sect. Sci., Kon. Akad. v. Wctensch., 
Amsterdam, 5, 1900, 352; Microtpira 
phosphorescens Chester, Man. Delerm. 
Bact., 1901, 333; Bacillus indicus Bei- 
jerinck, Folia ilikrobiologica, Delft, I, 
1912, 1. Beijerinck (loc. cU., 1900) dis- 
cusses two variants of this species: 
Pholobacler indicum var. obseurum and 
Pholobaeicr tnrftcuw var. parmim. 
Later, Beijerinck (loc. eil , 1912), in dis- 
cussing mutants of this species, proposes 
the species names Bacillus indicus par- 
vus, Bacillus indicus semiohscurns and 
Bactlius tndteus ohscurus. 

Pseudomonas piseova Hanzawa and 
Takcda. (Jozog.aku 2asshi, Osaka, Ja- 
pan (Jour, of Zymology), 9, 1931, 571; 
quoted from Takcda, Cent, f Bakt., II 
Abt., 94, 1930, 40 ) From diseased sal- 
mon eggs. 

Pseudomonas plcomorpha ZoBell and 
Upham. (Bull Scripps Inst, of Ocean- 
ography, Univ. Calif , 5, 1914, 275.) 
From marine bottom deposits. 

Pseudomonas pullulans OVrigbt) 
Chester sjTi. Bacterium pullulans Ches- 
ter, Ann. Kept. Del. Col. Agr. Exp. 
Sta , 9, 1897, 105. 

Pseudomonas puris Patrick and B'erk- 
man. (Proc. Iowa Acad. Sci., $7, 1930, 
57.) From a typhoid-like infection of 
snakes. 

Pseudomonas ribicola Bohn. (Jour- 
Agr Res , 75, 1946, 2SS ) From the na- 
tive currant, Rtbes aureum 
Pseudomonas ribojlavtnus Foster. 
(Jour. B.act., 47, 1944, 30.) Oxidizes 
riboflavin to lumiebrome. From ribo- 
flavin-rich soil 

Pseudomonas roseola Ilumm (loc. cit , 
62) From intertidal sand, Atlantic 
Beach, Nor Car. Digests agar 
Pseudomonas rugosa (Wright) Chester 
syn. Bacterium rugosus Cliester. \nn. 


^pt Del, Col. Agr, Exp. Sta., 9, 1S97, 

Pseudomonas schuylkilliensis Chester 
BjTi, Bacterium fiuorescens schuylhl- 
liensis Chester, .(Vnn. Rept. Del. Col. 
Agr. E.xp. Sta., 9, 1897, 119 
Pseudomoiias scissa (Frankland and 
Frankland) Migula syn. Bacterium tets- 
sus Chester, Ann, Rept. Del Col. Agr. 
Exp Sta., 9, 1897, 143. 

Pseudomonas sessilis ZoBell and Up- 
ham. (Bull. Scripps Inst, of Ocean- 
ography, Univ. Cahf., 5, 1944, 259.) 
Sessile form found on solid surfaces sub- 
merged in the sea. 

Pseudomonas sinuosa (Wright) Chester 
syn. Bacterium sinuosus Chester, Ann. 
Rept. Del. Col. Agr. Exp, Sta., 9, IS97, 
69. 

Pseudomonas smaragdhia Migula syn. 
Bacterium smaragdtno foctidus Chester, 
Ann. Rept. Del. Col. Agr. Exp. Sta , S, 
1$07, 119; and Bacillus smaragdtnus 
Chester, Man. Determ. Bact., 1901, 263 
Pseudomonas sterolropis ZoBell and 
Upham. (Bull. Scripps Inst, of Ocean- 
ography, Univ. Cahf., S, 1944, 272) 
From a film of marine foulmg organisms 
Pseudomonas striata Chester s}!! 
Bacterium slriatus viridis Chester, .^nn 
Rept. Del. Col. Agr. Exp. Sta , 9, 1897, 
123. 

Pseudomonas syncyanea Migula sjn. 
Bacterium syncyanus (sic) Sciroeter, 
Bcitr, z. Biol. d. Pflanz., 1, Heft 2, 1S72, 
126 and Bacterium cyanogenum Zopf, Die 
Spaltpilze, 2 Aufl., 1SS4, 50; may be in 
1 Aufl. 

Pseudomonas synxanlha (Ehrenberg) 
Holland. (Vibrio synxanthus L'hren- 
berg, Verhandl. d. Berl. Akad , 1810, 202, 
Vibno xanthogenes Fuchs, Magazin f. d. 
ges. Tierhoilk., I, 1841, 193; Baclenum 

,, • c-v— ..40- :« Prthr. Roitrase 

• ' 120 ; 

■ . ■ ikro- 

jbac- 

lertum synxanlhum Dergey et al , Man 
ual, 1st ed , 1923, 102; HoiramI, Jour 
Bact , 5, 1920, 220 ) Bergey et 
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(Manual, 1st ed., 1923, 102) give Bac- 
terium xanthogcnes as a synonym Prom 
milk and cream. Polar flagellate (Ham- 
mer, personal communication). See 
Hammer, Res. Bui 20, Iowa Agr. Etp. 
Sta., 1915, for a description of this orga- 
nism 

Pseudomonas tenuis Migula syn. Bac- 
terium jluorescens (enuis Cheater, Ann. 
Rept Del. Col. Agr. Exp. Sta., 9, 1897, 
124. 

Pseudomonas iureosa Migula syn. 
Turkisfarbener Bacillus, TatarofI, Inaug. 
Diss., Dorpat, 1891, 52. 

Pseudomonas ladosa ZoBcll and Up- 
ham. (Bull. Scripps Inst, of Ocean- 
ography, Univ Calif , S, 1944, 263 ) 
From sea water and marine bottom 
deposits 

Pseudomonas vendrelli Toble. (Pseu- 
domonas vendralli (sic), mentioned by 
Farrell and Wolff, Jour. Ind and Eng. 
Chem , SS, 1011, 1186, U S. Patent 
2,227,716, JIar. 1942, issued to Lockwood 
et al., Bacillus vendrelli Laaseur, Du- 
paix-Lasseur and Melcion, Travaux Lab 
Microbiol. Fac. Pharm Xancy, Fasc 
13, 1042-13-44, 1944 , 293.) Isolated by 
W. C. Tobie in 193S from well near 
Ponce, Puerto Rico owned by Mr Ven- 
drell (Tobie, Jour. Bact , S2, 1910, 685). 
Presumably Pseudomonas aeruginosa 
Pseudomonas vtrescens (Frick) Migula 
syn Bacterium virescens Chester, Ann. 
Rept. Del. Col. Agr. Exp. Sta , 9, 1807, 
124. 

Pseudomonas liscosa (Frankland and 
Frankland) Migula syn. Bacterium vis- 
cosus Chester, Ann. Rept Del. Col. 
Agr. Exp. Sta , 0, 1897, 145, not Bac- 
lerium tiscosum Wcldm and Levine, 
Abst Bact , 7, 1923, 16 
Pseudomonas xanifiOcArus ZoBcIl and 
Upham (Bull Scripps Inst, of Ocean- 
ography, Univ. Calif., S, 1944 , 279) 
From marine bottom deposits. 

Pamibacleriiim alactolylieum Prdvot 
and Taffanel. (\nn Inst. Past, 63, 
1912, 259 ) From an o^teophhgmon of 
the mixill >r\ b im*. 


Salmonella atkerlon Ferris, Ilertzberg 
and Atkinson (Med. Jour. Australia, 
32, 1945, 368.) From 29 cases of gastro- 
enteritis in an army hospital 

Salmonella typhosa (Zopf) White syn 
Ilactllus typhicus Cabral and Da Rocha, 
I Trabalhos do Cabinelte de Micro- 
biologia; abst in Ann dc Mierographie, 
2, 1889-1890, 29> 

Sarcina pelagia ZoBell and Upham 
(Bull, Scripps Inst, of Oceanography, 
Univ Calif , S, 1944, 279 ) From sea 
water and marine bottom deposits 

Serratia Juehstna Bergey et al. syn. 
Proteus fuehsinus Pribram, Klassifika- 
tion der Schisomyceten, Leipzig und 
Wien, 1933, 73 

Serratia indita (EUenberg) Bergey ct 
al syn Bacillus Indicus ruber Flugge, 
Die Mikroorganismen, 2 AufI , 1886, 
2S5; Bactenurn mdicum Crookshank, 
Manual, 1$$7, 240 

Spirillum parvum Esmarch (Cent, 
f. Bakt , I Abt., Orig , $2. 1902, 505? 
also see Zettnow, tbid , 78, 1916, 1 ) 
From decaying organic matter 

Spirtllumspuiigenum Flugge (Leuls, 
Lancet, Sept 20, 1884; Flugge, Die Mi- 
kroorganismen, 2 Aufl , 18S6, 387, Pa- 
cinta levtsi Trevis.\n, I genen e le specie 
dellc Balteriacce, 1889, 24 ) From 
sputum. 

Staphylococcus aclivus Prdvot and 
Taffanel. (Ann. Inst Past , 71, 1915, 
102.) From puerperal septicemia. An- 
aerobic. 

Staphylococcus eilreus duodenalts Gess- 
ner. (Arch f. Hyg , 9, 1889, 130 ) 
From the human duodenum. 

BtapAyfecaccus rna^nus Black. (Trans 
111. State Dental Soc , S£, 18SC, ISS ) 
From the mouth. 

BtopAtfloceccws medius Black (Trans. 
III. State Dent.-il Soc , S!, 18S6, 100 ) 
From the mouth. 

Staphyheoccus pyogenes bovis Lucet 
(Ann Inst. Past., 7, 1893, 327.) From 
bovine abscesses 

Staphylocoecui iiscosus (loadliy. 
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(Mycology of the mouth, London, 1903, 
172.) From the mouth. 

Slreptobaclerium dextranieum Perquin. 
(Jour. Microbiol, and Serol., C, 1940, 
226.) Produces slime from sucrose solu- 
tions. 

iS/rcptococcMs aqualilis Vaughan. 
(Amer. Jour. Mod. Sci., 104, 1S92, 184.) 
From water. 

Streptococcus Uque/aciens Frankland 
and Frankland. (Phil. Trans Roy. 
Soc. London, 17B, B, ISSS, 261.) From 
air. After the section covering Strep- 
lococcus UqueSaciens Sternberg emend. 
Orla-Jenscn was in page proof, it was 
discovered that Frankland and Frank- 
land had discovered and named a 
liquefying streptococcus earlier than 
Sternberg. The Franklands described 
this species as producing a yellow 
pigment. 

Streptococcus pyogenes duodcnalis 
Gessner. (Arch. f. Ilyg., ISSO, 132.) 
From the human duodenum. 

Streptococcus taette (Olscn-Sopp) Bu- 
chanan and Hammer. (Sacterium lactis 
longi Troih-Petersson, Ztschr. f. Hyg., 
$S, 1S99, 361 and MiJchseitung, SS, 1890, 
438; Slreptobacillus taette Olscn-Sopp, 
Cent. f. Bakt., 11 Abt , S3, 1912, 9; 
Buchanan and Hammer, Iowa Sta. Coll 
Agr. Exp Sta., Res Bull. 22, 1915, 277.) 
Probably the characteristic organism of 
Swedish ropy milk. Olsen-Sopp (foe 
eft.) misquotes Troili-Petersson’s name 
as Bacillus acidi laclts lonyus (sec 
Troili-Petcrsson, Cent f. Bakt , II Abt , 
38, 1913, 1) 

Thiospira agtltssima (Gicklhorn) Ba- 
vendamm. {Spirillum agiUssimumGicVt' 
horn, Cent. f. Bakt , II Abt , BO, J920, 
418; Bavendamm, Die farblosen ond 
roten Schnefelbakterien, Pflanzenfor- 
schung, Heft 2, 1924, 116 } From the 
pond m the Annen Castle Park, Graz, 
Austria. Contains grams of sulfur. 

Thiospira elongala Perfiljev (Ber. d 
Sapropel Komni. Petrograd, 1923, 56) 
From mud containing H*S 

Thiospira propera Hama. (Jour. Sci 


Hiroshima Univ., Ser. B, Bot., /, 1933 
157; abst. in Cent. 1. Bakt., II Abt. St' 
1934, 200.) 

Thiospira suljurica Issatclienko 
(Biological observations on the sulfur 
bacteria (Russian), about 1927, IC pp) 
Vibrio adaplalus ZoBeJJ and Upham. 
(Bull. Scripps Inst, of Oceanograpliy, 
Univ. Calif., B, 1944, 258.) From sea 
water and marine sediments. 

Vibrio agarlylicus Cataldi. (Rev. d 
Inat. Bact. (D.N.H.), Buenos Aires, 9, 
1940, 375.) From activated sludge 
Digests agar. 

Vibrio albensts Lehmann and A'eix- 
mann syn. Vibrio dunhari Holland, 
Jour. Bact., B, 1920, 226; probably 
Vibrio phosphorescens Jermoljewa, Cent, 
f. Bakt , I Abt , Grig., 100, 1926, 170; not 
Vibrio phosphorescens Holland, loe. cU. 

Vibrio algosus ZoBcll and Upham, 
(Bull. Scripps Inst, of Oceanography, 
Univ. Calif,, S, 1044, 25T.) Associated 
with nmrino kelp. 

Vibrio anipMbolus Trevisan. (Babes, 
Ztschr. f. Hyg., B, 1SS8, 183; Trevisan, 

I generi c le specie dollo Bntteriaceo, 
1889, 23.) Anaerobe. 

Vibrio atidus Humm (Duke Univ 
Afarinc Lab., North Carolina, Bull. 3, 
1946, 54.) From intertidal sand, Beau- 
fort, North Carolina. Digests agar 
Vibrio choteroides a and 0 Bujwid syn. 
Bacterium, choteroides Chester, Ann. 
Rept. Del. Col Agr. E\p. Sta., 9, 1S97, 
131. 

Vibn’o costicofiis Smith and Vibrio 
costicolus var. liquefaciens Smith. (Roj’. 
Soc Queensland, Proc. for 1937, 4^t 
29 and 32.) From tainted ribs of bacon 
and tank brines in bacon factories 
ActiTC gron th in 4 to 15 per cent brines 
Vibrio euprirta, T'tbrio yasalii, Coe- 
eobacittus tolcga and Coccohacillus sepioh 
Majima, Sci i Kwai- Med. Jour. BO, 193[. 
41-67; see Warren, Jour. Bact., 4^, 19-*^- 
513 ) Phosphorescent bacteria. 

Vibno SoTlis Humm {loc. cit. bbh 
From seaweed (ffraci’faria conferioides). 
Digests agar. 
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Vibrio frequens Ilumm (loe. ctL, 56) 
From marine algae (Cladophoropsii, 
Laurencta pdtei, etc.) Digests agar. 

yt6rio halonitrificans Smith. (Roy. 
Soc. Qneonaland, Ptoc (or 1937, 4^, 193S, 
29.) From tank brines in bacon fac- 
tories. Active growth in 4 to 10 per 
cent brines 

Vibrio haloplanklis JioBclI and Upbam 
(Bull Scrippa Inst, of Oceanography, 
Univ. Calif., 5, 1944, 261 ) Sessile form 
found associated with marine phyto- 
plankton 

Vibrio hyphalua ZoBcll and Uph.am. 
(Bull. Scripps Inst, of Oceanography, 
Univ. Calif;, S, 1944, 277.) From marine 
bottom deposits. 

Vitrio marinagtlta ZoBell and Upham. 
(Bull. Sorippa Inst of Oceanography, 
Ualv. Cahf , S, 1944, 261.) From sea 
water and marine mud. 

Vibrio marinojlavua ZoBell and Up- 
ham. (Bull. Scripps Inst of Ocean- 
ography, Univ. Calif., S, 1944, 258 ) 
From sea water. 

Vi6no marinofulvvs ZoBell and Up- 
ham (Bull Scripps Inst, of Ocean- 
ography, Univ. Calif . S, 1944, 262 ) 
From sea water, 

Vibrio marinopraeseni ZoBcIl and Up- 
ham (Bull. Scripps Inst of Ocean- 
ography, Univ. Calif,, S, 1944, 256 ) 
From sea water. 

T't6r»o marinovulgarta ZoBcll and Up- 
ham. (Dull. Scripps Inst of Ocean- 
ography, Univ. Calif , S, 1944, 261 ) 
From sea water 

Vibrio nolus Humm (loc eil , SO). 
From intertidal sand, Atlantic Beach, 
North Carolina. Digests agar 
Vibrio pervnaatrix Alaric. (Al.ine, 
Thesis, MacDonald Coll McGiI) Univ , 
1915, sec Perlm and Mich.-iclis, Sci., fOS, 
1910, 673 ) Will decompose rellulnsc 
only in presence of COi 
Vibrio phyloplanklit ZoBell and Up- 
ham. (Bull. Scripps Inst of Ocean- 
ography, Univ. Calif., S, 1914, 261.) 


From sea water and marine ph 3 ’to- 
plankton. 

Vibrio pieris Paillot. (Compt. rend. 
Soc. Biol., Pans, 94, 1920, 68.) From 
caterpillars of the cabbage butterfly 
(Fieri* brassieae) which had been para- 
sitized by larvae of ApanleUa glomeratus. 

Vibrio ponlteus ZoBell and Upham. 
(Bull Scripps Inst, of Oceanography, 
Univ. Cnlif , S, 1944, 259 ) From se.a 
water 

Vibno rumpcl Lode (Cent. f. Bakt., 
I Abt , Orig., SS, 1903, 526; see Ballner, 
Cent, f Bakt., II Abt., 19. 1907, 572.) 
From water. Phosphorescent. 

Vtbrttf ttanieri Ilumm (loe. cit , 57). 
From seaweed (Acanihophora spicifera), 
Miami, Fla. Digests agar. 

Vibrio turlidus Ilumm (loe. eit., 57). 
From seaw eed (Graetlana eon/ervoides) 
Digests agar. 

Vibno riridans Miller, (Quoted from 
Miller, Microorganisms of Human 
Mouth, Phila., 1890, 85, see Miller, Die 
Mikroorganismen dor Mundbfihlc, Leip- 
zig, 1889.) From the mouth 

Xanlbomona* (ransfucens var. p/il(i- 
pralensis W’alhn and Reddy. (Phyto- 
pathology, 55, 1945, 939 ) The cause of 
a bacterial streak disease on timothy 
grass (P/tleum pra(en»e) 

Xanlbomnnaa rignieola Burkholder 
(Phytopath , S4, 1914, 431.) From cow- 
pea, Vigna sinensis. 

i'erainta van Loghem (Ann. Past. 
Inst , 7^, 1916, 975), a genus proposed to 
include Pasleurella pestia and P. pseudo- 
tuhercidons 

Cm neuer fur Thiero path. Mikroorg. 
aus detn Sputum cines Pnetimonickran- 
ken, Bunzel and Pedern, Arch. f. Ilyg , 
19, 1693,326, Bacillus dubius pneumoniae 
Ivruse, in Flligge, Die Mikroorganismen, 

3 Aufl , t, 1890, 419; Baelerium sub- 
pneumoRieum Migula, S^’st d. Bakt , S , . 
1900, 37C; Bacterium dubium Chester, 
Man. Detcrm. Bact., 1901, 142. From 
the sputum of a pneumonia patient. 
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FAiMII,y xni. MOILLACEAB FISCHER. • 

(Jalirb. f. irisa. Bot., !7, 1SS5, 139.) 

Rod-shaped cells, “PaWe of producing spores, either with peritrichous flacellaif 
non-inolile,inono(r,chous«agc)laUonhasbeenrcportcd but is doubtful. Endosnorcs 

arc cylindrical, ellipsoidal or spherical, and are located in the center of the cell, 
sub-tcrmiiialiy or terminally. Sporangia do not differ from the vegetative cclis ercept 
when bulged by spores larger than the ceil diameter. Such spoaegh are eplad- 
shaped when spores are central, or wedge- or drumsticlcshaped when spores are 
teTOmal, UsuaUy Gram-positive. Pigmeot formation is rare. Aerobic, microaero- 
pnilic or anaerobic. Gelatin is frequently liquefied. Sugars are generally fermcntetl, 
sometimes T\’ith the formation of visible gas. Some species arc thermophilic, i e., 
will grow readily at Mostly saprophytes, commonly found in soil. A few are 

animal, especially insect, parasites or pathogens. 


Keij to Ike genera of family Baclllaceae. 


I. Aerobic; catalase posltive. 


Genus I. Bacillus, p. TOJ. 

II. Anaerobic or microaerophilic; catalase not known to be produced. 

Genus II. CloslTiiium, p. 763 


I.VTRODUCnOM TO THE GENUS BACIU.US. 

In the fifth edition of the I^Iasuav, the late F. D. Chester stated: “It is diflicult to 
offer a rational system of classification for the described forms of the genus Bacillus 
because of the incompleteness of the data". Ife prepared a splendid rcvieiv of the 
literature but naturally could not supply the data that were missing. He stated 
further that "The majority of the so-called species in the genus have been impcrfcctijr 
presented, ... the not result being that there arc comparatively fen- clearly and 
definitely described species among the many herein recorded. The development of a 
better knowledge will boa n-orkof the future". He then discussed the type of vork 
that should be done. A reading of bis statement is recommended to anj-oae contem- 
plating naming a new species. 

During the past few years, the writer with the assistance of Francis E Clark and 
Ruth E. Gordon has made a study of the genus Bacillus along the lines indicated by 
Chester. Representative cultures hare been obtained from various laboratories, 
institutions, and private collections Special mention should be made of the private 
collection of Prof. J. R. Porter, now at the Iowa State University'. It containedaboul 
200 named species and was invaluable for the work. As a result of this study, it ap- 
pears that many species have been differentiated by such simple characters as mucoid, 
folded, adherent or rbizoid growth, pigment production, the fermentation of a specific 
pfr Others have been grouped because of some special physiologies 
V —11 Ciio»- 


Species have been charactenzea upon a uiu.»d «..v.w . ■ ' ; 

the assumption that one species should not dissociate into another species, me 
certain characters are more stable than others, these have been used to cs a 


- Revised by Mr. Nothan K. Smilh, U. S. Burcuu of Plant Industry Slalion, Belts- 
villo, Marytond (SgeiUps), August. 1913, und Pro!. R. S. Spray, Schoo of J Wi"™' 
West Virginia University, Morgantown, West Virginia (Closlridium), i ay, 
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species pattern. This has reduced the number of species of the mesophilic members 
of the genus from many poorly dehned organisms to a few well characterized and 
delimited species. Intermediates occur between related species and have been 
treated as such The report on which this arrangement is based has recently been 
published by Smith, Gordon and Clark (U. S.Dept. Agr. Misc Pub. No 559, 19 IG, 

112 pp.). 

Some workers may think that the cut in the number of species has been too drastic 
and that certain organisms listed as varieties, morphotypes, or biotypes should be 
retained as species. This would not be consistent with the newer knowledge of 
bacteriology that has been developed during the past two decades. No doubt other 
species occur in nature that are not included herein But before jumping to the 
conclusion that a culture n a new species, closely related organisms as well as the 
isolate should be studied along the lines given by Chester in the fifth edition of the 
Manuai.. 

The production of indole and the formation of HjS have been omitted from the 
descriptions because these characters have no taxonomic value. Certain other prop- 
erties, such as colony form, character of the growth on slants, in litmus milk, etc., 
have a very limited value. They are included for the sake of completeness 

Genus /. Bacillus Cohn * 

(Deitrago z Biol. d. Pflanzen, i. Heft 2, 1872, 14G and 175 ) From Latin baC‘ 
tllvm, a small stick. 

Synonyms. ? IJaetrella Morren, Bull d Sci natur et do Geel , No 27, 1830, 203; 
? iUetallaeler Petty, Zur Kenntnisx klcinster Lebensformen, 1352, 180; ? Baeleridium 
Davatnc, Diet. Eneyclop. d Sci hf5d , Ser I, 8, 1863, 21; Peffendero Trevisan, 1884 
(see DoToni and Trevisan. in Saccardo, Sylloge Fungorum, 8, 1SS9, 043); Zopfiella 
Trevisan, Atti della Accademia Fisio-Mcdico-Statistica in Milano, Scr. 4, S, 18^, 03; 
Cornilta Trevisan, I generi e le specie delle Baltcriacee, 1830, 21; f/ro5aei7{uaMique], 
Ann Mierog , /, 1839, 517, Bedertum Migula, Arb. bakt Inst Karlsruhe, /, 1894, 
237 (not Bacterium Ehrenbcrg, Symbolae Physics© scu Iconea et Descriptiones Ani- 
malium, etc , Berlin, 1828, 8); Baetrinum, Bactrtdxum, BactriHum, CloslTiUium, 
Closlnnium and Paracloster Fischer, Jaliresb. f wisscnsch Bot , 87, 1805, 130; Bndo- 
baclertum Lehmann and Neumann, Bakt. Diag , I Aufl , 8, 1S9G. 103, Astasia Meyer, 
Flora, 1897, 185; Saccharobacler Bcijcnufk, Cent f Bakt , II Abt , S, 1900, 200; 
Fenobacter Beijerinck, ibid ; Aplanobacter E F Smith, Bact. in Relation to Plant 
Dis , 1, 1905, 171, Semtclostriditim Maassen, Arb. a d k Gesundheitsamte, Biol. 
Abt ,6, 1^05, 5; Myiobacitlus Gonnermann, Ztschr. f. Zuckeriod. u Landwirtsch., 88, 
1907, 877; Plennobacteriwn Gonnermonn, tbid ; 5erra<io Vuillemin, Ann. Mycolog., 
//, 1913, 521 (not Serratia Bizio, Polenta porporina, Biblio Ital., SO, 1823, 2SS); 
Schaudinnum, Theeiobaetrum, Zygoslasis, Eisenhergia, MxgulanumandRhagadascia 
Enderlem, Sitzber. Gcsell. Naturf Freunde, Berlin, 1917,309; Cetlulobacillus Simola, 
Ann Ac. Sc Fenn , Ser. A, Si, No 1 and 6, 1031 (abst in Cent f. Bakt , II Abt., 80, 
1932, 89), not Cellulohacillus Orla-Jcnscn, Cent- f. Bakt., II Abt , 82, 1909, 513; 
Zymobacillus Kluyver and Van Niel, Cent f. Bakt., II Abt , Oi, 1936, 3G9. 

Rod-shaped bacteria, sometimes in chains Sporangia usually not different from the 
vegetative cells Catalase present. Aerobic, sometimes show ing rough colonics and 


• Revised by Mr. Nathan R. Smith, U. S. Bur. Plant Industry Station, Bcitsville, 
Maryland, August, 1943. 
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h. Growth below S0"C. 

c. Nilrilcs from nltrotM, often with liberation of nitrogen gar. 

• 21, liaeillua kauatophilus. 

2la. Bacillus pepo.' 
cc. No nitrites from nitrates. 

22. Bacillus thermoindifferens. 
bb. No grow til below CO^C- 

23. Bacillus thermodiastaticus. 

2. Diameter of rods greater than 0^ mteron. 

a. Growth on nutrient agar. 

b. Henmants of sporangium adherent. 

21. Bacillus eylindricus. 
bb. Ttcmnanls of sporangium not adherent, 

25. Bacillus rohustus, 

25a. Bacillus losanitckxi. 

o.a. No growth on nutrient agar. 

26. Bacillus calidolaclis. 

B Spores cJJipsoid.il to cylindrical, central to terminal; sporangia distiactiy 
bulged. 

I . Diameter of roifs less tlian 0.9 micron, 
a Starch hydrolyzed. 

b. Nitrites from nitrates, sometimes with liberation of nitrogen gas. 

27. Bacillus rnichaclisii, 

27a. Bacillus lobatus. 

27b. Bacillus Ihemononlisuefociens. 
bb. No nitrites from nitrates. 

c Action on cclluloso not recorded. 

2S. Bacillus thermolransluecns. 

28a. Bacillus slearotktrmophilus. 

2Sb. Bacillus aeralktrmophilus^ 
cc. Cellulose hydrolyzed. 

20. Bacillus IkermocellulolyUcus. 

aa Starch not hydrolyzed. 

b. Nitrites from nitrates, sometimes with gaseous nitrogen. 

c. Milk unchanged. 

30. Bacillus Ihermoalimenlopfnlus. 
cc Milk acid, coagulated. 

31. Bacillus (hermoltquefaciens. 

2 Diameter of rods greater than 09 micron. 

a Starch hydrol^'zcd 

b No nitrites from nitrates 

32. Bacillustostus. 

C Spores spherical, central to terminal; sporangium not distinctly bulged, 

33. Bacillus viridulus. 


1. Bacillus subtiUs Cohn emend Praz- 
mowski (Cohn, Beitr. z Biol. d. PlTan-’ 
zen, /, Heft 2, 1872, 174 ; Helt 3, 1875, ISS; 
S, Heft 2, 1870, 249; Prazmowski, Unter- 
suchungen uber die Entwickhrog^e- 


Bchichtc uud Fermeotwirkung cinigen 
Bakferien-Arlen. Inaug. Diss., Leipzig, 
1880 ) From Latin stibfdis, thin, 
slender. 

The identity of this species Jias been 
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the subject of some controversy owing to 
the indefiniteness of the original dcsenp- 
tions, to the distribution of cultures un- 
der the name Bacillus tubtUia that were 
incorrectly identified, to variations in the 
forms of growth that may be observed, 
and to confusion with Bacillus cercu* 
In cases w here Bacillus subliUs is said to 
be “anthrax-like,” or “similar to the 
anthrax bacillus," it should be remem- 
bered that these terms apply to BactUua 
cereus and not to Bacillus aubltbs 
Conn (Jour. Inf. Dis , 1930, S41) 

concluded that the so-called Marburg 
strain fitted the earliest recognUable 
description of this species which is that 
given by Prarmowski (loe. eiL), and bis 
view was accepted after a study of cul- 
tures by the International Committee 
on Bacteriological Nomenclature (Jour. 
Bact , 31, 1037, 445) 

During the past two decades much 
progress has been made in the study of 
variations in tho stages of grow th of bac- 
teria, the rough, smooth, mucoid, etc , 
and in the variability in physiology as 
well From the recent work of Smith, 
Gordon, and Clark (loe ett ) it appears 
that many species have been character- 
ized on such simple grounds as growth 
folded, mucoid, adherent, colored, rhiz- 
oid, etc , all of which are subject to 
variation, either induced or spontaneous 
The present arrangement of this species 
is the result of their work combined with 
data supplied by the work of Conn and 
others 


Species probably identical with or 
variants of Bacillus aubtilis: 

Bacillus geniculatus de Bary, Bcitrag 
zur Kenntnis der niedcren Organismen 
imMageninhalt, Inaug.Diss ,Strassburg, 
Leipzig, 1S85, Bacillus viesenlertcua 
fuseus Flugge, Die Mikroorganisnien, 2 
Aufi., 18^, 321 (Bacillus mcscntericws 
Trevisan, I generi e le specie dellc Bat- 
teriacee, 1889, 19 , not Bacillus wicsentcrt- 
eus as interpreted by Chester, Del. Agr. 
Exp Station 15th Ann. Report, 1903, 86; 
not Bacillus mesentericus as given by 
LawTcncc and Ford, Jour Bact , 1, 1916, 
295);* Bacillus mesentericus vulgalus 
Flugge, Die Mikroorganismen, 2 Aufl., 
18SC, 322 (Bacillus vulgalus Trevisan, I 
genen e le specie dcUe Battcriacee, 18S9, 
19), Bacillus liodermos Flugge, Die 
Mikroorganismen, 2 Aufl , 1686, 323 (Ba^ 
ciUus No. X, riuggo, Ztschr. f Hyg , 17, 
1894, 290; Bacillus laelis No. X, Kruse, 
in Flugge, Die Mikroorganismen, 3 Aufl , 

1890, 2l^; Bacillus intermcdiua Aligula, 
Syst d. Bakt., S, 1900, 579; Bacillus 
cremoris Chester, Man Detcrni Bact., 
1901,274), Bacillus loeiis FranUand and 
Frankland, Philos Trans Roy. Soc. 
London, 17$, B, 1887, 278 (not Bacillus 
laevts Distaso, Cent f. Bakt., I Abt., 
Orig , 62, 1912, 444); Tyrothnz tenuis 
Duclaux, Ann Inst Nat. Agron , 4, 
18S2, 23 (Bacillus tenuis Trevisan, I 
genen e le specie delle Batteriacee, 18S9, 
16); KartotTelbacillus, Globig, Ztschr. 
f Hyg , 3, 188S, 294 (Boeillws roscus 
Trevisan, loc. cU , 19, Bacillus tnesen- 
lencua ruber Kruse, in Flugge, Dio 


•T. Gibson, Uniiersily of Edinburgh (personal communication), has found that the 
European and supposedly the original strains of Bacillus mesentericus hydrolyzes tarcli 
and reduce nitrates to nitrites, whereas the American strains arc negative in both of 
these characters Furthermore, the latter arc usmlly smooth and w hen the rough 
stage exists, it does not resemble a mesentery from which the organism derived its 
name. This term, however, can still be applied to the European strains Since tho 
American strains arc identical with BaetUua pumilus (Chester, Del. Agr. Exp. Sta- 
tion, 15th Ann Report, 1903, 87; Lawrence and Ford, Jour Bact , I, 1916, 390), it 
has been recommended (Smith, Gordon, and Clark, loc cil ) that they be designated 
as Bacillus pumilus to avoid ambiguity. Since the European Bacillus m«»cn/<ncu* 
IS only a stage of grow th of Bacillus sublilis. the former name should be dropped. 
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Mikroorgam'smen, 2, 1806, lOO; Bacillus 
glohigii Migula, Syst. der Bakt., 2, J0(X), 
554; Bacillus citalis Cheater, Man. 
Veterm. Bact., 1901, 2S6}j Bacillus 
leflosjtorus Klein, Cent. 1. Bakt., 6, 
1889, 3IC; Bacillus No. 0, Panaini, Arch, 
f. path. Anat. u. PhyaioJ., 1800, 422 
{Bacillus coccoideus Migula, Syst. der 
Bakt., 2, 1900, 55S); Bacillus rodtana 
Migula, Syst. d. Bakt., 2, 1900, 580 
(Bacillus No. IX, Flugge, Ztscbr. f. 
Ilye . 17, ISW, 290; Bacillus lactis No. 
IX, Kruse, in Flugge, Die Alikroorgan- 
ismen, 3 Aufl., 2, 1890, 209; Bacillus 
siellalus Chester, Man. Dctcrm. Bact., 
1901, 274; not Bacillus stellatus Vincent, 
Ann. Inst. Past., 21, 1907, 69); Bacillus 
mcsentericus panis fiscost II Vogel, 
Ztschr, f. Hyg., 20, 1897, 401 {Bacillus 
pants Rllgula,** Sj'st der Bakt,, 2, 1900, 
576); Boci'Kus annoraciae BurcharJ, Arb. 
a. d. bakt. Inst. d. techn. Ilochachuleau 
Karlsruhe, 2, 189S, 40; Bacillus idesus 
Burchard, tbid., 47; Bacillus suhiilis a 
Gottheil, Cent. (• Bakt., II Abt., 7, 
1001, 6^, Bacillus natto Satvamura, 
Bull Coll Agr., Tokyo, 7, 1000, 108; 
Bacillus tncscniericus var. Jlacus Dau- 
bach, Jour. Bact., 1, 1010, 407 (Bacillus 
flavus Bergoy et al , Manual, 1st ed., 
1923, 286, not Bacillus Jlavus Fuhrmann, 
Cent f Bakt,, II Abt., IS, 1907, 117); 
Bacillus IruJJauti Truffaut and Bezsso- 
noft, Compt rend Acad Sci., Paris, 
175, 1922 , 544; Bacillus mcsentericus 
hydrolylicus Hermann and Ncuscbul, 
Biochem. Ztschr , 281, 1935, 219. 

The name Vibrio subuUs Ehrenberg 
(Infusionsthierchen als vollkommene Or- 


ganismen, Leipzig, 1833) seems to have 
given rise to the species name. 

Spores : 0.6 to 0.0 by 1.0 to 1.5 microns, 
ellipsoidal to cylindrical, central or para- 
central, Germination prevailiDglyequa- 
torial. 

Sporangia; Ovoid to cylindrical, only 
slightly bulged if at all. 

Rods : 0.7 to 0.8 by 2.0 to 3 0 microns, 
single or in short chains, rounded ends, 
stain uniformly. Motile. Gram-posi- 
tive. The folloa'ing variations have been 
observed: Smaller or larger rods, fila- 
ments, encapsulated cells (the slimy 
bfendorg.anisms), fen’ shadoa* forms, non- 
motile and Gram-variable. Rods on 
glucose nutrient agar store small amount 
of fat. 

Gelatin stab: Liquefaction. 

Agar cofonies; Usually rough, finely 
wrinkled, opaque, dull, adherent, slightly 
spreading, brownish tinge. Variations 
may be smooth, soft, thin, translucent, 
non-adherent, dendroid, coarsely wiin- 
Wed, creamy-n-hfte to yellowish to 
orange. 

Agar slants. Growth abundant, Sat, 
spreading, usually has a dull mat surface, 
finely wrinkled, adherent, becoming 
slightly brownish. Vanatfons may be 
coarsely wrinkled or folded, non-adher- 
ent, smooth, thin, translucent, dendroid, 
creamy'-nhite to ycllou’ to orange. Some 
strains show a greenish fluorescence 
when grown at 45°C on nutrient agar. 

Broth’ Turbid becoming clear with 
formation of a tough, wrinkled pellicle- 
Milk. Sloaly peptonized, becoming 
alkaline. 


♦•There has been confusion about the identity of tlie so-called slimy bread bac 
teria. Lehmann and Neumann (Bakt. Diag , 7 -Aufl , 2, 1027, CI6) stated that ey 

.,,1 nlflo more or less closely related to BaciVfa# mwnforicuaanfl 

T . tfacil' 


From this and the work ol Smite, croiuuu U- 

the slimy bread organisms are mucoid variants of Bacillus .litilisvar 

may not be encapsulated, and motile ornon-motite (sec alsoBa^l/us sublihs 
viseosus Chester, Del. Agr. Exp. Station, 15th Ann. Report, 1903 , 841. 
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Jlilk agar plate: Casein hydrolyzed 
Potato: Growth luxuriant, ^arty or 
wrinkled to coarsely folded, T^hIt^3h to 
pink or yellow, becoming brownish with 
age. 

Nitrites formed from nitrates 
Starch is hydrolyred. 

Acid with ammoniacal nitrogen from 
xylose, arablnosc, glucose, fructose, galac- 
tose, mannose, maltose, sucrose, salicin, 
glycerol, and mannitol. Usually acid 
from dextrin. Variable reactions on 
rhamnose, raffinose, and inulin Usually 
no action on lactose 
Acetylmelhycarbinol produced 
Citrates utilized 

Optimum temperature 30“ to 37*C 
Will usually grow from SO* to 5G*C 
Aerobic, facultative. 

Source: Original cultures isolated by 
Cohn from an infusion of lentils (1872), 
from a boiled infusion of cheese and n hue 
beets (1875), and from boiled hay infu- 
sions (1876). Hence, frequently called 
the hay bacillus The folded, non-ad- 
herent stage of growth (DaetUus tulgatus 
and the European strain of Bacillus 
mesentericus) is often called the potato 
bacillus Manner of gcrmmafion of 
spores established by Prazmowski (foe 

cit.). r 

Habitat: Widely distributed in soil 
and in decomposing o^anic matter 
Note: Bacillus lulgitus has long l>cen 
separated from Bacif/ilt subliUs by the 
folded character and tlib non adherence 
of Its growth ReccntlylLamanna (Jour 
Bact , U, 10«, 611) has attempted to 
separate this species from Bacillus sub- 
tilts by the splitting of the spore sheath 
along the transverse axis upon gemuna- 

tion. Since the two species are othem we 

morphologically and physiologicrdly »bke 
and since these characters are subject to 
” ’ valid 

,ifhc 
es oi 

growth; for instance, Bacillus subtiUs 
raorphotype vulgalus (or mrscnKcicus) 
for the folded growth, Bacillus subtilus 


morphotype panis for the slimy growth, 
and Bacillus sublilis morphotype globigii 
for those that produce a red or orange 
pigment. These terms wxiuld apply to 
the present condition of the culture and 
would have to be changed if the character 
of the growth changed, 

la Bacillus suf>fifts var. aterrimus 
comb not! (Potato bacillus, Biel, Cent. f. 
Dakt , 11 Abt., S, 1896, 137 ; Bacillus 
alernmus Lehmann and Neumann, Bakt, 
Diag , 1 Aufl., B, 1896, 303; Bacillus 
mesenlencus ntger Lunt, Cent. f. Bakt., 
II Abt , S, 1S9C, 672, Bacillus niger 
Chestcr.Man Determ. Bact , 1901,306.) 
From Latin alernmus, very black.. 

Synonyms. Bacillus ntgrijieans Fabian 
and Nienbuis, Mich. Agric. Exp Station, 
Tech Bull 140, 1934, 24; Bacillus 
lyrostnogents Rusconi, as referred to by 
Carbone et al , lostit. Sicrot. Milan , S, 
1921-1922, 29; not Bacillus tgrosinogenes 
Hall and Finnerud, Proc. Soc. Expl. 
Biol and Med , 19, 1921, 4S and Hall, 
Abstr Bact , 6, 1922, 6. 

In the early accounts tho production 
of a blue-black to black pigment on potato 
tras6tresse<l Itwasalsosaidtorescmblo 
Bacillus subltlts and Bacillus vvf^aliis 
on gelatin plates Ilecent work (Clark 
andSmith.Jour Bact , 57, 1939,280) has 
shown that pigmentation occurs only in 
the presence of a carbohydrate. In addi- 
tion (Gordon and Smith, Jour Bact., 43, 
1942, 55), it was established that the abil- 
ity to form the pigment could be lost 
through serial transfers and colony 
selection and that the resultant dissoci- 
ants could not be difTerontiated from 
Bacillus subltlts 

Source Isolated from rye bread in 
moist chamber used for growing some 
aspergilli (Biel). 

Habitat. Widely distributed in soil. 

lb Bacillus sublilis var niger comb, 
non. {Bacillus lactis niger Gorini, Cior. 
d. Rcale Soc. Ital. Ig , 10, 1894, 9; Baetl- 
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lus nigcr Migula, Syst. der Bakt., S, 
1900, G3C.) From Latin nigcr, black. 

The black pigment characterizing this 
organism is formed only in media contain- 
ing tj’rosino (Clark and Smith, Jour. 
Bact., S7, 1939, 279). The ability (o 
form the pigment may be lost through 
serial transfer and colony selection. It 
then cannot be separated from Bacillus 
suhiilis (Gordon and Smith, foe. cit.). 
Source. First isolated from milk. 
Habitat: Widely distributed in soil 

2. Bacillus pumllus Gottheil. (Cent, 
f. Bakt., II Abt , 7, 1901, G8l.) From 
Latin pumilua, dwarfish, little. 

Synonyms • Bacillus mesenterieua as 
interpreted by Chester, Del. Agric. Exp. 
Station, 15th Ann. Report, 1903, 87; 
Bacillus inesentericus as given by Law- 
rence and Ford, Jour. Bact., /, 191G, 295 
and 300; Bacillus mescntcricus var.flavus 
Laubach, Jour Bact., 1, 1910, 497; per- 
haps also Bacillus parvus Neide, Cent. f. 
Bakt., II Abt , 12, 1904, 344; Bacillus 
leptodermis Burchard, Arb a d bakt. 
Inst. d. teehn Hochschulc zu Karlsruhe, 
2, 1898, 83 

Spores: Ellipsoidal to cylindrical, thin 
walled, naked, central or paracentral, 
usually about 0 5 by 1 0 micron although 
soma may appraich the size of those of 
Bacillus sitlltlis 

Sporangia- Ellipsoidal to cylindrical, 
not bulged. 

Rods • 0 6 to 0 7 by 2 0 to 3.0 microns, 
usually occurring singly or in pairs- 
Chains, filaments and shadow forms may 
be found in some strains. Cells grown on 
glucose nutrient agar have few small fat 
globules Motile with pcritrichous fla- 
gella Gram-positive. 

Gelatin stab Slow liquefaction. 

Agar colonies- Thin, flat, spreading, 
dendroid, smooth, translucent. The 
rough stage also occurs 
Agar slants Growth moderate, smooth, 
soft, thin, glistening, non-adherent, 
spreading, usually whitish although it 
may be yellowish. The rough stage is 


tough and finely wrinkled, sometimes re- 
sembling certain strains of BacilUa 
subUlis. 

Broth: Uniform turbidity, v.-itK or 
without a ring or half-formed pellicle. 
The rough stage forms a pellicle. 

Milk: Peptonized, sometimes coagu- 
lated. 

Milk agar plate- Casein hydrolyzed. 
Potato : Growth is smooth, thin, spread- 
ing, moist to slimy, yellowish, turning 
somewhat brown. The rough stage is 
dry and finely wrinkled. 

Nitrites not produced from nitrates. 
Starch not hydrolyzed. 

Acid with ammoniacal nitrogen from 
arabinose, xylose, glucose, fructose, galac- 
tose, mannose, sucrose, salicin, glycerol 
and mannitol; usually also from maltose 
and raffinose. Reaction variable tvith 
dextrin. Usually no acid from rhamnose, 
lactose, and inulin. 

AcetyJmethylcarblnol produced. 
Citrates utilized as solo source of 
carbon. 

Optimum temperature about 30*C. 
Maximum temperature allowing growth 
usually aUut 50®C. 

Aerobic. 

Source: Isolated from plants, cheese, 
dust, and as a contaminant of media. 
Habitat; Widely distributed in nature. 

3. Bacillus coagulans Hammer. (Iowa 
Agric. Exp. Station, Research Bull. 19, 
1915, 129; Sar/c3 and Hammer, Jour. 
Bact., 29, 1932, 301.) From Latin 
coagulans, curdling, coagulating. 

Synonyms: Bacillus tkermoacidurans 
Berry, Jour. Bact., 25, 1933, 72; 
dczlrolacticus Andersen and Workman, 
lovra State Coll. Jour, of Sci., 14, 191*^* 
187. 

Spores: Ellipsoidal to cylindrical, ter- 
minal or aubterminal, thin walled, OC 
to 0 9 by 1.0 to 1.6 microns. Sporulation 
better on acid proteose peptone agar 
(Stern, Hegarty, and Williams, Food 
Kesearch, 7, 1942, 18G). 
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Sporangia: Only slightly swollen, if at 
all 

Hods : 0 5 to 0 9 by 2.5 to 3 microns, 
singly or in short chains, resemble Ba- 
cillus &ublibs. Cells from glucose agar 
contain few small fat globules Afotile 
Gram-positive, 

Gelatin • No growth at 20“C No 
change in gelatin by Frazier method at 
45’C. 

Agar colonics: Small, entire, raised, not 
characteristic. 

Agar slants . Grow th scant to moderate, 
thin, flat. On acid proteose peptone agar 
growth IS more abundant and micro- 
scopically the cells appear healthier 

Broth’ Moderate uniform t«rhidit>, 
followed by clearing Glucose broth 
attains a pH of 4 0 to 4 4 

Milk: Coagulated 

Milk agar plate. Weak hydrolysis of 
casein 

Potato: Growth scant to moderate, 
thin, spreading, white to crcom-colored 
May have a sour odor. 

Nitrites usually not formed from 
nitrates. 

Starch is hydrolyzed 

Acid from glucose, galactose, fructose, 
lactose, maltose, sucrose, dextrin, and 
glycerol. Usually no acid from arabinose 
and sorbitol No acid from xylose and 
mannitol Organic nitrogen preferable 
to inorganic 

Acctylmethylcarbinol produced. 

Citrates not used as sole source of 
carbon 

Optimum temperature about 45‘’C 
(Hammer, 55®C). Maximum tempera- 
ture allow ing growth 54"C to CO'C Slow 
grow th, if any, at 25*C 

Aerobic, facultative 

Source Isolated from evaporated milk 
(Hammer) and tomato juice (Derry). 

Habitat • Canned goods ; probably 
Widely distributed m nature. 

4 Saclllus firmus Werner. (Cent f. 
Dakt , ir Abt , 87, 1932, 470 ) From 
Latin firmus, firm, strong 


Spores: Usually ellipsoidal, central to 
Eubterminal, 0 6 to 0.7 by I 0 to 1 2 
microns on Ca-n-butyrate agar OVer- 
ner); 0 7 to 0 9 by 1 0 to 1.4 microns on 
nutrient agar. Sporulation better on 
plain peptone agar than on nutrient agar. 

Sporangia: Ellipsoidal to cylindrical, 
sometimes slightly bulged 
Boda* OCtoOObylSto 4.0 microns, 
single or in short chains, few filaments 
On glucose nutrient agar there are swol- 
len, shadow, and other abnormal forms, 
fe«' small fat globules. Motile with 
pentrichous flagella Gram-positive 
Gelatin stab: Slow liquefaction. Gela- 
tin plate shows wide zone of hydrolysis. 

.Vgar colonies; Small, smooth, dense, 
entire, white to pink. 

Agarslants Growth moderate, smooth, 
opaque, not spreading, whitish. Pink 
variations may occur. Grow (h inhibited 
when glucose is added, because of the 
production of acid No growth at pH 
00 or below. 

Brolb Scant uniform turbidity or a 
flocculent growth. 

Milk agar plate: Weak to strong casein 
hydrolysis. 

Potato: No growth. 

Nitrites produced from nitrates 
Starch is hydrolyzed 
Acid from glucose No acid from 
arabinose and xylose Ammonium salts 
not used as sole source of nitrogen. 
Acctylmethylcarbinol not produced. 
Citrates usually not utilized 
Urease not produced 
Salt tolerance Will prow in nutrient 
broth Containing 4 to 7 per cent NaCl 
Optimum temperature about 2S®C. 
Maximum temperature allowing growth 
37^ to 45*C. 

Source* Seven strains isolated from 
soils m Central Europe and Egypt. 
Habitat* Widely distributed in soil. 

5. Bacillus lentus Gibson. (Cent. f. 
Bakt , II Abt., 9i, 1935, 3CS ) From 
I^tin fentus, slow. 
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♦'Spores: Ellijjsoidal, central to subtcr- 
iiimal, 0.7 to 0.8 by 1.0 to 1.3 microns 
Sporangia: Ellip'ioidal to cylindrical, 
may bo slightly sivollcn. 

Hods : 0 0 to 0.7 by 2.0 to 3.0 inicrona, 
occurring singly or in pairs. Motile with 
peritrichous fiagclla. Gram-positive. 

Gelatin stab: Ko liquefaction. No 
change in gelatin by Frazier method. 

Agar colonics: Small, smooth, entire, 
glnstcning, white, opaque. 

Ag.ar slants: Growth only moderate, 
fclow, thin, gray to white, opaque, not 
spreading. N’ogrowthatpIIO.OorbcImv. 
Grouth inliibitod by glucose because of 
the change to aci{l reaction. 

liroth Faint uniform turbidity, granu- 
lar sediment. 

Milk: Unchanged. 

Milk agar plate: Casein not hydro- 
lyzed. 

Potato: No growth, 

Nitrites not produced from nitrates. 
Starch is hydrolyred. 

Acid from arabinosc, xylose, glucose, 
sucrose, and lactose. Inorganic nitrogen 
not utilized 

Acctylinetliylcarbinoi not formed. 
Citrates not used as sole source of 
c.arbon. 

Urease produced. Urcadccomposedal 
room tenipcrature, feebly at 37*C. 

Salt tolerance. Will grow in nutrient 
broth containing 4 per cent NaCl. 

Optimum temperature about ,25‘’C. 
Maximum temperature allowing growth 
37®C. 

Grouth on most media is increased by 
the addition of urea 
Aerobic. 

Source Nine strains isolated from 
soils. 

Habitat • Common in soils. 

6. Bacillus megatherium De Bary. 
{Bacillus viegatenum (sic) De Bary, 
Veiglcichcnde Morph und Biol, der 
Pilze, 1884, 499 ) Generally assumed 
that the original spelling was o typo- 
graphical error and that the later spelling 


megatherium comes from Greek roots 
meaning big auimal (Breed, Science, 70, 
1929, 480). Hippel (Arch. MikrobiQl.,’ 
tl, 1940, 470) holds that the original 
spelling meaning big rod is the correct 
form. 

Synonyms as given by Smith, Gordon, 
and Clark {toe, cit.): Bacillus capri 
Stapp, Cent. f. Bakt., II Abt., 51, 1920, 
19; Bacillus carotarum Koch, Bot. Zeit., 
18, 1888, 277 {Bacterium carotarum Jlig- 
ula, Syst. d. Bakt., S, 1900, 293); Ba- 
cillui cobayae Stapp, Cent. f. B.aVt , 11 
Abt., SI, 1920, 10; Bacillus riantcus 
I/ohiiis and Westermann, Cent. f. Bakt , 
II .Abt., 22, 1908, 2j3; Bacillus grateoUns 
Gotthcil, Cent. f. Bakt., II Abt., 7, 1901. 
496 and 535; Bacillus inalabarensis 
Lohnis and Pillai, Cent. f. Bakt , II 
Abt., }0, 1907, 91; Bacillus muscuU 
Stapp, Cent f. Bakt., 11 Abt , Si, 1920, 
39; Bacillus oxataticus Migula, Arb a. d 
b.akt. Inst d, Tech. Ilochschule *• 
Karlsruhe, I, Heft, 1, IS94, 139;Baei7I«* 
petasUcs Gotthcil, Cent. f. Bakt , H 
AM., 7, 1901, 535 (Lawrence and Ford, 
Jour. Bact , /, 1016, 273); Baallus ra* 
rninalus Gotthcil, ibid , 496; SoetUuf 
silvalicus Ncide, Cent. f. Bakt., 11 Abt , 
12, 190-1, 32; Bacillus tumescens Zopl, 
Die Spaltpilze, I Aufl., 1883, C6 (Zopjiella 
tumescens Trevisan, Car. d. ale. nuoV 
gen. di Batter., 1885, 4). 

Other possible synonyms given by 
Neide (foe. cil., 11): Bacterium hirlum 
Ilcnnci, Arb. bakt. Inst. Karlsruhe, 1. 
1891, 44 (Pseudomonas Mrlum Ellis, 
Cent f Bakt., 11 Abt., JI, 1903, 243; 
Bacillus hirins Ellis, Ann. Bot., 20, 1^, 
333); Bacillus brassicae Poimner, Mitt- 
botan Inst Graz, /, 1SS6, 95 {Backrinm 
brassicae Migula, Syst. d Bakt., 2, 1900, 
296). 

Although the name Bacillus lumesem 
Zopf (which J3 here regarded as a probable 
synonym) has priority over Bociitus 
megalhenum, the latter name is preferrea 
because of general usage NeUher oi the 
original descriptions is sufficiently dc' 
tailed to characterize adequately the 


FAMILY BACILLACEAE 


715 


species named, and Zopf (Die Spaltpilze, 
3 Aufl., 1885, 82-83) regarded the two 
species as distinct. The modern work 
on which the present description of Ba- 
ctilus vteijaihertum is based has been 
largely carried out with cultures identi- 
fied as' Daeillua incgalhertum, and the 
true nature of the species is really fixed 
by the informal emendations made m 
these more recent descriptions The 
emended descriptions give this name a 
more certain meaning than is given 
Bacillus lumescens by the descriptions 
existent in the literature 
Spores: Ellipsoidal, sometimes nearly 
round, central to pataccntral, 1 0 to 1 5 
by 1 5 to 2 0 microns (larger dimensions 
have been reported) 

Sporangia. Ellipsoidal to cylindrical, 
often in short chains; not swollen 
Rods ' 1 2 to 1 5 by 2 0 to 4 0 microns, 
occurring singly and m short chains 
Larger and smaller cells, irregular, 
twisted, and shadow forms are present in 
some strains, depending upon the sub- 
strate Cells from glucose or glycerol 
nutrient agar usually store much fat and 
stain unevenly (vacuolated) with dilute 
stains hlotility with peritnchous fla- 
gella, usually slow, although some strains 
may show active motility Gram-posi- 
tive. 

Gelatin stab . Slow hquefactvoa 
Agar colonics Largo, smooth, soft, con- 
vex, entire, opaque, creamy-whilc to 
yellow The rough stage is usually con- 
centrically ridged with a thin edge 
Agar slants Growth abundant, soft, 
butyrous, creamy-wbitc to yellow with 
pellucid dots Brow ning w ith ago , a few 
strains become black if the medium con- 
tains tyrosine 

Broth . Medium to heavy uniform 
turbidity. 

Milk. Peptonized 

Milk agsr plate Casein hydrolyzed 
Potato : Grow tli abundant, smooth, soft 
to slimy, spreading, creamy-white, pale 
to lemon-yellow or pink A few strains 


are orange-colored, some blacken the 
potato. The rough stage is wrinkled, 

Nitrites usually not produced from 
nitrates. 

Starch is hydrolyzed. 

Acid with ammoniacal nitrogen from 
arabinosc, glucose, fructose, sucrose, 
maltose, dextrin, inulin, salicin, glycerol 
and mannitol Usually acid from xylose, 
galactose, mannose, and rafTmose; vari- 
able from lactose Generally no acid 
from rhamnose. 

Acetylmethylcarbinol not formed. 

Citrates used os sole source of carbon. 

Uric acid hydrolysis : Variable 

Optimum temperature 28*C to 35®C. 
Maximum temperature allowing growth 
usually between 40®C and 45®C. 

Source Originally isolated from cooked 
cabbage 

Habitat. Widely distributed m soil, 
w'ater, and tlecomposing materials. 

Notk a description of Bacillus mega- 
thenmn— Bacillus eereus intermediates 
follows the description of Bacillus eereus 

7 Bacillus eereus Erankland and 
Prankland (Pliilosoph Transact. Boy. 
Soc Ixindon, 178, B, 1887, 279.) From 
Latin eereus, waxy 

Synonyms. BactUus ellcnlachensia al~ 
pho Stutzer and llartlcb, Cent. f. Bakt,, 
11 Abt , 4, 1898, 31 ; Bacillus eltenbachen- 
SIS Gottheil, Cent. f. Bakt , II Abt., 7, 
1901, MO, Z^acferiwm pctroscfint Bur- 
chard, Arb bakt Inst Karlsruhe, S, 
1S9S, 39 (Bacillus pctrosclim Ixihmann 
and Neumann, Bakt. Diag , 4 Aufi., S, 
1907, -III) 

The following are given os possible 
eyoonyms by Gottheil, Cent f. Bakt , 
II Abt , 7, 1901, &I0 Bacillus ramoaus 
Ii^ue/oetens FlUgge, Die Mikroorganis- 
men, 2 Aufl , 18S6, 3i2; Bacillus sloloni- 
Jerus Pohl, Cent. I Bakt., 11, 1892, 142 
(Baclcriunt sloloniferus Chester, Ann. 
Kept Del Col Agr. Exp. Sta , 9, 1897, 
91; Aehramobaeter aloloniferum Bcrgey 
et ttl . Manual, 1st ed., 1923, 13G); Bacil- 
lus limasus Russell, Ztschr. f. llyg., II, 
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.Sjwrcs : Ellijisoidal, central to subter- 
riiinal, 0.7 to 0.8 by 1.0 to 1,3 microns. 

Spor.ingia: Ellipsoidal to cylindrical, 
may be slightly sn-ollen. 

Hods : 0 0 to 0 7 by 2.0 to 3.0 microns, 
occurring singly or in pairs. Motile with 
peritrichous fiagclla. Gram-positive. 

Gelatin stab: No liquefaction. No 
flmnge in gelatin by Frazier method. 

.Agar colonies: Small, smooth, entire, 
glistening, white, opaque. 

Agar slants; Growth only moderate, 
slow, thin, gray to white, opaque, not 
spreading. Nogrowlh at pllOOor below. 
Growth inliibitcd by glucose liec-ausc of 
the change to acid reaction. 

Hroth: Faint uniform turbidity, granu- 
lar sediment. 

Milk* Unchanged. 

Milk agar pinto: Casein not hydro- 
Ij'zed 

Potato. iS’o grottth. 

Nitrites not produced from nitrates. 

Starch is hydrolyzed 

.Acid from arabinose, xjlosc, glucose, 
sucrose, and lactose Inorganic nitrogen 
not utilized. 

Acctylmcthylcarbinol not formed. 

Citrates not used a.s solo source of 
carbon. 

Urease produced. Urea decomposed at 
room temperature, feebly at BT'C 

Salt tolerance - AVill grow in nutrient 
broth containing 4 per cent NaCl. 

Optimum temperature about «25®C. 
Maximum temperature allowing growth 
37"C. 

Growth on most media is increased by 
the addition of urea 

Aerobic. 

Source; Nine strains isolated from 
soils. 

Habitat : Common in soils. 

G. Bacillus megatherium Do Bary. 
(BactUui mcijaterium (sic) Dc Bary, 
Vcrglciclicnde Morph und Biol der 
Pilze, 1S84, -199.) Generally assumed 
that the original spelling was a typo- 
graphical error and that the later speUmg 


metjalhcrium comes from Greek roots 
meaning big animal (Breed, Science, W, 
1929, -ISO). Rippel (Arch, Mikrobio!., 
//, 1(M0, -170) holds that the origiml 
spelling meaning big rod is the correct 
form. 

Synon^-ms as given by Smith, Gordon, 
and Clark {loc. cit,): Bacillus eapri 
Stapp, Cent. f. Bakt , 11 Abt , SI, 1920, 
19; Bacillus earolaruiti Koch, Bot. Zeit,, 
18, ISSS, 277 (Bacleritim carolarwn Mig- 
ula, Syst d. Bakt , S, 1900, 293); Ba- 
cillui cohaijac Stapp, Cent. f. Bakt , 11 
Abt., 5l, 1020, 10; Bacillus danteuf 
liohnls and Westermann, Cent. f. Bakt , 
II .Abt., 22, 190S, 253; BactHus jrareolcns 
Gotlheil, Cent. f. Bakt., 11 Abt., 7, 1901, 
49C and 535; Bacillus malabarensis 
Lohnis and Pillai, Cent. f. Bakt., 11 
Abt, It>, 1907, 91; Bacillus museuli 
Stapp, Cent. f. Bakt., II Abt , SI, 1920, 
39; Bacillus oxalaticus Migula, Arb. a. d. 
bakt. Inst. d. Tech, llochschule t 
Karlsruhe, /, Heft, 1, 1894, 139;Ba«Ww 
pclasitcs Gottlieil, Cent. f. Bakt., II 
Abt., 7, 1901, 535 (Lawrence and Ford, 
Jour. Bact., I, 1916, 273); Bacillus ru- 
minatus Goltheil, ibid., 496; Baeillui 
silcalicus Ncide, Cent. f. Bakt., 11 Abt., 
12, 1904, 32; Bacillus lumescens Zopf, 
Die Spaltpilre, 1 Aull., 18S3, C6 (Zopfiella 
(umcscens Trevisan, Car. d. ale. nuov. 
gen. di Batter., 18S5, 4). 

Other possible eyrtoayms given by 
Neide {loe. cil., 11): Bacterium hirlum 
Ilcnnci, Arb. bakt. Inst. Karlsruhe, L 
1S94, 44 (Pseudomonas hirlum Ellis, 
Cent f Bakt., II Abt., 11, 1903, 213, 
Bacillus hirtus Ellis, Ann. Bot , SO, 19(®, 
233)* Bacillus brassicae Pornmer, 
botan. Inst. Graz, /, 1SS6, 95 
frrassicne Migula, Syst d Bakt., 190&, 
29G) 

Although the name Bacillus iunicscen 
Zopf (which is here regarded as a probable 
synonym) has priority over Baetll^ 
megalheriurn, the latter name is 
because of general usage. Neither 
original descriptions is sufficiently de- 
tailed to characterize adequately 
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species named, and Zopf (Die Bpaltpilze, 
3 Aufl , 1885, 82-83) regarded the two 
species as distinct. The moderrj work 
on o’hich the present description of Ba- 
cillus megatherium is based haa been 
largely carried out w’ith cultures identi- 
fied as' Bacillus megatherium, and the 
true nature of the species is really fixed 
by the informal emendations made rn 
these more recent descriptions The 
emended descriptions give this name a 
more certain meaning than rs given 
Bacillus tumeseens by the descriptions 
existent in the literature 
Spores: Ellipsoidal, sometimes nearly 
round, central to paracentral, 1 0 to 1 5 
by 1 5 to 2 0 microns Oarger dimensions 
have been reported) 

Sporangia' Ellipsoidal to cylindrical, 
often in short chains; not snollen. 

Rods 1.2 to 1.3 by 20 to 4 0 microns, 
occurring singly and in short chains 
Larger and smaller cells, irregular, 
twisted, and shadow forms are present in 
some strains, depending upon the sub- 
strate. Cells from glucose or glycerol 
nutrient agar usually store much fat and 
stain unevenly (vacuolated) nith dilute 
stains. Motility with peritriehous fla- 
gella, usually slow, although some strains 
may show active motility Gram-posi- 
tive. 

Gelatin stab Slow liquefaction. 

Agar colonies Large, smooth, soft, con- 
vex, entire, opaque, creamy-whilc to 
yellow The rough stage is usually con- 
centrically ridged with a thin edge 
Agar slants. Growth abundant, soft, 
butyrous, ercamy-whitc to yellow with 
pellucid dots Browning « ith age; a few 
strains become black if the medium con- 
tains tyrosine 

Broth : Medium to heavy uniform 
turbidity. 

Milk. Peptonized 

Milk agar plate: Casein hydrolyzed 
Potato • Growth abundant, smooth, soft 
to slimy, spreading, crcamy-wbitc, pale 
to lemon-ycIIow or pink A few siraiDS 


are orange-colored, some blacken the 
potato. The rough stage is wrinkled. 

Nitrites usually not produced from 
nitrates 

Starch is hydrolyzed. 

Acid with ammoniacal nitrogen from 
arabinosc, glucose, fructose, sucrose, 
maltose, dextrin, inulin, salicin, glycerol 
and mannitol. Usually acid from xylose, 
galactose, mannose, and raffinosc, vari- 
able from lactose Generally no acid 
from rhamnosD 

Acet 3 ’lmcthylcarbinol not formed. 

Citrates used os sole source of carbon. 

Uric acid hydrolysis: Variable. 

Optimum temperature 28®C to 35*0. 
Maximum temperature allowing growth 
usually betw cen 40®C and 45®C. 

Source Originally isolated from cooked 
cabbage. 

Habitat Widely distributed io soil, 
water, and decomposing materials. 

Notl description of Bacillus mega- 
Ihenum— Bacillus eereus intermediates 
follows the description of Bacillus eereus. 

7 Bacillus eereus Frankland and 
Franktand. (Plulosoph Transact. Roy. 
Soe London, /7«, B, 1887, 270 ) From 
Latin eereus, waxy 

Synonyms Baeiiius etien6<iciiensis ai- 
pha Stutzer and llarticb, Cent, f, Gakt., 
II Abt , 4, 1898, 31 ; Bacillus eUenbaehen- 
sis Goltbeil, Cent, f Bakt., II Abt , 7, 
1901, 510; Bacterium petroselini Bur- 
chard, Arb bakt, Inst. Karlsruhe, 2, 
1898, 39 (Bacifius pclroscluii Lehmann 
and Neumann, Bakt Diag , 4 Aufl , 2, 
1907, 4U) 

The following are given as possible 
syuonyma by Gottheil, Cent. f. Bakt., 
II Abt, 7, 1901, 510 Bacillus ramosus 
bquefaciene Fltlggc, Die Mikroorganis- 
men, 2 Aufl , 1886, 342; Bacillus stoloni- 
ferus Pohl, Cent, f Bakt., !t, 1892, 142 
(Bacterium stoloniferus Chester, Ann. 
Kept Del. Col Agr. Exp Sta , 1897, 

91; Aehromobacter stolonifcruin Bergcy 
et al., Manual, l«t ed , 1923, 136) ; Bacil- 
lus timosuf Jlusseil, Ztschr. f. Ifyg., //, 
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1892, J96 (not Bacillus limosus Klein, 
Ber. d. deutsch. hot. Gescllsch., 7, J8S9, 
C5; Bacillus limophilus Miguia, Syst. d. 
Bakt., 2, 1900, 550); Bacillus hrevis o 
Flligge, Ztsebf. f. Hyg., 17, 294; 

Bacillus lultilcnlus Kern, Arb. bakt. Inst. 
Karlsruhe, 1, 1897, 402; Bacillus gonio- 
aporus Burchard, Arb. bakt. Inst. 
Karlsruhe, 2, 1898, 14; Bacterium iur- 
gescens Burchard, ibid., J8; Bacillus 
cursor Burchard, ibid., 25; Bacillus Jox- 
osus Burchard, ibid., 37. 

The following are also listed as syno- 
nyms or blotypcs of Bacillus eereus by 
Smith, Gordon and Clark: Bacillus ses~ 
sihs Klein, Cent. f. Bakt., 6, 1889, ai9 
and 377 (Bacterium sessile Migula, Syst. d. 
Bakt., 2, 1900, 290); Bacillus albolactis 
Wigula, tbid , 577 (Baallus ladts albus 
LoefHer, Berlin. Win. Wchnsebr., 1887, 
630); Bacillus laciicola Ketde, Cent, 
f. Bakt., II Abt,, It, im, IGS (Bacillus 
No. V, Flhgge, Ztachr. f. Hyg , 17, 1894, 
294; Bacillus lacHs No. V, Kruse, in 
Flugge, Die Mikroorganismen, 3 Aufl., 2, 
1896, 208; Bacierium laetieola Migula, 
Syst. d. Bakt., 2, 1900, 305; Bacillus 
ejcurrens Migula, tbid , 582; Bacillus 

eereus Chester, Man Determ. Baet., 

. — - „ 


337 (Bacillus No I, FlUgge, Ztschr. f. 
Hyg., 17, ISW, 294; Bacillus Jldggei 
Chester, Manual Delerm. Bact., I90t, 
281); Bacillus robur Neide, Cent. f. 
Bakt , II Abt., 12, 1901, 18; Bacillus 
ihurmgicnsts Berliner, Zeit. (. angew. 
Entomol., 2, 1915, 29 (see also MsUcs, 
Gcsellschaft zur Beford. der Gesam. 
Natunv , 62, 1927, 381 ; Bacterium 
ihuringiensis Chorine, Intemat. Corn 
Borer Invest., 2, 1929, 60); Bacillus 
eereus var. fiuorescens Laubach, Jour. 
Bact , /, 1916, 508 (Bacillus fiuorescens 
Bergey et al , Manual, 1st ed., lt»23, 
298; not Bacillus fiuorescem Trevisan, 
I genen e le specie delle Batteriacce, 
18S9, 18), Bacillus sublilis Jfichigan 
strain, Conn., Jour Inf. Dis , 46, 1930, 


341; Bacillus undulaius den Dooren de 
Jong, Cent. f. Bakt., I Abt., Orig., /**, 
1931, 277 (see also den Dooren de Jong, 
Arch. f. Mikrobiol , 4, 1933, 3Q);Ract}lus 
siatnensis Siribaed, Jour. Inf. Dia., 57, 
1935, 143 (see also Bacillus certus 
var. siatnensis Clark, Jour. Bact., 33, 
1937, 435); Bacillus tneliens Charlton 
and Levine, Iowa Eng, Exp. Station, 
Bull. 132, 1037, IS; (sec also Levine, 
Buchanan and l^ase, Iowa State Coll. 
Jour, Sci., /, 1927, 379); Bacillus tropievs 
Heashp, Med, Jour. Australia, 28, 1911, 
536. 

Neide (loc. eit.) gave the following as 
possible synonyms of Bacillus lacltcoh' 
Bacillus biilyrtcus Hueppe, Mitteil, a. d 
kaiseri. Gesunclheitsamte, 2, 1884,309; 
not Bacillus bulgricus Macb, Traits 6e 
Bact., 1st ed., 1^ {Clostridium Ind^n* 
cum Prazmowski, Hntcrsuchungen filler 
die Entwickclungsgcscbichte und Fcr* 
mentwirkung ciniger Bacteriwi-Arten 
Inaug. Diss., Leipzig, ISSO, 23); Boedhu 
ourcus Pansini, Arch. f. pathol. Anst.u. 
PhysioL, JS2, 3890, 439 (not Baeillui 
aureus FranWond and Frankland, Philos 
Trans. 7ioy. Soc. London, 178, B, 1SS7, 
272); Bacillus lacleus Migula, Syst. d 
Bakt., 2, 1900,671 (No. ir,LemhJ.e,Arch 
f. Hyg., 29, 1897 , 323); Baeillui gonio- 
sporus Burchard, loc. cil. 

Neide also gave the following as possible 
Bynonyms of Bacillus lacti's.’ DaciUuS 
lulujenlus Kern, loc. cit.; Bacillus ag- 
gomeratus Migula, Sj'st. dcr BaU., 2, 
1900, 557; Bacillus amorificans Migula, 
tbid., 584; Bocitlus cylindrosporus Bur- 
chard, Arb. bakt. Inst. Karlsruhe. 2 
1898,31. 

Other possible synonyms of Bacillus 
eereus arc: Bacillus anthracoidcs IIQppe 
and Wood, Ber. Win. Wchnschr., 

1889, 347 (fCruse, in Flugge, Die Mibro- 
organismen, 3 Aufl., 2, 1890, 232; 

Urium antkracoides Migula, Syst. dcr 
Bakt., 2, 1900, 281; not Bacterium an- 
thracotdes Trevisan, I generj e )c specie 
delle Battcrlacce, 1SS9, 20); BaeilK* 
■pseudantkracis IVabrJich, Baktenol. 
Studien, Petersburg, 1600-91, 20 (not 
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Bacillus pseudanthracis Kruse, in Flfigge, 
Die Mikroorganismen, 3 Aufl , 5, 1896, 
233, Bacterium pseudoanlhracis Migula, 
/oc. cil ,282); Bacicnum^ezt/eBurehard, 
Inaug. Di«s., Karlsruhe, 1807 and Arb 
bakt Inst Karlsruhe, 2, 1803, IG; Bncil* 
lus ellcnbachi Sawamura, Tokyo Imp. 
Univ Coll. Agr. Bull. 7, 1006, 105, 
Bacillus hoplosternus Paillot, Compt 
rend. Acad. Sci , Paris, I6S, 1916 , 772; 
Bacillus fulminans Schrire and Green- 
field, Trans. Roy. Soc. So Africa, 17, 
1929, 309 

Spores • Ellipsoidal , average eiae 1 0 by 
1.5 microns (considerable variation has 
been noted by various writers), central or 
paracentral, usually freely formed in 24 
hours Germination prevailingly polar 
Sporangia: Ellipsoidal or cylindrical, 
only slightly swollen, if at all In short 
to long chains. 

Rods 1 1 0 to 1 2 by 3 0 to 5 0 microns, 
occurring in long chains, ends square 
Cells appear granular or foamy if lightly 
stained, especially if grow n on glucose or 
glycerol nutrient agar; fat usually stored 
Smooth strains are motile with many 
peritriehous fiagclla, rough strains tv'cakly 
motile or non*motilc Gram*positive 
Gelatin stab: Rapid liquefaction 
Agar colonies: Large, flat, entire or 
irregular, whitish with characteristic 
appearance by transmitted light de- 
scribed by various observers as ground 
glass, moire silk, or galvanized iron 
All stagc.s occur from the thin, sprcadiog, 
very rough and arborescent, to the smooth 
dense form of colony 
Agar slant Grow th abundant, usually 
non-adherent, spreading, dense, whitish 
to slightly yellowish. Old slants show 
characteristic whip-like outgrowths 
Some strains produce a yellowish-green 
fluorescence 

Broth Heavy uniform turbidity, with 
or without a fragile pellicle 
Milk. Rapid peptonization, with or 
without slight coagulation. 

Blood scrum. Partially liquefied. 
Hemolysis on blood agar. 


Potato: Growth abundant, thick, soft, 
creamy-w'hite to pinkish, spreading over 
the potato. Rough strains may be 
folded and more pigmented. 

Nitrites usually produced from ni- 
trates. 

Starch IS hydrolyzed. 

Acid (with ammoniacal nitrogen) from 
glucose, fructose, maltose, dextrin, and 
glycerol Acid usually from sucrose and 
salicin. Usually no acid from mannose 
and lactose No acid from arabinose, 
rharonose, xylose, raffinose, inulin, and 
mannitol. 

Acetylmethylcarbinol produced. 

Citrates usually utilized as sole source 
of carbon 

Optimum temperature about 30®C. 
Maximum temperature allowing growth 
varies from 37*C to 48*C, usually about 
43*C 

Aerobic. 

Source: From soil, dust, milk, plants, 
and as contaminant of media 

Habitat. Widely distributed. Occurs 
more often in soil than any other member 
of the genus. Seo Chester, Del. Agr. 
Exp Station, 15th Ann. Report, 1003, 73 ; 
Lawrence and Ford, Jour. Bact., /, 1916, 
2S4; Conn, N. Y. Exp Station, Tech. 
Bull. 58, 1917; Conn and Breed, Jour. 
Bact, i, 1919, 273, Soriano, Thesis, 
Univ Buenos Aires, 1935, 5C9. 

Bacillus megatherium — Bacillus 
cereus intermediates 

According to Smith, Gordon, and Clark 
(loc c»t ) intermediate forms occur be- 
tween Bacillus inegatAertumand Bacillus 
etreus which cannot be represented by a 
distinct species These intermediates 
are characterized morphologically by the 
early appearance on agar of shadow or dis- 
torted fonns, long filaments, and gen- 
erally only a few spores. Pat globules 
are smaller and les.x numerous. Physi- 
ologically the group is erratic, showing a 
progression of characters from Bacillus 
megaiherium on the one band to Bacillus 
ccreuson thcothcr. Acetylmethylcarbi- 
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nol and nitrites are not usually formed. 
Fermentation of the pentoses and rnanni* 
to!, the ability to grow well on glucose 
nitrate agar, susceptibility to the bac- 
teriophage active against Bacillus 
inegalhertum or Bacillus cereus and the 
general character of the growth deler- 
mioos whether the intermediate is more 
ciosely related to Bacillus megatheriujji 
or to Bacillus cefcus. 

Bacillus cokaefcns Gotthcil (Cent. {. 
Bakt., JI Abt., 7, 1901, 453 and 689) 
may be taken as a representative of this 
Intermediate group resembling Bacillus 
megalkerium more closely than Bacillus 
ccTcus. Gottheil gave as possible syn- 
onyms : Bacillus ecrmiciilaris FranWand 
and Frankland, Ztschr. f, Hyg., 6, 1889, 
384 (.Bacienum I'crmicwfare Afigula, Syst. 
d. Bakt., 1900, 302)5 Bact7/us/?fi/ormi« 
Tils, Ztschr (- Hyg., 9, 1890, 203; Bact««s 
lacUs albus Bisenberg, Bakt Diag., S 
Anil., 189l, 110; Bacillus tirgalus Kern, 
Arb. bakt. Inat. Karlsruhe, /, 1&>7, 416; 
Bacillus cylindrosporus Burchard, Arb- 
bakt. Inst Karlsruhe, S, 189S, 31; Bacth 
tus hipolans Burchard, , 34. 

Other strains which apparently belong 
to thiseame group are iBacleriumpansinii 
Rligula, Syst. d. Bakt , 2, 1900, 303 
(Bacillus No. 3, Pansini, Arch. f. path. 
Anat , ISS, 1890, 439; Baclcrium granu- 
latum Chester, Alan.* Determ. Bact., 
1901, ISO) ;Bacleriim tomenlosum Henriw, 
Arb bakt Inst Karlsruhe, /, 1897, 40; 
Bacillus teres Neide, Cent f. Bakt., II 
Abt., IS, 1904, 161. 

Representing those strains in this in- 
termediate group more closely related io 
Bacillus cereus is Bacillus simplex Gol- 
theil (loc. cit., 085). Gottheil gave the 
following as possible synonyms : Bacillus 
vacuoJosis Sternberg, Manual of Bact., 
1893, 717; Bacillus nalans Kem, Arb. 
bakt Inst Karlsruhe, 1, ^80T, 413; 
Bacillus loxosporus Burchard, Arb. bakt. 
Inst Karlsruhe, S, 1S9S, 49 

7a. Bacillus cereus var. mycoides 
(Flilggc) comb, nov (Bacillus mycoides 


FlUgge, Die Mikrooiganismen, 2 Aufl 
16S6, 324.) From Greek myhs, fungus; 
cidos, form, shape, i.e., fungus-like 
Gottheil, Cent. f. Bakt., II Abt., 7 , 
1901, 5S9, gave the following as probab/e 
synonyms; Wurzclbacillus, Eisenbe^, 
Bakt. Diag., 1st ed., 18S6, 4; Bacillus 
figurant Crookshank, Manual, 1st ed, 
1886 (Bacterium figurant Chester, Ann. 
Kept. Del. Col. Agr. Exp. Sta,, fl, JS97, 
134); Bacillus hrassicae Pomnier, Mitt 
a. d. hofan. Inst, zu Graf, /, 1555, So 
(Bacterium brassicac Migtila, Syst. d. 
Bakt., 2, 1900, 290); Bacterium ca/ci 
Migula, Syst. d. Bakt., S, IDOO, 3W 
(Bacillus No. XVI, Adametz, Landir. 
Jahrh., IS, 18S9, 2IS; Bac/erium prokun 
Chester, Man. Determ, Back., 190J, 
195); BaciUus ramosus Frankland and 
Frankland, Ztschr. f. Hyg., 0, 1850, 3SS 
(not Bacillus ramosus Vcillon and Zuber, 
Arch. Mdd. Exp. et Anat Path , JO, 
1898, 542); Bacillus rarffeosuj Zimmer- 
mann, Die Baktcrien unscrer Triak- a 
Nutzaasser, etc., I Reihe, 1S90, 30 
(Bacterium radicosum Migula, Sj^st. d. 
Bakt., 2, 1900, 283); BadlUis impkwJ 
Zimmermann, ibid [BaeUriutn in- 
plczum Migula, ibid., 298); Bacillus is- 
Iricatus Migula, tbid., 540 (CiodoOins in* 
tricaia Russell, Ztschr. f. Hyg-, Ih 
1892. 191). 

Another possible synonym is Baailus 
praussnilzii Trevisan (I generi c le specie 
dclle Batteriacee, 1889, 20). Laub.'ieh, 
Jour. Bact., I, 1910, 495, found that this 
differod from Bacillus mycoides only id 
the fermentation of lactose. This has 
j. v... !«♦«,. nork. 

■. tbt, 

. . ' ' es of 

‘dby 

, four 

only 

variatioM of UactUtls mvcouitl 
elasM, BMiUM oVactarm, BmlM 
narm and SaciUm dndroiJe, (twt lu- 
alius dsudroidss Thornton, Ann- Appl- 

Bio!. a, 1022, 247)- , . . . 

Bacillus ttrevs vat mycoides « lacan 
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cal in all respects with Bacillus ceftva 
except in the following characters ; 

Agar colonies* Grayish, thin, widely 
spreading by means of long tw isted chains 
of cells, turning to the right or left. 

Agai slants* Growth thin, thixoid, 
grayish, w idely spreading, adhering to or 
growing into the agar. Later, growth 
becomes thicker and softer. 

The physiological similarity between 
Bacillus eereus and Bacillus mifcoides 
has often been noted. Gordon (Jour 
Bact , SO, 1010, 98) showed that the 
rhizoid character of the growth of Baal- 
lus mycoides w*as readily lost by cultiva- 
tion in flasks containing 100 ml of broth 
and that the resulting dissociants could 
not be differentiated from Bacillus eereus. 
It is, therefore, a question whether Ba- 
cillus mycoides should be given the dig- 
nity of a variety of Bacillus eereus or 
merely designated as a stage of growth 
(morphotypo). 

Source : Isolated from soil . 

Habitat* Widely distributed in soil 

8. Bacillus anthracis Cohn emend 
Koch (Les infusories de la maladic 
charbonncusc, Davaine, Compt. rend. 
Acad Sci , Paris, 69, 1804 , 393; Cohn, 
Beitrflgo z Biol d Pflanzen, /, Ilcft 2, 
1872, 177j Koch, ibid , S, Heft 2, 187G, 
279 j Bactfindiedcs charbon, Pasteur and 
Joubert, Compt. rend. Acad Sci., Pans, 
8i, 1877, 900; Daelerium anthracis Zopf, 
Die Spaltpilze, 2 Aufl., 1884,45, Bacillus 
{Slreplobacter) anthracis Schroclcr, 
Krj'ptogamen Flora v. Schlcsicn, 5, J, 
1880, 163, Polleridera anlhracis Trevisan, 
1884, sec Trevisan, I generi c Ic specie 
dclle Batteriacce, 1SS9, 13, Bacterium 
anthracis Migula, in Engter and Prantl, 
Dio natbflichen Pflanzcnfam , /, la, 
1895, 21; ApfnnoZiacter anlhracis Erw. 
Smith, Bacteria in Relation to Plant 
Diseases, 1905, 171; Bacillus {Baden- 
Jtum) anthracis Buchanan, Jour. Bact , 
5, 1918, 37.) From Greek, gen. of an- 
thrax, charcoal, a carbuncle, the di*casc 
.anthrax. 


According to Smith, Gordon, and Clark 
(foe eil.) this species is a pathogenic 
variety of Baallus eereus. They worked 
extensively with the latter but not with 
many strains of Bacillus anlhracis The 
only diSerencc between the two seemed 
to be pathogenicity and motility, and 
some strains of Bacillus eereus are weakly 
pathogenic and some practically non- 
motilc It would appear that Bacillus 
eereus is a so-eallcd parent species from 
which two varieties (var. anthracis and 
var. mycoides) and several morpho- and 
biotypcs liavD sprung. 

Spores : Ellipsoidal, OS to 1 0 by 1.3 to 
1 5 microns, central or paracentral, often 
in chains. Germination polar. 

Sporangia: Ellipsoidal to cylindrical, 
not swollen, in chains. 

Rods * l.O to 1 3 by 3 to 10 microns with 
square or concave ends, occurring in long 
chains, resemble Bacillus eereus. Cells 
from glucose or glycerol nutrient agar 
appear granular (vacuolated) if stained 
lightly ; many fat globules present. Non- 
motile. Gram-positive 

Gelatin stab. Arborescent in depth, 
inverted pine tree Liquefaction era- 
teriform becoming stratiform. 

Agar colonies: Large, irregular, dense, 
curled structure composed of parallel 
chains, similar to certain strains of 
Bacillus eereus. 

Agar slant . Growth abundant, grayish, 
dense, spreading, n ith Embriate borders. 

Broth: Little or no turbidity, thick 
pellicle. 

Milk. Coagulated, slightly acid, pep- 
tonized. 

Potato: Growth abundant, spreading, 
white to creamy. 

Nitrites formed from nitrates. 

Starch is hydrolyzed. 

Acid from glucose, fructose, sucrose, 
maltose, trehalose, and dextrin. Some 
strains produce laic and slight acidity in 
glycerol and salicin. No definite fer- 
mentation occurs in arabinose, rhamnose, 
mannose, galactose, lactose, roJEnose, 
inulin, mannitol, dulcitol, sorbitol, inosi- 
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tol, and adanitol (Stein, Vet. Med S8 
IfflS). ’ ’ 

Acetylmethylcarbinol produced. 
Optimum temperature about ^S^C. 
^Maximum temperature allowing grovrth 
about 43®C. 

Aerobic, facultative. 

Pathogenic for man, cattle, strine, 
sheep, rabbits, guinea pigs, mice, etc. 
Source : From blood of infected animals. 
Habitat. The cause of anthrax in man, 
cattle, sheep and swine. 

0. Bacillus polymyxa (Prarmoa^ki) 
M/gula. (Closlridium potymyia. PcaZ' 
mon-ski, Inaug. Diss., Leipzig, ISSO, 37; 
MIgula, Syat. der Bakt., S, 1900, 633; 
GronvhbacUr polymyza BeijGrinck, K. 
Akad. Wetenschap., Amsterdam, Sec. 2, 
1, 1903, No. 10; Granulobaclcr polymyia 
var. m«co5«wi and var. tenax Bcijerinck 
and Van Delden, Cent. f. Bakt., IE Abt., 
9, 19Cf2, 13; further description by Gru- 
ber, Cent. f. Bakt., II Abt., J4, 1905, 
353; Afirohoeillus pohjmyxa "Donker, he. 
at , 138 ) From Greek pefy, many or 
much; myza, glicne or mucus. 

This and the species immedmtely fol- 
lowing (Bacillus maceTQns) are sometimes 
placed in the sub-genus AcTobactllus 
Donker emend. KIuy^’er and Van Keil 
(Donkcr, Inaug. Diss , Delft, 1920, 13S; 
Kluj’ver and Van Neil, Cent. f. Bakt., II 
Abt, Si, 1936, 402; not AerohoeiKus 
Pribram, Jour. Bact , 18, 1929, 374; not 
Aerobacillus Janke, Cent f. Bakt., 11 
Abt., 50, 1930,481) 

For a study of this group and a review 
of the literature see Porter, hIcCJcskcy 
and Levine, Jour. Bact., 93, TA&l, 163- 
They give the following os synonj-ms of 
Bact'Kus polymyxa: Bacillus asterosporus 
Migula (Astasio aslerospOTa Meyer, 
Flora, Erg Bd , 84, 1897, 185. Migula, 
Syst. der Bakt ,8, 1900, 528, Acrp6aci«t« 
oslerosporua Donkcr, lec. cit , MI); 
Socilius avoaethylicus Pribram (Bacillus 
■mycoides var. ovoatthylicus Wagner, 
Ztschr. f, Untersuch. d. Nahrungs- u 
Genussmittel, SI, 1916, 234; Pribram, 
Klaasifikation der Schizomyceten, Leip- 


zig und Wien, K33, 80); Bacilh, m- 
sportis Greer, Jour. Inf. Dis., is 
aJ8. ’ 

GoUbeil (Cent f. Bakt., IZ AhC , 7 , 
1901, 727) regarded the followingassyno. 
nyms; Bacillus lhalassophilus Bussell, 
Ztschr. f. Hyg., 2892, 190; Bacdlm 
suhanaerobius Migula, Syst. der Bakt , 
S, 1900,600. 

Bredemarm (Cent. f. Bakt., II Abt,, 
8S, 1909, 45) admitted that the oiganisms, 
Bacillus wtcrosporiM alpha, Bacilluj 
difohoidcs, and Bacillus clojtridjoulej, 
named by Hasclhoff and himself in an 
earlier article (Landwirtsch. Jahrb , SS, 
19W>, 420, 426, 432) were merely vamats 
of Baeiilus eslerosporus. 

The fojiow’ing is usually considered s 
variety or strain of BaciHas polymyxa 
differing from the latter mainly in tbs 
production of a violet pigment on potato 
and agar in the presence of peptone.* 
Bacillus violarius acetanicus Brdaudat, 
Ann. Inst. Pasteur, SO, 1906, 874 (itero- 
baciUus violarius Donker, Inaug. Diss , 
Delft, 1926, 141). 

Also a probable synonym of Barillue 
polymyxa is Bacillus amaracr;/lt/8 Viosc- 
net (Bacille dc I’amertumo, Voisenet, 
Compt. rend. Acad Sci., Paris, IW. 
1911, 363; Voisenet, Ann. Inst. Pasteur, 
S8, 2918, 477; Aerobacillus amaracrylus 
t)onker,2oc. ctl., J4i>. The chief charac- 
ter in which it diffora from Baoll'iS 
polymyxa is its ability to dehydrate 
glycerol with the formation of acrolein 
Also a probable variant of Bacillus 
polynojxa is Bacillus pandora Cofhei 
(Jour. Bael., 19, 1020, 3211 The rhief 

characters in which thelattcrdiffers from 
the former arc the production of am 
without gas from glucose ami the lack ^ 
diastatic action. 

Spores: Ellipsoidal, 1 0 to I ‘ 

2i* microns, central to subtemnnal, va 
usually thick anil stainahlc, Fccdl' 

Sporaneia- S«olhn, .yimllo-AaPO’ 
(eloatritlia), somctiaics clavatG. 

noilB 0 C ta 1 0 by 2 5 to 0 0 
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occurring singly or in short chains. Cells 
contain small fat globules when grown on 
glucose nutrient agar. Motile with peri- 
trichous flcagella Gram-variable. 

Gelatin stab: Slow’ liquefaction. Ily- 
drols^is of gelatin always positive by 
Frazier technic. 

.\gar colonies: Thin, inconspicuous, 
lobed, spreading over entire plate 
Rough forms are round, whitish, and 
sometimes tough. 

Agar slant • Grow th scant to moderate, 
indistinct to whitish. On glucose agar, 
the growth is much heavier, raised, 
gummy, glistening; gas is formed. 

Broth: Uniform to granular turbidity, 
flocculent to slimy sediment Rough 
stage forms pellicle Final pitof glucose 
broth cultures 5 2 to G 8. 

Milk Not coagulated, gas usually 
formed 

Milk agar plate Casein hydrolyzed 
Potato • Growth moderate to abundant, 
whitish to light tan, potato decomposed 
with formation of gas Growth of rough 
stains is denser and heaped up. 

Nitrites arc produced from nitrates 
Starch is hydrolyzed. Crystalline det- 
trins are not produced. 

Acid and gas (with ammoniacal nitro- 
gen) from arabinosc, xylose, glucose, 
fructose, galactose, mannose, maltose, 
sucrose, lactose, trehalose, cellobiose, 
raffinosc, raelezitosc, dextrin, inulin, 
salicin, glycerol, and mannitol. Gum is 
also usually formed. Erythritol, adoni- 
tol, dulcitol and inositol not fermented. 
With organic nitrogen no acidorgaa from 
rhamnose or sorbitol (Porter, McCIeskey, 
and Levine, loc. eil., also Tilden and 
Hudson, Jour Bact., 43, l&i2, 530) 
This, however, could not be confirmed by 
Smith, Gordon, and Clark (foe. ci< ) who 
found that acid and gas were produced 
from both carbohydrates. 

Ilemiccllulosc and pectin are attacked 
(Ankersmit, Cent. f. Bakt., I Abt., 
Orig , 40, 1905, 100). In glucose broth,-* 
ethyl alcohol and butylene-glycol are 


produced also small amounts of acetone 
and butyl alcohol. 

Acetylmcthylcarbinol is produced. 

Citrates usually not utilized as sole 
source of carbon 

Optimum temperature about 30’C. 
No growth at 42*C to 45®C; good growth 
at 20*C, slow' at 13’C. 

Not agglutinated by Bacillus macerans 
sera, results with homologous sera irregu- 
lar (Porter, McCIeskey, and Levine, loc. 
eit ). 

Aerobic, facultative 

Source: First isolations were from 
grain, soil, and pasteurized milk 

Habitat' Widely distributed in w’ater, 
soil, milk, feces, dceayingvegetahles, etc. 

In addition see- Chester, Del. Agr 
Exp. Station, 15th Ann. Report, 1903,65; 
Wund, Cent. f. Bakt., I Abt., Orig , 4S, 
1906, 193, 289, 3S5; Wahl, Cent, f, Bakt., 
II Abt., 1$, lOOG, 489; Ritter, Cent f. 
Bakt., II Abt , SO, 1903, 21 ; Meyer, Cent, 
f. Bakt., I Abt , Orig., 40, 1900, 305, 
Bredemann, Cent. f. Bakt., II Abt , SS, 
1909, 41; Virtanen and Kurslom, Bio* 
chem Ztschr , I6J, 1925, 0; Stapp and 
Zycha, Arch. f. Mikrohlol., S, 1931, 493; 
Zycha, Arch. f. Mikrobiol., 3, 1032, 194; 
Patrick, Iowa State Coll Jour. Sci , 7, 
1933. 407. 

10. Bacillus macerans Schardinger. 
(Rottcbazillua 1, Schardinger, Wiener 
klin. Wochenschr., 17, 1904, 207 ; Sohard- 
ingcr. Cent. f. Bakt., II Abt., /4> 
1905, 772; Acro6aciffus macerans Don- 
ker, Inaug. Diss , Delft, 192C, 139; Zymo‘ 
bactllua muceroTij Kluyver anil Van Niel, 
Cent f Bakt , II Abt., 94, 1930, 402 ) 
From Latin moceroiw, softening, m.iccr- 
ating or retting. 

Porter, McCIeskey, and Levine, Jour 
Bact., 1937, 1C3, regard the following 
as a sjnonym of Rociffiu macerans; 
Bociffus occtorfAyficum Northrop, Ashe, 
and Senior, Jour. Biol. Chem., SO, 1919, 

1 (Aerobociffus accloelhyheus Donker, 
foe. ciL). 

The following is probably a variant of 
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iijan'uai. or 

BaciUui macerans: AeroLaciHus scAuyi- 
killieniis Eisenberg, Jour. Amer. Water 
Works Assoc., S4, 1042, 365. It is said to 
differ from Bacillus tnacerans in that 
sorbitol is not fermented, hydrogen buI- 
flde is produced and gelatin is liquefied. 

Spores : Ellipsoidal, I.O to 1 5 by 1.5 to 
2.6 microns, terminal to subterminal; wall 
thick and BtainabJe. 

Sporangia : Bn-ollcn terminally, clavatc. 
Rods : 0 6 to 1 .0 by 2.5 id 6 0 microns, 
occurring singly or in pairs , cells are larger 
on sugar media than on sugar-free media, 
and contain a few small fat globules. 
Motil e . Gram -variable . 

Gelatin stab: Liquefaction variable 
(see optimum temperature). Gelatin is 
hydrofyzed as determined by the Frazier 
technic (30®C), 

Agar colonies : Small, thin, transparent 
to whitish, irregular, usually smooth. 

Agar slant: Growth moderate, spread- 
ing, inconspicuous. 

Broth: Turbid, slight sediment. In 
sugar broths some strains produce sHme. 
Glucose broth cultures, pH 6 0 to 5.6. 

Milk: Acid and gas. No visible 
peptonization. 

Milk agar plate Casein not hydro- 
lyzed in one «cck; later usually slight 
hydrolysis 

Potato; Growth indistinct, ga-s is 
formed and the potato is digested. 
Fruity odor sometimes produced. 

Nitrites produced from nitrates. 

Starch is hydrolyzed. 

Acid and gas from arabinose, rhamnose, 
xylose, glucose, fructose, galactose, man- 
nose, sucrose, maltose, lactose, trehalose, 
cellobiose, raffwoso, meiezitose, dextrin, 
inulin, salicin, pectin, xylan, glycerol, 
mannitol, and sorbitol. Erythritol, 
adonitol, dulcitol, and inositol not fer- 
mented (Porter, McCleskey, and Levine, 
loc. Cit.) 

Produces acetone and ethyl but never 
butyl alcohol; ratio acetone to alcohol it 
1 : 2 . 

Acetylmethylcarbinol not produced. 


N.^TIVE BACTEniOLOCY 

Citrates not utilized as sole source of 
carbon. 

Optimum temperature about 37®C 
Good growth at 42^ to 45®C and some- 
times slightly higher; poor growth, itany 
at20®C, 

Differentiated from Bacillus polymyza 
by the production of crystalline dertms 
from starch, lack of formation of acetyl- 
mcthylcatbinol, and by growth at 42'’C 
to 45"C. 

All strains agglutinated by homologous 
sera but not by Bacillus polymyxa serum. 

Aerobic, facultative. 

For additional literature, sec Porter, 
McCleskey and Levine, Jour. Bact., SS, 

mi , 180. 

Source : Originally isolated from vats ifl 
which flax was rotting. 

Habitat: Widely distributed io sod, 
water, decomposing starchy materials, 
retting flat, etc. 

II. Bacillus clrculans Jordan. (Jor- 
dan, Exp. Inv., Mass State Board 
Health, Part II, 1800 , 831; Bacltmm 
ctTculoTis Cheater, Ann. Kept. Del 
Col. Agr. Exp Sta., S, 1S07, 02, also see 
Ford, Jour. Bact., i. 1016, SIO.) Prom 
I/atin circulans, making round or 
circular. 

Smith, Gordon, and Clark {loc cit.) 
consider Bocilfua cfrculcrw as a complex 
(see also Gibson and Topping, Soe. dgrk- 
Dacfc. (British), Abstr. Proc., 1933, 43} 
because of the variations in the character 
of thegrowth and quantitative differences 
in physiology. All stages of growth may 
be found from the smooth actively motile 
strains that have motile colonies to the 
mucoid, non-sprcadingstrains Thospe- 
cies is more saccharolytic than prote^ 
lytic, considerable variation being found 
lo its action on gelatin and casein. The 
following are regarded as variants : Bacd' 

Jus cfosteroides Gray and Thornton, Cent. 
f.Bakt.,IIAbt., 73, 1928, 93; Bewcgungs- 
typas schwarmender Bakterien, ““f*’ 
Muogor, Cent. f. Bakt., I Abt., Ong-. 
/4f, 1938, 175; Bacillus krzemienieicsti 
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Klcczkowska, Norman and Snieszko, 
SoilSci 1940,185 (amucoid variant). 

Also probable variants : Bacillus platus 
Soriano, Thesis, Univ. Buenos Aires, 
1935, 572; Bacillus navifarmis Soriano, 
tbtd , 574 (not Bacillus naotformis 
Jungano, Comp. rend. Soc. Biol , Pans, /, 
1909, 122) 

Spores : Ellipsoidal, 0 8 to 1 3 by 1 1 to 
2.0 microns, terminal or subterminal. 
Spore nail thick and stainable. In some 
strains spores may be kidney-shaped and 
remnants of sporangium may adhere. 

Sporangia • Swollen terminally, clavate. 

Kods •05to09by20to50 microns, 
sometimes curved, usually occurring 
singly Cells contain small fat globules 
when grown on glucose agar. Motile, 
some strains exceedingly so Gram- 
variable, usually negative. 

Gelatin stab : Slow cone-shaped lique- 
faction, liquefied portion evaporating 
(Jordan); no liquefaction (Ford) Gela- 
tin hydrolyzed if tested by the Frazier 
method. 

Agar colonics: Thin, transparent, 
spreading over entire surface of plate. 
Often nearly invisible. The colonics of 
the rougher or mucoid strains are small, 
entire, whitish, non-spreading 

Giant ngar colonics If the surfaces of 
agar plates are dried before inoculation 
with very motile strains, instead of 
spreading as a thin layer of individual 
cells, minute rotating colonies proceed 
out from the edge of the colony, some- 
times becoming entirely disconnected 
from it In moving out across the agar 
surface, non-motilc cells arc left behind. 
These may grow later. Eventually the 
whole plate is covered. 

Agar slant Growth thin, transparent, 
spreading, becoming denser. Mucoid 
strains arc dense, non-spreading, entire, 
gumm)' and adherent. 

Broth. Light to fair turbidity with 
flocculcnt to slimy sediment Some 
strains do not grow perceptibly. In ^u- 
cose broth cultures the final pH is usually 
5 0 to 5.8. 


Milk' Usually acid, slowly coagulated. 

Milt agar plate: Casein not hydro- 
lyzed. Weak hydrolysis with some 
strains 

• Potato . Growth is very variable, from 
none to good growth, from colorless to 
yellowish, pink, or brownish. 

Nitrites usually produced from 
nitrates. 

Starchishydrolyzed. Crystalline dex- 
trios usually not formed 

Acid without gas (with ammoniacal 
nitrogen) from glucose, fructose, man- 
nose, galactose, sucrose, maltose, raffi- 
nosc, salicin, and dextrin Usually acid 
from arabinosc, xylose, lactose, glycerol, 
and mannitol. Reaction variable with 
rhamnosc and inulm 

Acetylmcthylcarbinol not produced. 

Citrates usually not utilized. 

Methylene blue reduced and then 
rcoxidized 

Urease produced by some strains. 

Optimum temperature about 30*C. 
Maximum temperature allowing growth, 
40*C to 48*C A few strains will grow 
up lo 52*C 

This species is closely related to BaeiU 
Ihs macerans from which it is distin- 
guished by the lack of gas formation from 
carbohydrates and the lack of crystalline 
dcxtrins from starch It is also close to 
Bacillus aliet as indicated by the key. 

Source Found occasionally in tap 
water, Lawrence, Mass. (Jordan) 

Habitat Widely distributed in soil, 
water, and dust 

12. Bacillus alvei Cheshire and 
Cheync (Jour. Roy Mic. Soc , Ser. II, 
S, 1885, 592.) From Latin alveus, bee- 
hive 

Probably identical with the above* 
Bacillus paraahei Burnside, Amcr. Bee 
Jour , 73, 1932, 433 ; Burnside and Foster, 
Jour. Econ Eutomol , 38, 1935, 578. 

Spores: Ellipsoidal, 0.7 to 1 0 by 1.5 to 
2 5 microns, central to terminal. Free 
spores frequently lie in parallel arrange- 
ment like the rods. 
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Sporangia: Sttollen, spindle-shaped to 
cJavate. 

Rods: 0.5 to 0.8 by 2 to 5.0 microns. 
Cells frequently lie parallel, aide by side, 
like cartridges in a clip. Usually non- 
capsulated and very motile. Perr small 
fat globules in cells from glucose agar. 
Gram-variable (young cells Gram-posi- 
tive, becoming Gram-negative). 

Gelatin slab: Slow liquefaction. 

Agar colonies: Thin, translucent, 
smooth, quickly spreading as a thin layer 
over entire plate. The growth thickens 
with age. Itough and mucoid strains do 
not spread. 

Giant agar colonies: If the surfaces of 
agar plates are dried before inoculation 
with the motile strains, instead of spread- 
ing as a thin layer, minute bullet-shaped 
colonies proceed out from the edge of the 
colony and move across the sterile agar. 
Non-motile and sometimes motile cells 
are left behind along the path made by 
the motile colony (Smith and Clark, 
Jour. Baet , S5, 193S, 50). Eventually 
the whole plato is covered. 

Agar slant* Growth thin, Inconspicu- 
ous, spreading, becoming thicker. Rough 


strains may form a pellicle Glucose 
broth cultures have a pH of 5-0 to 6 0. 

Milk: Usually coagulated, little or no 
acid, peptonized 

Milk agar plate Casein hydrolyzed. 
Pbfato . Growth scant to moderate, soft, 
spreading, usually creamy yellow. 
Nitrites not produced from nitrates 
Starch is hydrolyzed 
Acid (with ammoniacai nitrogen') from 
glucose, fructose, galactose, sucrose, 
maltose, de’ctrin and glycerol. Reaction 
variable on mannose, lactose, raffioose, 
ealicio, and mannitol No acid from 
arabinose, rhamnose, xylose, and inulin. 
Acetylmethylcarbinol is produced. 
Citrates not utilized 
Optimum temperature about SO'C. 


Maximum temperature allowing growth 
43^C to 45^C, 

Putrefactive odor on media rich la 
proteins (egg). 

Aerobic. 

Source : Isolated from diseased brood of 
bees. 

Habitat; Associated with European 
foufbrood of honey bees; widely distrib- 
uted in soil. 

Note: The following must be con- 
sidered in connection with Bacillus ahet: 

BactUus pluian White. (U. S Dept, 
of Agric., Bur. Entomol., Circ. 157,1912; 
Diplococcus pluion Bergcy et al., Manual, 
2nd ed., 1025,45 ) 

See also Lochhead, Science, 67, 192S, 
159 anti Proc. IV Intern. (3ongr. Entomol , 
S, 1020, 1005; Burnside, dour. Eeon 
Eotoinoi., S7, 1034, ft50,'Tarr, Ann. Appl. 
Biol., £i, 1^5, 614; Burn, Bcibefte f. 
sebweiz. Beinenz., 1, Heft 1, 1941. 

B'hite considered BoctUus pluion to te 
the cause of European foulbrood though 
the evidence was indirect since thoorgin- 
km was not cultivated. Lochhead sug- 
gested that Bacillus pluion and Slrrpfo* 
coccus apis arc variants or stages in the 
life history of Baexflus atm, o hypotiwb 
supported by Burnside w’ho included, in 
addition, Bacterium ewrydifc. Accord- 
ing to Burri, rod forms identical with 
Bacterium curydice give rise to BocilluJ 
pluton which is not directly cultivable 
Tarr considers European foulbrood to be 
caused by Bacillus pluion, distinetfrom 
Bacillus ah'oi, and considers it a strirt 
parasite able to multiply only in tfct 
intestines of j-oung larvae, 

Source: Larvae of the honey bee 
fected with European foulbrood. 

J3. Bacillus laterosporus Laubach. 
(Jour. Bact., I, 1916, 611.) From Latin 
fatus, taleris, the side; Greek sporus, 
seed; MX., spore. 

Synonym: Bacillus orpheua 
(U. S. Dept, of Agric., Bur- 
arc. 167, 1912, 3 ) Although n-amed W 
White, the organism was not dcscri 
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until 1917 (McCray, Jour. Agr. Research, 
S, 1917, 410). Resembles Bacillus latero- 
sporus (White, U. S. Dept Agric. Bull. 
810, 1920, 14). According to the rules of 
priority, the name to be used la Bacillus 
laterospoTus 

Spores . Ellipsoidal, 1 0 to 1 3 by 1 2 to 
1 5 microns, central to subtcrminal, 
formed close to one side, remnants of the 
sporangium adhering to the other side 
Sporangia: Swollen, spindle-shaped 
Rods • 0 5 to 0.8 by 2 0 to 6 0 microns, 
occurring singly and in pairs Ends 
pointed or poorly rounded Cells from 
glucose nutrient agar may have few sm^I 
fat globules Motile Gram-variable. 
Gelatin stab • Slow liquefaction 
Agar colonies Thin, transparent, irreg- 
ular, spreading Colonies of rough 
strains arc small, lound, convex, non- 
spreading 

Agar slant: Growth moderate, flat, 
translucent to opaque, moist, sometimes 
with a silvery sheen 
Broth Uniform to granular turbidity, 
usually no pellicle Glucose broth cut* 
tures, pH C 0 to fl 4. 

Milk' Usually curdled, peptonized 
Milk agar plate Occasionally neak 
hydrolysis of casein 
Pot.ato Growth thin, spreading, gray- 
ish to pinkish, turning light brown with 
ago Sometimes finely wrinkled. 
Nitrites produced from nitrates 
Starch is not hydrolyzed. 

Acid (with aminoniacal nitrogen) from 
glucose, fructose, maltose, glycerol, and 
m.annitol Reaction variable on galac- 
tose, mannose, and salicin. No acid from 
arabiiiose, rhamnosc, xylose, sucrose, 
lactose, rafltnosc, inulm, and dextrin 
Acetylmcthylearbinol not produced 
Citrates not utilized as sole source of 
carbon. 

Optimum temperature about 2$'C 
Maximum temperature allowing growth 
37’C to 45*C 
Aerobic. 

Source Isolated from water 
Habitat: Widely distributed in soil, 
water and dust. 


14. Bacillus brevis Migula emend 
Ford. (Bacillus No. I, FlUgge, Ztschr. f. 
Ilyg , 17, 1894, 294 , Bacillus lacHs No. I, 
Kruse, in Flugge, Die Mikroorganismen, 
3 Aufl., £, 189S, 208, Migula, Syst. d. 
Bakt., i, 1900, 583, not Bacillus brevis 
Frankland and Frankland, Microorgan- 
isms in Water, 1894, 429, Bacillus fluggei 
Chester, Man Determ. Bact , 1901, 281; 
Ford, Jour Bact., /, I91C, 522 ) From 
latin bretis, short. 

Synonym - Bacillus cenlrosporus Ford, 
Jour. Bact, 1, 1916, 524. 

There is some doubt as to the identity 
of Migula’s Bacillus brevis which origi- 
nally was Flugge's Bacillus No. I. Neide 
(Cent. f. Bakt., II Abt , IS, 1904, 337) 
also renamed Flilggo’s organism. He 
called it Bacillus lactis nod described it 
euflicienUy that it may be recognized as 
astrainof Bacillus eereus. Ford believed 
that Ins isolations from mil k, soil and dust 
conformed to Migula’s description of 
Bacillus bretis. Ford’s interpretation 
has been accepted The species has ap- 
parently become well established in 
Europe (Gibson and Topping, Soc. Agric. 
Bact. (British), Abslr. Proe , I93S, 43) 
as well as in America. 

Description from Ford and from Smith, 
Gonion, and Clark (loc etl.) 

S|>orc3 . Ellipsoidal, 1 0 to 1 3 by 1 5 to 
2 0 microns, central to subterminal 
Spore xialls thick and stainabic. An 
occasional strain shows the relationship 
of this species to Bacillus lalerosporus in 
that Gomeof the spores may be lateral and 
remnants of the sporangia may adhere to 
one sideof the spore. 

Sporangia Definitely swollen, spindle- 
shaped to clavatc 

Rods :04to08byl5to50 microns, 
with pointed ends, occurring singly or in 
pairs. On glucose agar cells contain 
numerous small fat globules. Motile. 
Gram-variable 

Gelatin stab Slow' liquefaction. 

Agar colonics: Thin, flat, translucent, 
smooth, quickly spreading over plate. 

Agar slants: Growth smooth, moist, 
spreading, grayish white. 
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only at higher temperatures and under 
anaerobic conditions. Migula called 
this Bacillus psevdolsiamcva. Ford 
CJour, Bact., /, 1916, 620) stated that this 
name had priority over Neide's BactUus 
sphaericus which he thought was iden- 
tical. On the other hand, Tavel (loc. 
cit.) isolated a pscudotetanus bacillus 
that was apparently anaerobic. Its 
spores ircro ellipsoidal and it /ormed 
more gas than the tetanus bacillus. 
Wigula named this organism Bacillus 
pstudofeiani. Subsequently both of 
Migula’a names have been applied to 
the aerobic organism. Bacillus pseudo- 
lelanicus and Bacillus pseudoletani are 
tiomtnts duita and Bacillus sphaericus 
should therefore be used. 

Spores : Spherical, 0.7 to 1 3 microns in 
diameter, terminal to subtcrminaf. 
Young spores in sporangia may be oval. 
Spore Wall thick; remnants of sporangium 
may adhere. 

Sporangia: Pefiniteiy swollen, cfavate 
to epindie-shaped. 

Rods: 0 C to l.Q by 1.5 to 7.0 microns, 
occurring singly or in short chains. On 
glucose agar cells contain few small fat 
globules. Motile. Gram-variab!c;oflen 
Gram-negative with Gram-positive 
granules. 

Gelatin stab : Scant growth No lique- 
faction. Gelatin hydrolyzed if tested by 
the Frazier technic. 

Agar colonies : Small, thin, flat, translu- 
cent, often spreadingover the plate. 

Giant agar colonics If the surface of 
the agar is fairly dr}’, many strains exhibit 
minute colonics that swarm out from the 
point of inoculation and cover the plate 
(cf. Bacillus alifct and Bacillus circaJans). 

Agar slants; Growth thin, smooth, 
spreading, translucent, becoming ye/iow- 
ish-brown Growth occurs at pH 6.0 
Broth : Uniform turbidity. Glucose 
broth cultures have pH of 8 3 to 8 6 after 
7 days 

ifilk- No change 

Milk agar plate Scant, if any, hydro- 
lysis of casein, 


BACTEniOLOGY 

Potato ; Growth scant, thin, spreading 
gray, becoming yellowiah-bron^ 
with age. 

Nitrites not formed from nitrates. 

Starch not hydrolyze'd. 

No acid from carbohydrates. 

Acetylmethylcarbinol not produced. 

Citrates not utilized. 

Urease not formed. 

Salt tolerant. Growth occurs in broth 
containing 4 per cent NaCl. 

.Optimum temperature about 30®C. 
Maximum temperature alfowfng growth 
40*0 to ds-c. 

Not pathogenic for guinea pigs. 

Aerobic, facultative.’ 

Source : From mud of a pond,’ rotting 
cypress wood, rotting oak wood, and from 
soil. 

Habitat : Widely distributed in nature. 

Bacillus Toians Roberts (Jour. Bact , 
S9, Jf05, 229) differs from Baedlui 
sphaericus in tliat it will not grow as low 
as pH 6.0 nor in broth containing 4 per 
cent NaCI. Originally characterised by 
motile colonies, this phenomenon has 
been noted with certain other members 
of the genus and with some strains of 
Bacillus sphaericus. Smith, Gordon, 
and Clark (/oc. cit.) consider it a variety 
of Bacillus sphaericus. 

Source ; From intestine of a termite 
Habitat : Probably widespread in soil 

J8a. Bacillus sphaericus var. /us*- 
/ornrts comb. nor. (Bacillus fusiformis 
Gottheil, Cent. f. Bakt . TI Abt , 7, IWb 
724.) From Latin/«sus, spin(fle;/ormt«. 
shape 

This organism differs from Bacillus 
sphaericus only in that it produces urease. 

Source : One strain isolated tcaca Bsls 
vulgaris lulea (beet). Also from milk, 
dust, sod and contaminated hirudin. 
Habitat Widely distributed in nature 
Bacillus toehnisii Gibson (Jour. Bact., 

£9, I£I3S, 495) is very closely related to the 
above It will not grow at pH 99 or 
bdow, prefers media containing urcj, 
and produces nitrites from nifratw- 
Gibson (foe. cie., 500) in discussing the 
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organisms of this group stated “each 
species contains strains dissimilar in 
several features and each is connected to 
theothers by transitional forms". Smith, 
Gordon, and Clark (foe cjI.) tentatively 
have placed it as a variety of Bactllus 
sphaericus 

Source’ From soil. 

Habitat : Widely distributed in soil 

19 Bacillus pasteurll (hfi'quel) Ches- 
ter. ( Vrobacillus pasteurj t Miquel, Ann 
Micrograplue, /, 1889, S52; sive Bactllus 
urcae a, tbid , 2, 1S93, 13, 63, 122, M5, 367, 
488; Chester, Ann. Kept Del Col Agr. 
Exp Sta., 10 , 1898, 110 ) Named for 
the French scientist, Louis Pasteur 
(1822-1895) 

Vichover, Cent, f Dakt., 11 Abt , 29, 
1913, 209, gave the following ns possible 
synonyms • UrobactUus maddoxii Miquel, 
Ann Micrographie, 5, 1891, 275 and 305 
(Baelmum maddoxi Chester, Ann Rept 
Del Col. Agr Exp Sta , 9, 1897, 9S; 
Dactllui maddoxi Chester, tbid, 10, 
1898, 110); Vrobactllus Uvbei Bctjerinck, 
Cent, f Bakt , II Abt , 7. 1901, 51 

Synonyms according to Gibson, Jour 
Bnct , 29, 1035, 494 and 40C: Bactllus 
prol>a<usViehovcr,Cent f nakt,IIAbt., 
29, 1913 , 209; Vrobaeillus psyehroear- 
iencus and Urobocillus htsmogtnes Bu- 
bentsehik, Cent f Dakt , If Abt., 66, 
1925, 106 {.Bacillus psychroearteneus and 
Baallus hesmogenei Bcrgey et a?.. Man- 
ual, 3rd ed , 1930, 403, 461) Gibson also 
included the following as possibly identi- 
cal with the above although they were 
incompletely described • Bactllusureae II 
and III Burn, Hcrfeldt and Stutzer, 
Jour Landw., 42, 1891, 329; Urohactllus 
duclauxn Miquel, Ann hlicrogrophie, 2, 
1890, 53, 122, and 145; Urobaeillus mad~ 
iloxit Miquel, ibtii , S, IS91, 275 and 305. 

Description t.aken from LShnIs and 
Kuntze, Cent. f. Bakt , II Abt., 20, 190S, 
C8J; Gibson, Jour. Bact., F3, 1934,295aDd 
313, Smith, Gordon, and Clark {lee- ett.). 

This species has been designated ns 
the type species of the genus Urobaeillus 
Miquel (Ann de Micrographie, /, 18S9, 


517) by Enlona (U. S. Pub. Health Ser., 
Hyg. I^b. Bull. 121, 1920, 96). 

Spores: Spherical, 1 0 to 1.2 microns, 
terminal to subterminal. 

Sporangia: Prevailingly clavate. Not 
in chains. 

Rods: 0.7 to 0 8 by 1.5 to 2 0 microns 
(1.0 to 1 5 by 4 0 to 5.0 microns, Lohnis 
and Kuntze), occurring singly or in pairs. 
Motile Gram-variable. 

Urea gelatin stab : Slow liquefaction. 

Urea agar colonies: Small, entire, not 
characteristic. 

Urea agar slope* Growth thin, very 
little spreading, colorless or white to 
yellowish. ‘Will not grow'at pH 0 0 or 
less. 

Urea broth: Moderate to heavy uni- 
form turbidity. Will grow with 4 per 
cent NaCl added 

Nitrites produced from nitrates in urea 
nitrate nutrient broth. 

Starch not hydrolyzed. 

Carbohydraf cs not attacked. 

Acclylmetbylearbinol not formed. 

Urease produced. 

Optimum temperature about 30‘C, 
minimum C*C. Maximum temperature 
allowing grBwth 40*C in water bath. 
Optimum temperature for urease activity 
50*0 

Aerobic 

The distinguishing character of this 
species is that groivtli occurs only in 
peptone media containing urea or free 
ammonia under neutral or alkaline 
conditions 

Source’ From decomposing urine. 

Habitat’ Widely distributed in soil, 
dust, manure, and sewoge. 

20. Bacillus thennoamylolytleus Cool- 
haas (Cent f. Bakt , II Abt., 7J, 192S, 
341 ) rroin Creek thermos, hot, amylon, 
starch, and lylikos, able to loose, hence, 
dissolving Probably intended to mean 
thermophilic and starch digesting. 

Spores; Slightly elongated, ellipsoids 
OCbj' 1 5 microns, central 

Sporangia: Cjlindrical, not swollen, 
not in chains 



730 


-'tANUAL OF DETERMINATIVE BACTBWOtOOV 


Rods; 0.6 by 5 to 8 microDs. Motile* 
Gram-positive. 

Gelatin stab .'No'liqqe/action. 

Agar colonics: At 60^0 of iv.'o types, 
large and small, circular, translucent, 
granular, slimy. 

Broth; Very weak gron’tb, no surface 
growth, no sediment. 

Afilfc: Not coagulated, slowly pepton- 
isod. 

Potato : Slight growth. 

Nitrites produced from nitrates. 

Starch actively hydrolysed. 

Acid and gas from glucose, fructose, 
galactose, maltose, de.vtrin, starch and 
glycerol. Arabinose, xylose and manni- 
tol not fermented 

Thermophilic, optimum temperature 
50“ to 65®C. 

Aerobic. 

Source : From sewage. 

Habitat: Probably in decaying matter. 

21. Bacillus kaustopbtlus Fricfeett. , 
(N. y. Agr. Exp. Sta. Tech, Bui. 147, 
1028, 38 ) From Greek kauitds, burnt, 
red-hot; philos, loving; heat.loviug. 

Spores: Ellipsoidal, 0 5 by 0 6 to 0.8 
micron, terminal to subterminal. No 
free spores obseri’cd. 

Sporangia: Only slightly sirollen if at 


Polato; Amount ot growth variable 
broivnisb, spreading, glistening, slimy 
Some strains do not grow. 

Nitrites produced from nitrates, often 
with the production of nitrogen 
Starch is hydrolyzed. 

Acid from glucose and salicin. Rhani- 
nose, maltose, sucrose, rafEnoae, manni. 
tol, sorbitol and inulin not fermented 
Acetylmethyiearbinol not produced 
Thermophilic, optimum temperature 
C0'’C to 65®C. Growth at 73®C to 7oV 
but none at 80®C on agar slants. 
Aerobic, facultative. 

Good growth occurs in synthetic media 
containing potassium nitrate, sodium 
ammonium phosphate, aspartic acid, and 
sodium asparaginate, respectively, as 
only sources of nitrogen with glucose as 
source of carbon 

Source: Forty-eight cultures isolated 
from pasteurized milk at a single milk 
plant (BulTalo, N. V.). 

Habitat: Probably originally from soil 
and dust. 

TkermobaexUus digeslans Feirer fSoil 
Sci., a, 1927, 50) seems to be closely 
related to the preceding. It is more 
strongly proteolytic, digesting milk com- 
pletely in 7 days. 

Source : Four strains isolated from soil. 


all. 

Rods: On yeast extract-nutrient agar 
at 5G®C, 0 7 by 2.0 to 4 5 microns, with 
rounded ends. Actively motile. Gram- 
positive. 

Gelatin stab: No growth at 20®C. 
Liquefied at 56®C. 

Agar colonies : At S6®C, circular, con- 
vex, smooth. Borders entire to irregular. 
Show curled structure, strands of chains 
Brown by transmitted light. 

Agar slant; Growth abundant, raised, 
glistening, contoured, bluish-green to 
bluish-white by transmitted light. After 
three weeks at 37®C, growth has a distinct 
reddish-brown color, butyrous, viscid. 

Broth. Slightly turbid, no sediment. 
No surface growth, alkaline. 

Litmus milk: Rennet coagulum, pep- 
tonization feeble, litmus reduced. 


21a. Bacillus pepo Shaw, fjour. Jnf. 
Dis, 43, 192S, 4T3.) From Gxtcurhla 
pepo, the pumpkin. 

From the brief original de5cripl)cra> 
this orgonism seems to vary from Bactllus 
kaustophilus only in its distinctive viscid 
or slimy character. 

Source- TVo cultures isolated from 
siiellcd cans of pumpkin. 

Habitat; Probably found in ml and 
dust. 

22. Bacillus thermoindJfferens n'ein* 
zirl (Jour. Med. Research, 59, 1010, 
4tt5.) From Greek thermos, hot ana 
Latin irtdtferens, indifferent. Indiffer- 
ent to or tolerant of beat. 

Spores. Ellipsoidal, 0 5 by 0 8 micron, 
terminal. 
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Sporangia: Cylindrical, not snollen. 

Rods : 0.7 by 2.0 to 4 5 microns, occur- 
ring singly and in short chains, with 
rounded ends. Motile. Gram-positive. 

Gelatin stab- Growth filiform. Slow 
mfundibuliform liquefaction. 

Agar colonics • Circular, convex, 
smooth, entire, amorphous 

•Vgar slant Growth flat, spreading, 
glistening, translucent, butyrous, con- 
toured. 

Broth: Turbid, abundant sediment. 
No surface grow th 

Litmus milk: Alkaline Litmus 
reduced. 

Potato : No grow th. 

Indole not formed 

Nitrites not produced from nitrates 

Starch is hydrolyzed. 

Acid from glucose No acid from 
lactose, sucrose or mannitol. 

Thermophilic, optimum temperature 
63*C Grows at 20* to 37®C. 

Aerobic 

Source - Isolated from canned pumpkin. 

Habitat Probably found in soil and 
dust. 

Themobactllua reductans Feirer (Soil 
Sci , 3S, 1027, 51) is said to resemble 
Bactllua tkermoindifferena except that 
nitrites are formed from citrates and the 
minimum temperature is 40®C- 

Sourcc: Two strains isolated from soil 

TheTtnobacillus eaUnalua Feirer (Soil 
Sci , SS, 1927, 53) may be related to this 
group. The description is very incom- 
plete. Its distinctive feature is the 
production of indole 

Source Two strains isolated from soil. 

23 Bacillus thermodlastatlcus Ber- 
gcyetal. (Typo 1, Bcrgey, Jour Bnct., 
4, 1919, 301, Bcrgey ct al , Manual, ist 
ed , 1923, 310 ) From Greek Iktrtnoa, 
hot and diaatatikos, separative; M. L , 
enrymatic, diastatic; hence diastatic at 
high temperatures. 

Spores Of less diameter than that of 
the rods, ellipsoidal, central 

Sporangia: Cylindrical. 

Rods ; 0 5 to 0 7 by 2 to 3 microns. 


occurring in chains, with square ends. 
Motile with peritrichous flagella. Gram- 
positive. 

Gelatin stab : Liquefaction. 

Agar colonies : Grayish, spreading, with 
lobate to fimbriate borders. 

Agar slant : Growth thin, limited, 
btuisb-gray. 

Broth: Turbid. 

Litmus milk: Not coagulated, pep- 
tonized 

Potato: Growth slight, grayish. 

Nitrites produced from nitrates 

Starch is hydrolyzed 

Thermophilic, optimum temperature 
C5*C. No growth at S0“C. Growth at 
75*0. 

Aerobic. 

Source: Isolated from dust and con- 
taminated milk. 

Habitat: Probably widely distributed 
losoil and dust. 

Thermobaetllus dtaataatus Feirer (Soil 
Sci , t), 1927, 49) differs from Bacillut 
thertwdiaalaUcua only in that nitrites 
are not formed from nitrates (Feirer). 

Source: Two strains isolated from soil. 

24 Bacillus cyllndrlcus Blau. (Cent, 
f. Bakt , II Abt , 1$, 1905, 110 ) From 
Greek kylindriloa, cylindrical 

Spores : Somewhat elongated, 0.7 to 1 I 
byl 8to22»microns, terminal. Remnants 
of sporangium adherent. Germination 
equatorial and oblique 

Sporangia Cylindrical or only slightly 
swollen at end, not in chains 

Rods: On glucose agar at C0*C, OS to 
11 by 5 0 to 7A microns, occurring 
singly and in pairs Motile with peri- 
tricbous flagella. Cells store glycogen. 
Gram-positive 

Gelatin stab No liquefaction 

Glucose agar colonies : Grayish-white, 
entire to lobed to dentate. By trans- 
mitted light yellow ish-brown centers 
with brownish-yellow borders. Finely 
fibrous structure. 

Glucose agar slant : Growth thin, dull, 
grayish-white. 

Utmus milk: Unchanged. 
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Potato : No growth. 

Nitrites not produced /rom nitrates. 
Starch not hydrolyzed. 

Thermophilic, optimum temperature 
GO^C to 70"C. 

Source ; Isolated from moist field soil in 
Germany. 

Habitat: Probably found in dust and 
soil. 

Bacillus calidus Blau (Cent. /, Bakt., 
IlAbt., 1005, 134) differs so little from 
the preceding species that it cannot he 
Considered as distinct. 

Source: Isolated from field soil in 
Germany (Blau). Dust, ground feeds, 
etc., about dairies and various dairy 
products (Prickett, N. Y. Agr. Exp. Sta. 
Tech, Bui. 147, 1028,45). 

25. Bacillus robusfus Blau. (Cent. f. 
Bakt., II Abt., 16, 1905, 120.) From 
Latin rohvstus, oaken, hard, firm. 

Spores. Ellipsoidal, l.O by 1,6 to 2.2 
microns, polar to medial. Bemnants of 
sporangium not adherent. Germination 
prevailingly equatorial. 

Sporangia- Ellipsoidal to cylindrical, 
not in chains. 

Bods*. l.O to 1.2 by 3 to 4 microns, 
occurring singly and in short chains. 
Motile. Gram-positive. 

Glucose agar colonies. Circular, gray- 
white. By transmitted light browaish- 
ycllow. Borders distinct, serrate to 
lobed, finely granular. 

Glucose agar slant : Growth yellowish- 
white, translucent, becoming grayish- 
white, spreading, dull. 

Potato : Growth yellowish-white, moist, 
glistening, smooth. 

Nitrites not produced from nitrates. 
Starch not hydrolyzed. 

Thermophilic, optimum temperature 
55®Cto60®C. Growsat65®C. 

Aerobic. 

Source; Isolated from field soil near a 
forest in Germany. 

Habitat- Probably found in soil and 
dust. 

Thermobactllus restalus Fewer (Soil 
Sci., 55, 1927, 51) is said to correspond 


in some respects with Bacillus robvsius 
Peircr states that it 13 not possible to 
definitely establish the identity because 
Blau failed to record the action of Ba- 
cillus rchuslus on nitrates and several 
other media and did not note the produc- 
tion of H,S. 

Source; Three strains isolated bom 
soil. 

25a, Bacillus losanitchii Bergey et at. 
{Bacillus themopTiilus losanitchii 
Geoigevitch, Cent. /. Bakt., JI Abt., S7, 
1910, IBl; Bergey et ah, Manual, 1st cd , 
1923, 313.) Named for Losanitch, near 
Vranje. 

Ag far as can be determined from the 
meager description, this organism doss 
not differ from Bacillus rohustus except 
perhaps as to the maximum temperature 
allowing growth. Growth limits are 
45’C to 7S*C. 

Source: Isolated from n'afer of hot 
sulfur spring. Temperature of ^ater 
83 ^ 0 . 

Habitat: Probably in natural hot 
waters. 

Norc; Qeorgcvitch (Arch. /. llyg., 71, 
1910, 201) has described a thermophilic 
aerobic spore-forming sulfur bacillus 
from a hot sulfur spring at Vranje (Set- 
via) under the name BaciiiMs thtma- 
philas praTtjensts. This docs not grow 
on ordinary media unless sulfur com- 
pounds areadded. It has a tuft of fiagelia 
at either end. Spores are ellipsoidal, 
terminal, distend the rod, and show polar 
germiaatiou 

Georgevitch (Cent. f. Bakt., II Abt , 
S7, 1910, ISO) describes a second thcrmo- 
pHlic, motile, capsulated, clhp.'^cidal- 
spexed cod from a chalybeate hot spring 
near Vranje under the name BacUUs 
thermophilus ;u’0ini 

26 Bacillus catidolactls Hussong and 
Hammer. (Jour Bact., 15, 192S, ISS.) 
From Latin calidus, warm, hot and lac, 
ItuAis, milk 

Gortm states (B let Lomhardo Scj e 
Lett. Rend , 76, 1942, 3) that BaezUus 
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calidolaclis is the same organism as 
Boctilus lacliJ terwjop/iilus (sic) Oonni 
(Giorn. (1. R Soc. Ital d’lgieno, 16, 
1804, 16). rrom. the descriptions this 
appears to be probable 
Spores. Ellipsoidal, of slightly greater 
diameter th.an the rods, termln.al. 
Sporangia: Slightly swollen, clavate 
Rods 0 7 to 1 4 by 2 0 to 5 0 microns, 
occurring singly, in pairs and short 
chains Non-motvle. Grara-posltive, 
some cells becoming Gram-negative with 
age. 

Gelatin stab: No liquefaction 
No growth on plain nutrient agar 
GlucosO agar colonies Thin, white, 
opaque, filamentous 
Glucose agar slant: Growth abundant, 
echinate, dull, white 
Glucose agar stab. Growth abumfant, 
beaded, gray 
Glucose broth. Turbid 
Litmus milk Acid, coagulation. Lit- 
mus reduced 
Potato! No growth. 

Nitrites produced from nitrates by 
some strains 

Acid from glucose, lactose, fructose, 
galactose and maltose No acid from 
inulin, sucrose or glycerol. 

Thermophilic, optimum temperature 
65*C to G5*C No grow th at 37’C 
Aerobic, facultative 
Source Isolated from normal pasteur- 
ized skim milk (Ilussongand Hammer). 
Milk and milk powder (Prickett, N Y 
Agr Exp Sta Tech Bui 147,1528,47) 
Habitat Probably in dairy product*) 

27 Bacillus mlebaellsll Pnekett 
(Bacillus thermophilus aqualtlis hque~ 
factens Michaclia, Arch, f Ilyg , S6, 
1890, 285; Prickett, N. Y. Agr Exp. 
Sta Tech Bub 147, 1928, 45 ) Named 
for Georg Michaelh of Berlin who first 
isolated the species 
Spores - Of greater diameter than the 
rods, terminal. 

Sporangia: Swollen, clavato. 

Roils 0 6 to Oil by 2 to 4 microns. 
Mot'll e Gram -positive . 


Gelatin stab; Liquefaction. 

Agar colonies: Circular, raised, smooth, 
glistening 

Agar slant : Grow th moderate, smooth, 
glistening 

Broth. Slight turbidity. 

MQk. Not coagulated, alkaline 

Potato: Growth moist, glistening, yel- 
lowish, becoming brownish 

Nitrites with gas produced from 
nitrates 

Starch is hydrolyzed. 

Acid from glucose and sucrose. No 
acid from rhamnose, maltose, lactose, 
glycerol, mannitol or inuIin. 

Thermophilic, optimum temperature 
50“C to OO^C 

Aerobic, facultative 

Source. Isolated from fountain waters 
(Michaelis) From fodder, dust, dairy 
utensils (Prickett) 

Habitat. Probably found In soil and 
dust 

27a Bacillus lobatus Bergey et ftb 
(Types, Bergey, Jour Bact 1019,304; 
Bergey ctol , Manual, Ist cd., 1023,311.) 
From Greek Matos, having the form of n 
lobe. 

Judging from the meager description, 
there is no essential difference between 
this organism and the picceding. 

Source- Isolated from dust, soil, and 
horse manure. 

Habitat: Probably w-idely distributed 
in soil and decaying matter. 

Bacillus nondiastaticus Bergey ct al. 
(Typc2, Bergey, Jour Bact ,4, 1919, 301; 
Bergey etal .Manual, Isicd ,1923,310 ) 
From Greek, no diastase. 

The description of this organism is 
practically identical with Bacillus loba- 
tua, the only difference noted being that 
this species hydrolyzes starch while 
Bacillus nondiaslaiieus docs not 

Source- Isolated from dust and sod 
(Bergey). Ground grains, raw and pas- 
teurized nulk (Prickett, N, Y. .\gr Exp 
St* Tech. Bui. 147, 1923,47). 

Thermobacillus vulqaris Fcircr (Soil 
Sci , fS, 1927 , 50) liquefies gelatin, docs 
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not reduce nitrates to nitrites nor alter 
litmus milk. According to Feirer it is 
otherwise similar to Bacillus nondiasla- 
iicus. 

Source: Two strains isolated /rom soil. 

27b. Bacillus therniononliq'uejaciens 
Bergcy et al. (Type ■}, Bergey, Jour. 
Bact , 4, 1019, 301; Bcrgey et al., Manual, 
1st ed., 1923, 312,1 From Greek ikermos, 
hot; and Latin non, not and hgue/actens, 
making liquid. Probably intended to 
mean thermophilic and non-gelatin- 
liquefying. 

Aside from the non-liquefaction of 
gelatin, there BCems to be no difference /n 
the description of this organism and the 
t\\-o immediately preceding. 

Source; Isolated from dust, soil, and 
horse manure. 

Habitat' Probably found in soil and 
decaying matter. 

. 28. Seclllus thermotraflsluceas Beigcy 
ct al. (Type 5, var b, Bergey, Jour. 
Bact ,4(1010,304; Borgey ct al., Manual, 
Ist ed., 1023, 312 ) From Creek Ihermos, 
hot and Latin iranslueens, translucent 
Probably intended to mean thermophilic 
and translucent. 

Spores'. Of larger diameter than the 
rods, terminal. 

Sporangia : Terminally s'c'ollen, clavatc, 
not in chains. 

Hods ; 0 3 to 0 4 by 1 .0 to J 5 microns, 
occurring singly. Motile with peritrich- 
oua flagella. Gram-positive. 

Gelatin stab: No liquefaction. 

Agar colonies: Thin, transparent, 
spreading widely. 

Agar slant Growth thin, spreading, 
veil-like. 

Broth. Turbid 

Litmus milk Not coagulated, slightly 
acid. 

Potato : No growth. 

Nitrites not produced from nitrates. 
Starch slightly hydrolyzed. 
Thermophilic, optimum temperature 
eO^C Slight growth at No growth 

at 70®C. 


Aerobic, 

Source : Isolated from guinea pig feces, 
dost and from cheese. 

Habitat; Probably found in soil and 
decaying matter. 

Thermobacillus linearius Feirer (Soil 
Sci., £S, 1927, 53) is said to be similar in 
some respects to the preceding. Feirer 
statra that formation of acid from several 
sugars is the distinctive feature of thb 
species, a character not mentioned by 
Bergcy. 

Source : Five strains isolated from soil. 

2Sa Bacillus slearolkcrmophtlus Donk 
(Jour. Bact , J, 1920, S73 ) From Greek 
atidr, tallow and Ihertnophilos, heat- 
loving Intended meaning obscure 
From the descriptions, tbo vegetathe 
rods of this organism seem to be slightly 
larger than the preceding, otherwise no 
difference is noted. 

Source: Isolated from samplea of 
spoiled canned corn and string beans. 

Habitat: Probably found in soil and 
dust. 

28b. Bacillus aerothermopkilus IVein* 
zirl. (Jour. Med. Research, S9, IDIO, 
403.) From Greek ceros, air and thtr- 
mophilus, heat-loving. Probably in- 
tended to mean aerobic and thermophilic 
There is nothing in the original account 
of this organism ivhich is at variance 
with that of the preceding. 

Source Isolated from canned string 
beans (Weintirl). From milk, wafer, 
hay, dust, beef extract, and agar (Prick- 
cU, N. Y. Agr. Exp. Station Tech. Bull- 
147, 1928, 46). 

Habitat: Probably found in soil and 
dust. ^ ., 

Thermobacillits alcalinus Feirer (W'* 
Sci., fS, 1927, 52) is said to differ from 
the preceding in that it docs not ebang# 
litmus milk. .. 

Source ■ Four strains isolated from sou- 
Thermobaeillus ruber Feirer (Soil Sci , 

# 5 , 1927, S2) apparently is closely rciafea 
to this group. Its distinguishing rbsT- 
acter is the production of a pink pigment 
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in meat, brain, and blood serum, no color 
on other media. 

Source. Isolated from soil 

29. Bacillus thermocellulolyticus Cool- 
haas. (Cent. f. Bakt , 11 Abt., 76, 1928, 
43) From Greek thCTmos, hot; and 
Latin eellula, a small room; M. L , cellu* 
lose and Greek li/titos, dissolving Prob- 
ably intended to mean thermophilic and 
cellulose-digesting. 

Spores. Ellipsoidal, 0 8 by 1 5 microns, 
terminal. 

Sporangia Terminally 8wolIen,clavate 
RodsiO 3by3 5 to 6 microns, occurring 
singly and in pairs. No reserve material 
Non-motilc. Gram-positive. 

Gelatin stab: No liquefaction. 

Glucose agar colonies : Small, glisten« 
ing, translucent 

Cellulose agar colonies • Circular, bor- 
ders undulate to lobate. 

Broth • Slight growth, no surface grow th 
or sediment. 

Milk No growth 

Nitrites not produced from nitrates. 
Starch is hydrolysed. 

No acid from carbohydrates. 

Cellulose hydrolyzed 
Thermophilic, optimum temperature 
SO-C to 55*0 Maximum 60*C to C5*C 
jilinimum 35*C to 37'C 
Aerobic, facultative. 

Source Isolated from sewage 
Habitat' Probably found in decaying 
matter 

30 Bacillus tbennoallmentopbllus 
^Ycinli^l (Jour. Med. Research, S9, 
1919, 401 ) From Greek thermos, hot, 
Latin alimentu7n, food; and Greek 
philos, loving Loving hot food 
Spores Ellipsoidal, 0.8 by 1.0 micron, 
terminal. 

Sporangia: Swollen, clavate, not in 
chains 

Rods. 0 0 by 3 0 microns, occurring 
singly, with rounded ends. Motile, 
flagella not stated. Gram-positive 
Gelatin stab . No growth at 20’C. 


Afar colonies : Circular, raised, SnlOoth, 
amorphous, entire 

Agar slant Growth spreading to effuse, 
smooth, glistening, butyrous. 

Btolb* Turbid, surface ring. 

Litmus milk: Unchanged 

Potato: No growth. 

Nitrites with gas produced from ni- 
trates 

Starch not hydrolyzed. 

Neither acid nor gas from glucose, lac- 
tose, suctxiscor mannitol. 

Thermophilic, optimum temperature 
55*C. No growth at 20*0. Growth at 
37*0. 

Aerobic. 

Source - Isolated from canned blueber- 
ries (Weinzirl). Pasteurized milk and 
filter cloth (Prickett, N. Y, Agr Exp 
Sla Tech BuL 147, 1928, 46), 

Habitat: Probably found in soil and 
dust 

Thermobaeillus vtolaeeus Feirer (Soil 
Sci., tS, 1927, 53) corresponds in some 
respects with the preceding. Feirer also 
slates that his cultures did not reduce 
nitrates to nitriles and produced acid on 
glucose and sucrose. 

Source - Four strains Isolated from soil . 

31. Bacillus tbermoliquefaclens Bcr- 
geyetal. (Type 5, var a, Bergey, Jour. 
Bact., i, 1919, 391 ; Bergey ct al , Manual, 
isted ,1923,313.) From Greek fAermos, 
hot, and Latin ft^uc/aciens, liquefying. 
Probably intended to mean thermophilic 
and gelatin -liquefying. 

Spores Ellipsoidal, polar, of greater 
diameter than the rods. 

Sporangia TcrminallyBwoUcn.elavafo. 

Rods: 0.2 to 0.4 by 2 to 3 microns, 
occurring singly, with rounded ends. 
Motile with peri trichous flagella. Gram- 
positive 

Gelatin stab Liquefaction. 

Agar colonics : Moderately dense, 
lobate. 

Agar slant: Growth dense, grayish, 
lobate to fimbriate margins. 

Litmus milk: Coagulated, acid. Lit- 
mus reduced. 
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Potato : No growth. 

Nitrites and ammonia produced from 
nitrates. 

Starch not hydrolyzed. 

Thermophilic, optimum temperature 
60®C. Slight growth at 37®C. No growth 
at 70‘’C. 

Aerobic. 

Source: Isolated from dust, guinea pig 
fecesandhorsemanurc (Bergey). Water 
and milk (Prickclt, N. Y. Agr. Exp. Sla. 
Tech. Bui. 147, 1928, 47). 

Habitat; Probably originally from mil 
nd dust. 

32. Bacillus tostus Blau. (Cent. f. 
Bakt., II Abt., IS, 1905, 130.) From 
Latin lostus, parched, dried. 

Spores: Ellipsoidal, OS to l.C bi' 1-5 
to 2 2 microns. Germination prevail* 
Ingly polar. 

Sporangia : Terminally swollen, clavate, 
not in chains. 

Rods 5 1 2 by 4.5 to 6.0 microns, occur- 
ring in pairs and In short chains. ^ Cells 
store glycogen. Motile adth peritrichous 
flagella 

Agar colonics: Small, circular, dense. 
By transmitted light bright yellow to 
yellowish-brown. Borders sharp, ^ entire 
to lobatc. Older colonics porcelain-like. 

Agar slant : Growth thin, grayish-white, 
spreading, smooth, glistening. 

Potato . No growth. 

Nitrites not produced from nitrates. 
Starch is hydrolyzed. 

Ammonia is produced. 

Thermophilic, optimum temperature 
G0®C to 70®C. 

Aerobic. , , 

Source- Tn-o cultures isolated from 
eoil in Germany. , 

Habitat; Probably found in sod and 
dust. 

33. Bacillus vlrldulus (Migula) Bc^ey 
et al. {Bacillus thermophilus II 
witsch, ZtBchr. f. Hyg , SO, 1835 IH. 
Baclenum vindulum 

. . ■ • ■ ■ . ctl- 

, •• iai. 


Ist ed., 1923, 315; Bergey et al., Manual, 
4th cd., 1934 , 464; not Bacillus therm- 
philus Miquel, Ann. d. Microg., I, ISS8, 
6; not Bacillus thermophilus Chester, 
Man. Determ. Bact.,'l901, 2C5.) From 
Latin, dim. adj. viridis, green, some- 
what green. 

Spores; Spherical, central 

Sporangia: Cylindrical, not swollen 

Rods; Rather large, slightly bent, 
occurring singly and in pairs. Non- 
motile. Gram-positive. 

Agar colonies : Irregular, spreading, 
granular, greenish. 

Broth: Alkaline. 

Potato : Growth grayish-yellow ; margin 
undulate. 

Nitrites not produced from nitrates. 

Starch is hydrolyzed. 

Thermophilic, grows at 60®C to 70*0 
Optimum temperature 02'’C. Grows at 
33’C. 

Aerobic, facultative. 

Source: Isolated from soil, snow, feces, 
corn grains. ' 

Habitat: Probably found in sod 
dust. 


Appendli: The following nddiliomj 
aerobic spore-forming bactena are taM 
in tbc lilernlure. Because oi jnsufBdeot 
data it lias not been possible to classify 
them- Some of these may be synonyra 
of ivcll-tnoivn, species, some may M 
varieties, whereas others may ocluslly t* 


irate species. 

romabactllus u-ctffmannt OmehaKt-y- 
latcd by Wcigmann, 1S90; Cmdian- 


Bactllus abi/sseus ZoBel! and Uph^- 
Bull. Scripps Inst, of Oceanography, 
niv, Calif., 5, IWt, 273.) Siibtemimsl 

Mres. From marine mud 

Bactllus acm!m<ens Falnct an 
terkman (Iowa Slate Coll. ® ' 
1933, 413 ) One of a group clia ae 
■lized by tlio fermentation 
Sc culture isolated from decayed 

tridfyiroas presmigenc! casn 
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Gorini. (Rend. R Accad. dei Lincei, 
8, 192S, 598 ) From m-inurc, fodder and 
milk Regarded by Gorini (personal 
communieation, 1925) as identical with 
Bacillus circulans Jordan 

Bacillus acido-prolcofj/<ic«s casci 
Gorini (Le Lait, 9, 1912, 93 ) From 
Parmesan and Enunenthal cheese Re- 
garded by Gorini (personal communica- 
tion, 1925) as equivalent to one of the 
species of Tyrothrix of Duelaux 

Bacillus adamsUt Trcvisan (Brauner 
Wasserbacillus, Adametz and Wichmann, 
Mittheil d. oesterr Versuchsstat f 
Brauerei u. MSherei, Wien, Heft 1, 1888, 
51; Trevisan, I genen e Ic specie dellc 
Battcriacee, 1889, 19; not Bacillus 
ttdameUii Migula, Syst. d. Bakt , S, 1900, 
680, Rflcilius brunneus Eisenberg, Bakt 
Diag , 3 Aufl , 1S91, 142, Bactenvm brun- 
neiim Migula, ifinf , 331. not Baclenum 
brunnereum Schrooter, in Cohn, Beitr 
z Biol d Pflanr , 1, Ilcft 2. 1SS2, 12.'>) 
From water 

Bacillus adbatrens Laubacb (Jour. 
Bact , f, 1916 , 503 ) One culture iso- 
lated from dust 

Bacillus aegvptioeus Werner (Cent f 
Bakt, II Abt., 87, 1933, 459 ) Good 
growth on Ca n-butyrate agar One 
culture isolated from Egyptian soil 
Bacillus aerifaeiens Stcinhaus (Jour 
Bact ,4e, 1911, 782 ) Author states th.at 
it probably belongs to the AerobaciUus 
group From triturated specimens of the 
while cabbage butterfly (Picns ropac) 
Bociilus acrofciHj von Wahl (Cent f. 
Bakt , 11 Abt , 10, 190G, 490 ) Reported 
to resemble Bacillus ■mesenlertcvs /usciis 
Prom canned peas 

Baallus aerophilus Flligge. (FlQgge, 
Die Mikroorganismen, 2 Aufl , I8S0, 321 ; 
Bactertum acropktlum Chestcr,Man De- 
term Bact , 1901, 191 ) From dust. 

Bacillus afanasstefi Trcvi‘‘an (Ba- 
cillus tussis cotuvlstvae Afanassicf, St 
Petersburg, mcd. Woclmschr , 1887, No. 
3S-12, not Bacillus lussis convulsitae 
Lehmann and Ncum.-inn. Bakt Diag , 4 
Aufl , £, 1907, 209; Trcvisan, Igcncrielo 
specie dcllo Batteriacee, 18S9, 13; Ba- 


cillus pertussis Migula, Syst d. Bakt , £, 
1900, 754.) From mucus and pus. 

Bacillus agilis Tschistowitsch. 
(Tsehistowitseb, Borl. klin. Wochnschr., 
1892, 512; not Bacillus agilis Trevisan, I 
genen e le specie delle Batteriacee, 1889, 
14; not Bacillus agilis Chester, Man 
Determ Bact, 1901, 226; not Baallus 
agilis Mattes, Sitzungsber. d. Gescllsch. 
s. Deferderung d gesam Naturw. z. 
Marburg, 6S, 1927, 406; not Bacillus 
agilis Hauduroy et al , Diet. d. Bact. 
Path , Parb, 1937, 33.) From pus. 

Bacillus agilis Hauduroy et al. (Ba- 
allus agilis lanae Toumanoff, Bull. 
Soc. Cent deMdd V^tiir., 3d, 1927, 307; 
Hauduroy, Ehringcr, Urbain, Guillot 
and Magrou, Dictionnaire do Bact^ries 
Patbogines, Paris, 1937, 33 ) Found in 
foulbrood of bees. 

Baallus ogreslts Werner (Cent. f. 
Bakt , II Abt., 87, 1933, 468; not Bacillus 
ogreslts de Rossi, Microbiol., agrana e 
tecbnica, Torino, 1927, 82$.) One of a 
group of species described as being able 
to grow on a Ca n-butyrate agar Three 
cultures were isolated from German 
and Italian soils 

Bacillus agrt Laubacli and Rice. 
(Jour Bact , J, 1916, 516 ) Isolated 
twice from soil in Baltimore 

Boct/fus og’i'opftifus StUhrk. (Cent f. 
Bakt , 11 Abt , 95, 1935, 189 ) Only 
moderate growth on Ca n-butyrate agar. 
One culture isolated from soil from Cuba. 

Baallus agroltdis lyphoides Pospdov. 
(Kept Bur Appl. Ent., Russian, 3, 
1927, 8 ) Found in diseased larvae of 
the moth, Buroa (Agrotis) scgelum. 

Baallus (Streptolacter) albuminis 
Schroeler (Bacillus aus Faeces V, Bien- 
atock, ZtRchr f Win Med , 8, Heft 1, 
1884, 1, Schroetcr, in Cohn, Kryptog. 
Flora V Schlcsicn, S, I, ISSG, 162; Ba- 
cillus pvlnficvs coh FKlggo, Die Mikro- 
org.anismcn, 2 .Vufl , 16SC, 303; Bacillus 
diapklhtrvs Trcvi«an, I generi e Ic specie 
dclle Battcnaccc, ISS9, 15.) From feces. 

Bacillus albus (Sack) Bergcy et al. 
{Cellulomonas albus Sack, Cent. f. Bakt , 
II Abt , €t, 1924, 79; Bergey et al., Man- 
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ual, 3rd ed,, 1030, 398; not DaciUm albu$ 
Trevlean, I generi e le specie del/c 
Batteriacee, 18S0, 14; not Bacillus albu$ 
Copeland, Report Tiltration Comm., 
Pittaburgh, 189D, 314.) Cellulose is 
hydrolyzed. Prom Soil in Germany. 

Bacillus alcalophilus Vodder. (Ned. 
Tijdschr. v. Hyg. Microbiol, cn Scrolog., 
1, 1934, Ml.) Gron-fi only in and on 
highly alkaline culture media. Sixteen 
strains isolated from the /eces of healthy 
animals. 

liacillxus alapecuri Nogtev. (IJotani- 
cheskii Zhurnal, U.S S.Il., 25, 1938, 149.) 
Causes nodule formation on fox grass 
(dfopccurus prafcnsifl). 

Bacillus alpha Dynr. (Ann. N. Y. 
Acad. Sci., 8, 1895, 300.) Prom the air. 

Bacillus alpinus Werner. (Cent. /- 
Bakt., II Abl., 87, 1933, 4G5.) Good 
growth on calcium salts of formic, acetic, 
propionic and butyric acids. One cul- 
ture isolated from soil from Austria. 

Bacillus alveolaris llscnjoposky. (Re- 
vien of pests of Volhymia, VoJhymiaEnt. 
Bur., Zemstvo of Volhymia, Zltomlr, 
IQIO, 24 pp.) From diseased bees (Apts 
mclliftra). 

Bacillus amarus Hammer. (Iowa Agr. 
Exp. Station Res. Bull. 53, 1919, 108.) 
From evaporated milk 

Bacillus aminocorans den Dooren do 
Jong. (Cent. f. Bakt., II Abt., 71, 1927, 
215.) From soij. 

Bacillus amyloacrobius Crimi (Abst. 
in Cent. f. Bakt., 11 Abt., Si, 1924, 03.) 
From potato rot. 

Bacillus amylolyttcus Kellerman and 
McBeth (Cent. f. Bakt , II Abt., 54, 
1912,490.) Decomposes cellulose. One 
culture isolated from manure. 

Bacillus annuh/ormts Migula. (Fa- 
denShnlicher Bacillus, Maschek, Bakt. 
Vnterauch d. Loitmoritzer Trinkmlsser, 
Leitmentz, 1887; Migula, Syst d. Bakt, 
f, 1900, 783.) From water. 

Bacillus anlhracis stmilts MeFarlanA. 
(Cent, f Bakt . I Abt., 24, 189S, 556 ) 
From dust 

Bacillus apicum Caneatrini. (Atti 
Soc. Ven. Trent. Sci. Nat ,91; according 


to Kruse, in FlQggo, Dio JlikroorgMij. 
men, 3 Aufl., S, 1800, 233.) From dis- 
eased bees and their larvae. 

Bacillus aporrhoeus Puller and Nor- 
man. (Jour. B.act ,45,1913,277.) From 
soil. Dccomposeg cellulose. 

Bacillus arachnoidcus Migula. (Dacil- 
Ills No. HI, FlQgge, Zfschr, f. Hyg , 17, 
1894,294; Bacillus lachsNo. Ill, Kruse, 
in Flugge, Die Mikroorganismcn, 3 -Vufl , 
2, 1890, 208; Migula, Syst. d. Bakt , t, 
1900, 583; BacUrium lacleum Migula, 
ibid., 321.) From milk. 

Bacillus arenarius Stuhrk. (Cent t. 
Bakt., II Abt., 9$, 1935, 187.) Good 
grmvth on Ca n-butyrate agar. One 
strain isolated from Cuban soil. 

Bacillus oridus Migula. (Bacillus No. 
S, Pansini, Arch. f. path. Anat , JH, 
1890, 444; Migula, Syst. d. Bakt , 2, 1909, 
559 ) From sputum. 

Bacillus arlongii (sic) DeToni and 
Trevisan. (Bacillus dt> la septscimie 
gangrdneuse, Arioing and Chauveau, see 
Crookshank, Man. of Bact., 3rd ed , 1890, 
305; DcToni and Trevisan, in Saccardo, 
Sylloge Fungorum, 8, I8S9, 950.) From 
wounds in gangrenous septicaemia 
Bocjffiis asiolicuj Sakliaroff (Sak- 
haroff, Ann. Inst. Past., 8, 1893, 550; 
not Bacillus asialicus Casfellani, Cent. f. 
Bakt., I Abt., Orig., €5, 1912, 2C2.) 
From feces in a caseof cholera. 

Bacillus asleris Verona. (Riv. Pat 
Veg., 25, 1935, 15.) Pathogenic for 
Chioa aster (Aster chi'/ienjis). 

Bacillus asthenogenes Bernard. (Ann. 
Inst. Past., 35, 1921, 459.) Grows aero- 
bically as well as anaerobically. Under 
anaerobic conditions it is said to 
play a role in gastric derangement 
and latcctha commonly confused mth 
beriberi. Author reports that it is very 
similar to Bacillus megalkerium. 

BaciUus alerrimus (schilensis 
menko. (Cent. f. II Abl. », 

1908, I.) Reported to be like the biacK 
potato bacillus except that it forms a 
black pigment on gelatin and the potato 

is brown instead of black. From air. 

Bacillus ourcnlius (Sack) Bergey et ai. 
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(Cellulomonas aurantius Sack, Cent f. 
Bakt., II Abt., 6S, 192-1, 78 , Bergey et al , 
Manual, 3rd ed., 1930, 421; not BaetUus 
aurantius Trevisan, I generi e le specie 
delle Batteriacoe, 1889, 19 ) From soil 

Bacillus badivs Batchelor. (Jour. 
Bad , 4, 1919, 25 ) From the intestinal 
tract of children 

Bacillus fcalcanwa Bartels. (Cent. f. 
BaU., II Abt., tOS, 1940, 25 ) Growth 
on media containing m/50 phenol Eight 
strains isolated from soil. 

Bacillus barbitistes Statelov. (Mitt 
bulg ent Gcsella ,7,1932,56-01 ) From 
diseased tettigonids (Isophija (Barbi- 
Itsles) amphpennis). 

Bacillus batalae Otani (Trans. Tot- 
ton Soc. Agric Sci , Japan, 6, 1939, 222 ) 
From rotten snect potatoes {Ipomaea 
batatas) 

Bacillus bellus Heigcner (Cent f 
Bakt , II Abt , 99, 1935, 90 ) Probably a 
strain of Bacillus brevis. One culture 
isolated from garden soil of Germany 

Bacillus bernensis Lehmann and Neu- 
mann (Aromabacillus, Burn, Cent f 
Bakt , ll Abt , S, 1807, GOO, Lehmann 
and Neumann, Bakt Diag., 2 Aufl , t, 
1899, 301 , Bacillus odoralus Migula, Syst. 
d Bakt ,2, 1900,680, Bafleriumoderatum 
Omeliansky, Jour. Bad , S, 1923 , 394 ) 
From Fmmenthal cheese Reported as 
producing the aroma of this cheese 

Bacillus bela Dyar (Ann N Y 
.Vead Sci , 8, 1895, 36G ) From dust 

Bacillus betainoiorans Ileigcncr 
(Cent f Bakt , II Abt., 93, 1935, 94 ) 
Good g^o^^ th on betaine and valme agar 
One culture isolated from soil from 
Mantua. 

Bacillus belanigrtfieans Cameron, Esty 
and Williams (Food Research, /, 1936, 
75.) From blackened canned beets 
where juice contains an abnormally high 
amount of iron. 

Bacillus biacutum Soriano (Revista 
del Inst Bactcnol., Univ. Buenos Aires, 
6,1935,561.) From soil. 

Bacillus bombycis Macchiati (Dcs 
vibrions, P.astcur, Ctudcs sur l.a matadie 
des vers i soic, La Flaehcrie, Chapitre 


II, Paris, 1870; Macchiati, Stazioni 
spenmeiitaU Agraric Italiane, SO, 1891, 
121; not Bacillus bombycts Chatton, 
Compt rend. Acad Sci., Paris, /56, 1913, 
1708; Bacillus megalerium bombycis Saw- 
amura, Tokyo Imp. Coll. Agric. Bull., 6, 
1905, 375 ) Pasteur originally isolated 
this large bacillus from the intestine of 
silkwonns (Bombyx viori) suffering from 
wilt disease. Regarded by Sawomura as 
a variety of Bacillus megatherium 

Bacillus bombyeis nondiquefaeiens 
Paillot. (Ann. £piphyt., 8, 1922, 131, 
L'lnfection chez les inscctes, 1933, 288.) 
Larvae of the g>psy moth (Lymantria 
dtspar) arc immune to this bacillus 

Bacillus bombycoides Paillot. (Compt. 
rend Acad Agr. France, S8, 1042, 158.) 
Causes lesions because of a bacterial 
toxin. From infected silkworms 

Baallus bombyseplicus Hartman 
(Lingnan Sci Jour., 10, 1031, 2S0) 
Causes a disease of the silkworm {Bom- 
byz mori) 

Bacillus borborakaites ZoBell and Up- 
ham (Bull. Scripps Inst, of Oceanog- 
raphy, Univ Calif., S, 1944, 274 ) Cen- 
tral spores From marine bottom 
deposits 

Bacillus hoTstelensis StQhrk. (Cent, 
f Bakt , 11 Abl , 93, 1935, 179.) Grows 
well on Ca n-butyrate agar. Resembles 
Bacillus rufeseens of the same group 
except that it does not show the typical 
brown coloration of media Two strains 
isolated from soils in Germany. 

BactUus 5rc<fr/nannii Chester (Ba- 
cillus adhaerens StQhrk, Cent f Bakt., 
II Abt, 93, 1935, 183, not Bacillus 
odAoerens Laubach, Jour Bact., t, 1910, 
503, Chester, in Manual, 5th cd , 1939, 
075 ) W'eak grow th on Ca n-butyratc 
agar One strain isolated from Cub.an 
soil. 

Bacillus hronchitidis Migula (Ba- 
cillus dcr putnden Bronchitis, Lumnit- 
ser. Cent f Bakt., 5, 18S8, C21 ; Bacillus 
bronckHtdts putridae Lumnitzer, Wien, 
med Presse, 18SS, GOG; Migula, Sjst. d. 
Bakt , S, 1900, 641 ; flaclcnum lumnitzm 
Chester, Man Dctcrm. Bact., 1901, 120 ) 
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From sputum in cases of putrid bron^ 
chitis. 

Bacillus hruneus Migula. (Maschck, 
Bakt. Untcrsucb. d. Leitmeritzer Trink- 
n-asser, 1887; Migula, Syst. d. Bakt., 
1900, 835; not Bacillus brunneus £iscn> 
berg, Bakt. Diag., 3 Aufl,, 289J, 142.) 
From water. 

Bacillus brunncus Eiscnbcrg. (Brauner 
Wasserbacillus, Adametz and Wich- 
mann, Dio Bakt. d. Nutz- u. Trink- 
wasser, Mitth. Ocsterreicb. Ver- 
suchssta. f. Brauerei u. Malzerei, Wien, 
Heft 1, 18SS, 51 ; Eisenberg, Bakt. Diag., 
3 Aufl , 1891, 142; not Bacillus brunneus 
Schroeter, in Cohn, Kryptog. Flora v. 
Sclilesien, 5, 1, 18S6, 158; Bacterium 
brunneum Migula, Syst. d. Bakt., 2, 
1900, 331.) From water. Noa-motile. 

Bacillus builerovii Serbinow. (Vdst. 
Russ. obSc. pcelovod. (Messager dc la 
Soc. russe d’Apiculture), No. 3 and No. 
11, 1912; see Eov. Appl. EntomoJ., Ser. 
A, 1, 1913, 04 and 441.) From black 
brood of bees. 

Bacillus hulscklii Sebaudion. (Arch, 
f, Protiatenkunde, 1, 1902, 306.) Char, 
acterized by its large size (3 0 to 6.0 by 
24 0 to 80.0 microns) and granular proto- 
plasm. From the intestine of a cock- 
roach (Blatla (Periplanela) orientalis). 

Bacillus butyrieus Hueppe. (Hueppe, 
Mitteii. kaiscrl Cesundheitsamte, S, 
18S1, 309, not Bacillus buitjricus Mac5, 
Traitd de Bact , 1st ed., 18S8; not Bactf- 
lus butyrieus Botkin, Ztschr. f. Hyg., It, 
1892, 421; Clostridium hueppet Trevisan, 

I generi c le specie delJe Batteriacee, 
1889, 22; Bacillus pseudobulyncus'K.TUSc, 
in Flugge, Die Mikroorganismen, 3 
Aufl., 2, 1896, 207, Bacillus hueppei 
Chester, Man. Determ Bact., 1901, 276.) 

Bacillus calfactar Miebe. (Arb. der 
deutsch. Landw. Gesel., Berlin, Heft 3, 
1905, 76; Die Selbsterhitzung des Hemes, 
Jena, 1907,49.) Thought to be the roost 
important thermogenic microorganism in 
the fermentation of hay. From heating 
hay 

Baatlus canalicutatus IVi/hefmy. 


(Arb. bakt. Inst. Karlsruhe, J, 1003,20) 
Prom meat extract. ’ 

Bacillus canecris Migula. (Syst. d. 
Bakt., S, 1900, 023.) Prom a case of 
stomach cancer. 

Bacillus caniperda Afigufa. (Oraf. 
bacillus der Ilundestaupe, Galli-Valeno, 
Cent. f. Bakt., I Abt., id, IS9G, 69!; 
Migula, Syst. d. Bakt., 2, 1900, 7&I; 
Bacterium canis Chester, Man. Detorra 
Bact., 1901, 19S.) From nas.*!! mucai 
and Urine of dogs. 

Bacillus capillaceus Wright. (Mem 
Nat. Acad. Sci., T, 1805, 45C.) From 
tvaler. 

Bacillus capsid Pavarino and Turconi. 
(Atti fetit. Bot. R. Univ. Pavia, IS, 
1918, 207.) Causes leaf wilt of pepper 
(Capsicum annuum). May be identiea! 
with disease caused by Pseudomonas 
pesicatoria (Stapp, in Sorauer, Ilandbuch 
der Pflnnrcn-Krankheiten, S, 6 Aufl, 
1928, 2C2). 

Bacillus earniphilus W’ilhelmy. (Aib 
bakt. Inst. Karlsruhe, S, 1003, 10) 
From meat e.xtract. 

Bacillus earnosus Ztmmermann. 
(Tils, Bakt. Untcrsuch. d. Freiburg. 
I/cilungswasseT, Leipzig, 1890, No 57; 
Zimmerraann, Bakt. unsercr Trink- u. 
Nutzaasser, Chemnitz, 11 Bcihe, ISW, 
4.) From water. 

Bacillus calenulatus Bartels. (Cent. f. 
Bakt., 11 Abt., 103, IWO, 27.) Gron-th 
on media containing u/lOO phenol. Four 
strains isolated from soil. 

Bacillus cepae Bassalik and Bdelsztew- 
Kosowa. (Acta Soc. Bot. Polon , 10, 
1933, 619.) From disea-sed onions (M' 
liumcepa). 

Bacillus cercafiwm Centner. (Cent. i. 
Bakt , II Abt., SO, 1920, 428; Fseudo- 
tnofMM cereafio Stapp, in Scraucr, 
Haadbuch der PSanzen-Krankheitcrt, t> 
1923, 22; BacUrium cercclinum Elliott. 
Sfanual Bacterial Plant Pathogens, J930, 
111.) Pathogenic for barley (llordeurt 
pulgare), rye (Sccalc cercale) and nkeat 
(rrificum sp.). 

Baa'Uus cinctuallavenel. (Mem. 

Acad- Sc)., 8, 1890, 30.) From soil. 
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Bacillus cirroflagellosus ZoBcll and 
Upham (Dull Scrippalnst.ofOceanog- 
rapby, Univ. Calif., S, 1944 , 2C6 ) Cen- 
tral spores. Found in marine mud 

’Bactllus cladoi Trevison (Dacille pe- 
duncul<5, Clado, Bull. Soc Anat. Paris, 
1887, 339; Trevisan, I genen e le specie 
dclle Batteri.acee, 1889, 14 ; Baetllvs 
penduneulalua (sic) Eisenberg, Bskt 
Diag ,3 Aufl ,1801,340; BaeiltuasepUcus 
lesteae Sternberg, Man. of Bact , 1893, 
475 ) From urine in a case of cystitis. 

Bacillus elosteroidea Gray and Thorn- 
ton (Cent, f Bakt., II Abt.. 75, 1928, 
93 ) Decomposes phenol. Probably 
identical with or a variety of Baetilua 
circulana Sixteen strains isolated from 
Rothamsted soils 

Bacillus eoecineua Pansini (Pansini, 
Arch f path Anat, tSS, 1890, 437, 
not Bacillus coccinsus Catiano, in Cohn, 
Bcitr z Biol, d Pflaaten, 7, 1890, 339 ) 
From sputum. Red pigment 

Bacillus colorans Libermann. (Jour 
of Microbiol , Ukraine, 5, 1038, 73, abst 
in Cent f. Dakt , II Abt , Wl, 1940. 81 ) 
From fruit ronserves containing 10 to 20 
per cent sugar. 

Bacillus comesit Rossi (Ann d 
Scuoha d Agricult jn Portici, 1903, 
Arch di Farmacologia spenm , S, 1901, 
fasc 10 ) Similar to Bacillus mesen- 
tericus Said to have the ability to 
dissolve plant particles 

Bactllui coneoctans Patrick and AVerk- 
man (Iona State Coll Jour Sci , 7, 
1933, 415 ) Ferments .xylan One cul- 
ture isolated from soil. 

Bacillus conjunctii’ilidis subliliformts 
Michalski (Cent, f Bakt , I Abt , 
Orig , 55, 1901, 212 ) From more tlian 50 
cases of acute conjunctivitis Similar to 
Bacillus sublilis 

Bacillus consolidua .Stflhrk (Cent, f 
Bakt , II Abt , S5, 1935, 191 ) Good 
gronth on Ca n-butyrate agar. One 
strain isolated from Cuban soil. 

Bacillus contextus Migula (Bocilfua 
Z>, Peters, Dotan Zcitung, 47, 1889, 
Migula, Sj-st. d n.ikt , S, 1900, 522 ) 
From leaven. 


Bacillus corrugatus Migula. (Bacillus 
mesenterieus milgalus FlU^e, DieRlikro- 
organismen, 2 Aufl , 18S6, 322; Bacillus 
Ko. II, Flfigge, Ztschr. f. Hyg , 17, 1894, 
294, Bacillus laetis No. II, Kruse, in 
Flilgge, Die Mikroorganismen, 3 Aufl , 
t. 1890, 208; Migula, Syst. d. Bakt., S, 
1900,683.) Prom milk. 

Bacillus corruscans Schrocter. (In 
Cohn, Kryptog Flora v. Scblesien, 5, 
I, 1886, 158 ) From cooked potato. 

Bacillus eoslaius Lloyd (Jour. Bact , 
£1, 1931, 94.) From sea water ofT Scot- 
land. Nitrates and nitrites reduced to 
nitrogen. 

Bacillus crinatus Chester. (Bacillus 
No. 5, Pansini, Arch f. path. Anat., 
12£, 1890, '•441; Chester, Man. Detcrm 
Bact , 1901, 281.) From sputum. 

Bacillus crimtus Wright, (AVnght, 
Mem. Nat Acad. Sci , 7, 1895, 453; 
Bocferium crinflfuw (sic) Chester, Man. 
Deterin Bact., 1901, 192.) From river 
nater. 

Bacillus crgstalhides Dyar. (Dyar, 
Ann N. Y. Acad Sci, 8, 1895, 371; 
Bacterium erystoloidcs (sic) Chester, 
Man. Determ. Bact , 1901, 191.) From 
the air- 

Bacillus cu5ensis Sttibrk. (Cent. f. 
Dakt., II Abt , 55, 1935, 192.) Good 
grontb on Ca n-butyrate agar. Tno 
cultures isolated from soils from Cuba. 

Bacillus cystiformis Trevisan (B.a- 
cillc cyatiformc, Clado, Bull. Soc. Anat. 
Pans, 1S87, 339; Trevisan, I generi c lo 
specicdellcBattcriacec, 1889,14 ) From 
urine in a case of cystitis 

Baciffus cyfaseiis McBeth anil Scales 
(U S Dept Agr., Bur. Plant Industry, 
Bull. 2C0, 1913, 39; Boefenum cjtaseum 
Holland, Jour Bact., 5, 1920, 218.) 
Requires cellulose for best grow th From 
decomposing materials and soil. 

Bacillus egtaieus var. zonalia Kcllor- 
man et al (Cent f Bakt., II Abt., 
1913,511 ) From soil from Ut.ah AYhilc 
no spores were obscrveii, this organism 
was like Bacillus cytaseus except that 
colonics on cellulose agar showed con- 
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fientric opaque or semi-opaque aud 
transparent zones. 

Bacillus danfeci Kruse. (Bacillc rouge 
de Terre-Keuve, Lc Dantec, Ann. Inst. 
Past., 5, 1891, C62; Kruse, in Flugge, Die 
MiJeroorganismen, 3 Aufl., 1896, 270.) 
From reddened salt cod fish. 

Bacillus daucarum von "iVahl. (Cent, 
f. Bakt., II Abt., Jfi, 2900, 4W.) Appar- 
ently a strain of Baetllus subtilis. From 
canned carrots. 

Bacillus demmei Trevisan. (Bacillus 
der Erythema nodosum, Demme, Fort- 
schr. d. Med., 6, 1888, 257; Trevisan, I 
generi e le specie delle Batteciacec, 18^, 
14 ; Bacillus erythcfnalis Kruse, in Flugge, 
Die Mifcroorganismen, 3 Aufl., 2, 1896, 
426; Bacillus srylhemalis maliQni Kruse, 
ibid , 479; Baclerturn erythematis Mjgula. 
Syst. d. Bakt., S, 1900, 340.) From 
erythema nodosum (akm). 

Bacillus dendroidos HoIzmOlIer. 
(Cent, f Bakt., 11 Abt., SS, 1909, 331.) 
From frog feces. Closely related to 
Bacillus mycoidcs. 

Bacillus dendrotdes Thornton. 
(Thornton, Ann. Appl Biol., 9, 1922, 
247; not Bacillus dcndraidcs Holtmtiller, 
loc. cil ) Common in Ilotbamsted soil. 
Said to belong to the Bacillus subtilis 
group. 

Bacillus denlalus Heigcner- (Cent. f. 
Bakt,, IX Abt , 9S, 1935, 106 ) Good 
growth on valine agar Two cultures iso- 
lated from soil of Jugoslavia and North 
Carolina. 

Bacillus destruens von WaW. (Cent, 

/. Bokt., 11 Abt., 1906, 602 ) From 
boiled asp-aragus. 

Bacillus delrudens Wright, (Mem. Nat. 
.lead. Sci., 7, 1893, 452 ) From water. 

Bacillus (hasiaticus Boyarska (Iz- 
vestia .\cad Sci , U S. S It , Biol Ser , 
I94I-) Thermophibe. 

Bacillus dtsciformans Zimmermann. 
(Zimmermann, Bakt. unscrer Trink. u. 
Nutzwasscr, Chemnitz, II Beihc, 1894, 
4g' Bacterium discijormans Bcbmann 
and Neumann, Bakt Diag., 1 -4ufl., t, 
1895, 238 ) I'toiu waste water- Appar- 
ently not identical with Bacillus iism- 


iormis Grafeahan, altliough tlie aime 
suggests possible relationship. 

Bacillus disci/ormis Grafenhan. (Id- 
aug. D'lss., Halle, 1S91, 1.) From tiafer. 
Prom the description, this organism may 
be Bacillus subtilis. 


Bacillus distortus (Duclauv) Trevisaa, 
(Tyrothrix distortus Duclaux, Ann. Inst. 
Nat. Agron., 4, 1SS2, 23; Trevisan, I 
generi e lc specie dcllc Batteriacec, ISS9, 
16.) From milk. 

Bacillus dobelli Duhoseq and Grussl 
(Arch. Zool. Evpdr. et G^n., 1927, 

487; Bacillus (Plexilis) dobelli Duboscq 
and Grassd, ibid., 487.) Simihir to Ba- 
cillus fiexilis Dobell. Found in rectum 
of a termite (Cahlermes (Gtyplolerma) 
iridipennis). These authors suggest 
that Bacillus fiexilis Dobell, BactUat 
bulscfdii Schamhnn and Bacillus dobelh 
be grouped under the name 
Bacillus duelauxii (Miqucl) CheslM 
(Bacillus ureac Miquel, Bull. Boc. Chin 
d Pans, SI, 1879, 331; Urobacill'us du- 
ctauxii sivo Bacillus ureas 6 Shqed. 
Ann. d. Microg., 9, 18SW890, S3, 122 
and 145; Chester, Ann. Rept. Del. Col. 
Agr. Exp. Sta., 10, 1S9S, 123.) From 


water and boU. 

Bacillus dj/sodes Zopt. (Die Spak- 
pilze, 3 Aufl., 18S5,*90.) From ferment- 
ing dough. 

Bacillus eleyans Heigcner. (Cent- 1. 
Bakt., II Abt., 93, 1935, 103.) Fouf 
cultures isolated 'from soil, one from 
Jugoslavia and three from Germany. 

Bacillus emulsionis Beijerinck. (Folia 
Rficrobiol,, ;, 1912, 377; see 
Jour. Microbiol, and Scrol., G, 1910,220 / 
Produces Blinie in sucrose solutions 

Bacillus encephnloides Trevisan. 
cille de Fair j, Babes, in Cornil 
D.abc3, Bact^rfes, lSS6, lS0;Trcvisan, 
I generi c lc specie delle llattcr)3C««> 
1SS9,20.) From the air. 

Bacillus enlerolhrix OlHn. 

Zool. Expdr. et G4n., St, 1913, Notes tud 
Revue, No. 3 . ) Found in the rectum o\ 
toad tadpoles (Atytes «p.). 

BacifluJ epidermidis (Bizzozero) i , 
doni-OTr«lu«i. iUptoAvix 
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dis Bizzozero, Arch, f path Anat , 98, 
18S4, 441; Bordoni-Uffreduzzi, Fortschr- 
d Med., 4, 188G, 15C; Carcinombacjllus, 
Scheurlen, Deutsche med. Wochnschr , 
1887, 1083, Bacillus mesenlencus ruhigt- 
nosus Senger, Cent f. Bakt , S, 1888, G03; 
Bacillus bizsozenanus Trcvisan, I gcnen 
e le specie delle Battcriacee, 18S9, 14, 
Bacillus sckeurleni Dyar, Ann N Y 
Acad Sci , 8, 1893, 3G7 ) From the 
human mouth and skin Macd (Traitd 
pratique do Bact , 4th ed , 1901, 1071) 
says that tins organism is the onhnary 
potato bacillus, i e , Bacillus vulgalus 

Bacillus epiphytus ZoBcH and Upham 
tBull. Seripps Inst, of Oceanography, 
Univ Calif, S, 1944, 2C6 ) Central 
spores Found associated mth marine 
phytoplankton 

Bactflus erodens Ravencl. {Mem 
Nat Acad Sci , 8, 189G, 35 ) From soil. 

Bacillus eslertfieans Maassen (Arb 
a d kaiserl Gcsimdheitsamtc, IS, 1899, 
504, PUclrtdtum estenjlcans Huss, Cent 
f Bakt , II Abt . 19. 1907, 52 ) Found 
in a solution of decomposing litmus; 
also isolated from butter. 

Boeiffus eianidus Grohmann (Mor> 
phologiseh-biologisehe Bcitriige ziir 
Kenntnis der Wasseratofibaktcrien, In- 
aug Diss , Univ Leipzig, 1923, Cent f 
Bakt , II ,\bt., 61 , 1924 , 207, RuMond 
and Grohmann, Jahrb Wissensch Botn- 
nik, 63, 1924 , 321 ) Oxidizes hydrogen 
in the presence of oxj’gen to form water 
Presumably widely distributed in soil 

Bacillus exiguus Saito (Jour Coll 
Sci , Imp Univ , Tokyo, S3, Art 15, 
1908, 44 ) Isolated 3 times from gar- 
den air 

Bacillus extlts Bartels (Cent f 
Bakt , II Abt , 103, 1940, 29 ) Growth 
jn media containing si/lOtl phenol 
Eight strains isolated from soil 

Bacillus fastidwsus den Dooren de 
Jong. (Cent. f. Bakt , II Abt., 79, 1929, 
314) Six strains isolated from unheated 
garden soil. 

Bacillus fcrrigenus Bargaglio-Petrucci 
{Xuo\ o Giomale botanico italiano, 1913, 
1914, 1915; quoted from Dc Rossi, 


Alierobiol. Agraria e Technica, 1927, 
904.) A facultative thermophile, grow- 
ing up to 65' to 70*C 

Bacillus festinus McBeth. (Soil Sci , 
I, 1916, 451.) Filter paper decomposed 
to a grayish-white felt-Iike mass From 
soil in California. 

Bacillus Jilamentosus Klein (Klein, 
see Migula, Syst. d Bakt., S, 1900, 285; 
Bacterium filamentosum Burchard, Arb. 
bakt Inst. Karlsruhe, S, Heft 1, 1902,22.) 

Bacillus Jilarts Migula (Bacillus No. 
XI, FlOgge, Ztschr. f Hyg , 17, 1894, 
296, Bacillus laeits No. XI, Kruse, in 
FKigge, Die Mikroorganismen, 3 Aufl., f, 
1896, 209 , Migula, Syst. d. Bakt., S, 1900, 
579; Bacillus aromaUeus Chester, ^faa. 
Deterin. Bact., 1901, 276; not Bacillus 
aromalieus Pammell, Bull. No. 21, Iowa 
.\gr. Exp Sta , 1893 , 792; not Bacillus 
aromalieus Grimm, Cent f. Bakt., II 
Abt , 8, 1902, 5S4 ) From milk. 

Bacillus JUteohnieus ZoDell and Up- 
hani (Bull Seripps Inst, of Oceanog- 
raphy, Univ Calif , S, 1944, 270.) Sub- 
terminal spores. From sea water and 
marine mud 

DactllusfiU/OTfnis (Duclaux) Trevisan. 
{Tyrolknzfili/ormis Duclaux, Ann. Inst. 
Nat Agron , J, 1882, 23; Trevisan, I 
generi e le specie dcllo Battcriacee, 1889, 
16, not Bacillus fihformis Tils, Ztschr. f. 

tl, 1890, 317 , not Bacillus filiformis 
Migula, Syst d Bakt , 2, 1900, 587.) 
From cheese 

Bacillus fissuralus Itavenel. (Mem. 
Nat. \cad Sci , 8, 18%, 38 ) From soil. 

Bacillus filzianus Zopf (I'ltz, Bcr. d 
deutseli chem Gcscllsch , G, 1873, 48; 
»6irf , 9. 1870, 1318, ibiU , 10, 1877, 276, 
Glyecnnacthylbactcnc, Buchner, in Na- 
geli, Cntcrsuch G nieilcre Pilze, 1882, 
220,Zopf.DioSpallpilzc, 1 Aufl., 1883,52; 
Bacltnumfilzianum Zopf, Die Spaltpilzc, 

2 .\ufl , 1881, 49 ) From boiled hay 
infusions. Forms butyric acid. 

Bacillus JlagcUifer Migula. (Bacillus 
No VI, FlQggc, Ztschr. f. Il^g , 17, 1891, 
291; Bacillus lactis No VI, Kruse, in 
FlGggc, Die Mikroorganismen, 3 Aufl , 8, 
1896, 209; hligula, Syst. d. B&kt., 
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S , 1900, 681 ; Bacillus rudis Chester, Man. 
Determ. Bact., 1901,279.) Fit>m milk. 

Bacillus Jlavcscens Weiss. (Weiss, 
Arb. bakt. Inst. Karlsruhe, 0, Heft 3, 
1002, 25S; not Bacillus fiavescens Pohl, 
Cent. f. Bakt., U, 1892, 144.) From 
brewer’s grains. Uncommon. 

Bacillus fiavidus Stahrk. (Cent. f. 
Bakt., II Abt., 9S, 1935, 185 ; not Bacillus 
^iavfdus Fawcett, Rev. Indust, y Agrico. 
de Tucuman, IS, 1922, 5; not Bacillus 
Jlavidus Morse, Jour. Inf. Dis., 21 , 1912, 
2S4.) Good growth on Ca n-butyrate 
agar. One culture isolated from soil 
from Egypt. 

Bacillusflavidus afrciKlamano. (Bien- 
enwirfschaftl. Cent., Hanover, 1890, No. 
2.) Associated with foulbrood of bees. 

Bacillus Jlavoviridis MiguU. (Mas- 
chek, Bakt. Untersuch. d. Leitmeritzer 
Trinkwfissor, Leitmeritz, 18S7; Migula, 
Syst. d. Bakt , S, 1900, 821.) From 
water. 

Bacillus Jlesilis Dobell. (Quart. Jour. 
Microsc Sci , S3, 1903, 121; Arch, f 
Protisteuk., SB, 1912, 117.) Reported ns 
Isevng ftirwilar to SactRus bdisckUi Schau- 
dinn although only half its size. From 
the large intestine of frogs (liana lent- 
porana) and toads (Bufo vulgaris) 

Bacillus jlexus Batchelor. (Jour. 
Bact., 4, 1919, 23.) Resembles Bacillus 
megalhcrium. From intestinal contents 
of a child. 

Bacillus lluorescens undulatus Ravcnel. 
(Mem. Nat Acad Sci , 8, 1896, 20.) 
From soil 

Bacillus foliaceus Migula (Bacillus 
» 2 Cscn/ericMs fuscus Flugge, Die Mikro- 
organismen, 2 Aufi , 1886, 321; Bacillus 
No IV^ Fltigge, Ztschr. f Hyg-, 17, 1894, 
294; Bacillus lachs No. IV, Kruse, in 
Flugge, Die Mikroorganismen, 3 Aufl., i, 
1896, 20S, Migula, Syst d. Bakt., 2, 
1900, 6S2 ) From milk, air and soil. 

Bacillus jormosus Heigener. (Cent. f. 
Bakt , II Abt., 83. 1935, 101; not BaetKus 
formosus RavencI, Mem Nat. Acad. 
Sci., 8, 1896, 12.) One culture isolated 
from soil from Montenegro. 


Bacillus Soutini Chester. (Bacillus D, 
Foutin, -Cent. f. Bakt., 7, 1890, S'sJ 
Chester, Man. Determ, Bact., 1901, 2S5.) 
From hail. 

Bacillus franhd (sic) DeToni and 
Trevisan. (Sarkombacillen, Francle, 
Miinch. mod. Wochnschr., 18S8, No. 4; 
abst. in Cent. f. Bakt., 5, J8SS, COl, 
DeToni and Trevisan, in Saccardo, S^J- 
logeFungorum, 8, 1889,967.) Fromcases 
of sarcoma. 

Bacillus Jreudenreichii (i^Iiquel) Clies- 
ter. (UrobacillusSreudenTcichiisxvs Ba- 
cillus ureae y Miquel, Ann. d. Micro- 
graphic, 2, 1890, 307 and 48S; Chester, 
Ann. Kept Del. Col. Agr. Evp Sta,/(?, 
1898, 110.) Ibhnis (Cent, f, Bakt., II 
Abt., 74, 1905, 719) considered this a 
variety of Bacr'Rus pwmifuj. Gibson 
(Jour. Bact., £8, 1935, 493) believed it 
belonged to the Bacillus pasUurii group 
although no authentic cultures tiere 
available. From soil. 

Bacillus frutodcsirutns Madhok and 
Ud-Din. (Indian Jour. Agr. Sci , JJ, 
J913, 129.) Causes a rot of tomato fruit 
Bacillus funicularis IClajwer nod Van 
Niel. (Planta, Arch. f. wisscnsch. Bola* 
nik, £, 1926, 607.) Exhibits contact 
irritability. From soil. 

Bacillus Jurvus Goadby (Dental 

Cosmos, 4£, 1 900, 322.) From the mouth. 
Associated with dental caries. 

Bacillus [Slrcptohacier) fusisjiorut 

Scltfoeter. (In Cohn, Krypt. Flora v 
Schlesien, », 1, 1886, 161.) From waste 
water in a sugar factory. 

ilaciRus fusus Batchelor. (Jour. 

Jlact., 4, 1919, 2T.) Said to rcscmhle 
Bacillus cenirosporus, i e., Bacillus 6rerir- 


From feces. 

Bacillus gangliformis Ravenel. (Ra^* 
enel, Mem. Nat. Acad. Sci., 8, 1S9(5,3‘; 
Bacterium gangli/ormc Chester, Ms” 
pekerra. Bact., 1901, 193.) Fromeoif. 

Bacillus gangraenae Chester. (^«' ' 
l«s gangraenae pulpae Arkovy, Cen • 
Bakt., 23, 1897, 921; Chester, Man- 
Determ. Bact., 1001, 275; not 
jangraenae Tilanus, Nederl. Tijdsc • 
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Geneeakunde, £i, 1885, 110 ) Associated 
with gangrene of tooth pulp and caries of 
teeth. 

Bacillus gascformans Pammel. (Pam- 
me\, Cent, f Bakt., H Abt,, 2, 1806, 612; 
not Bacillus gasoformaiis Eisenherg, 
Bakt. Diag., 3 Aufl., 1891, 107; Bacillus 
pammehi Chester, Man. Dcterm 0act , 
1901,270.) From cheese. 

Bacillus gelalmosus Migula (Boc- 
lenum gelalinosum betas Glaser, Cent f. 
Bakt , II Abt , f, 1895, 870 , Migula, Si-at. 
d Bakt , S, 1900, 805 ) Produces slime 
in sucrose solutions Probably a variety 
of Bacillus I'ulgalus according to Sac- 
chetti (Cent. f. Bakt , II Abt., 05, 
1936, 115) 

Bacillus genieulatus (Duclaux) Trevi- 
san. (Tyrothrix genieulatus Duclauv, 
Ann. Inst Nat. Agron , 4, 1832, 23; 
Trevisan, I generi o le specie delle Bat- 
toriacce, 1889, 16; not Bacillus pentculo* 
tus Do Bary, Inaug Dies., Strassburg, 
Leipzig, 1885; not Bacillus genteulalus 
Wright, Mem. Nat Acad. Sci , T, 1894, 
469 ; Bacillus gonalodes DeToni and 
Trevisan, in Saccardo, Sylloge Fungonim, 
S, 1889, 964 ; Bacterium gemculalum 
Migula, Syst d. Bakt , £, 1900, 322.) 
From milk. 

Bacillus gigas (Isoch) Trevisan. 
/e,....>.v. ... . 


gigas Koch, m Cohn, Bcitr. i Biol, d 
Pflanz , f, Heft 3, 1877, 429, Metallaeter 
gigas Trevisan, Batter ital , 1879, 25; 
Trevisan, Atti. d. Accad. Fis -Med - 
Stat , Milan, Scr 4, 5, ISSfi, 96, not 
Bactllis gigas van der Goot, Med. Proef- 
Btation voor do Java Suikcrindust , pt 
5, No 10, 1915, 2Sl, not Bacillus gigas 
Zeisslcr and Rassefcld, Arch. f. niss u 
prakt Ticrheilk., 69, 1929, 419 ) From 
pericardial exudate 

Bacillus gtngbjmus Ravencl. (Mem 
Nat Acad Sci .8, 1890,37 ) Fromstnl. 

Bacillus glacifortnis Wilhclmy. (Arb 
bakt Inst Karlsruhe, 5, 1903 , 29) 
Prom meat extract. 


Bacillus globifer Bartels. (Cent f. 
Bakt, II Abt , /03, 1940, 20.) Growth 
on media containing m/ 100 phenol. 
Author considers it similar to Bacillus 
olret. Five strains isolated from soil 
Bacillus glutinis Patrick and B'erk- 
man. (Iona State Coll. Jour. Sci., 7, 
1933, 414 ) Ferments xylan. Tno 

strains isolated from decayed apple uood. 
Bacillus glycinophtlus Rippel. (Rip- 


on agar fonn protein from glycine and 
glucose. 

Bacillus gossypina Stedman. (Ala- 
bama Agr Exp Sta Bui, 55, 1894 , 6; 
Earle, Alabama Agr Exp. Sta Bui. 107, 
1899,311 ) Reported as cause of boll rot 
on cotton {Gossypium sp ) 

Bacillus granvlaris Sttlhrk (Cent, f. 
Bakt., n Abt , OS, 1935, 160 ) Very 
good growth on Co n-butyrate ogar. One 
culture isolated from garden soil in 
Germany. 

Bacillus granulosus Russell (Russell, 
Zlscbt f ilyg , II, 1892, 194, Bactcriunt 
granulosum Chester, Man Detcrm 
Bact , 1901, 194 ) From mud from the 
Gulf of Naples. 

Bacillus grossus MiguIa (Bactcri- 
enart No. 13, Lcmbkc, Areli f. llyg , go, 
1896, 303, Migula, Syst d. Bakt., 1900, 
$70.) From the intestines of infants. 

Bacillus gri/llotalpae Mctalnikov and 
XTAni, /rv-'"* — — > *..J r; • •' • 


II Abt , SI, 1920, 29 ) From soil pre- 
viously fertilized w ith guano 

Bocillus pummosus Ilapp. (Bakt. und 
Chem Untersuch Ober die schleimigc 
GahruQg Univ. Basel, 1893, 3J, abst 
in Cent, f Bakt , 14 , 1893, 175 ) From 
digitalis infusions. Presumably a mu- 
coid form of a eommon sporc-formcr 
»/..* "• 

‘ Rpt. 

53, 



740 


MANUAL OF DETEUMINATIV'E BACTERIOLOGY 


1911, 69.) Pathogenic for willow’ (Salix 
sp.). 

Bacillus kessii (GuilJcbeau) Kruse. 
(Bacterium hessii Guillebeau, Landin'. 
Jahrb. d. Schweiz, 5, 1891, 138; Kruse, in 
Flugge, Die Mikroorganismen, 3 Aufl , 2, 
1896, 210.) There is sonic question 
whether the origin.al c«) ture wAs a spore- 
former or whether it was mixed with one 
of the common slimy milk organisms 
From slimy milk. 

Bacilhis hirvdims Schweizer. (Arch, 
f. Mikrobiol., 7, 1930, 235 ) From the 
digestive slime of leeches (Uintdo medi- 
cinalis and Ilirudo officinalis). 

Bacillus hollandicus Stapp. (Cent. f. 
Bakt., 11 Abt., St, 1920, 47.) From soil 
from Delft. 

Bacillus hoploslernus i’aillot. (Compt. 
rend. Acad. Sci., Paris, t6S, 1916, 774; 
Ann. Inst. Pa.st., SS, 1910, 403.) Isolated 
once from the body fluid of a June bug. 
Pathogenic for several species of insects. 

Bacillus t'mnitnufus McBctb. (Soil 
Sci., /, 1916, 455.) Growth only in the 
presencoof cellulose. From ten different 
soils of California. 

Bacillus immobihs Steitihaus. (Jour. 
Bact., 1941, 783.) The author states 
that it probably belongs to the Bacillus 
adhaerens group. From rectum of larvae 
of the sphinx moth (Ccratomia catalpae). 

Bacillus tmomarinus 2oBcll and Up- 
ham. (Bull. Scripps Inst, of Oce.aoog- 
raphy, Univ. Calif , 5, 1944, 265.) Sub- 
terminal spores. From marine bottom 
deposits in shoal waters 

Bacillus indifferens Soriano. (Thesis, 
Uoiv. Buenos Aires, 1935, 565.) One 
strain isolated from soil 
Bacillus tn/anlilis Kendall (Jour 
Biol. Chem , 6, 1909, 419 and 439 ) From 
the intestine in cases of infantilism. 
Saprophytic. 

Bacillus intenniltens Wilhelmy (Arb. 
bakt. Inst Karlsruhe, 5, 1903, 23 ) 
From meat e.vtract 

Bacillus inlrapallans Forbes {Bull. 
Illinois State L.ab Natur Hist , Art 
IV, 1886, 283. 288 and 207 ) 


Bacillus jubalus Bartels. (Cent. / 
Bakt,, II Abt., 103, 1940, 24.) 
good growth on media containing ir/oO 
phenol. Kino strains isolated from snil, 
Bacillus kaleidascopicus Bj/heinif. 
(Arb. bakt. Inst. Karlsruhe, 3, 1903,31.) 
From meat extract. 

Bacillus kefir Kunfze. (Cent, f 
Bakt,, II Abt., 24, 1909, 116.) From 
kefir, a Caucasian milk bevemgo 
Bacillus kermesinus Migula. (Kar- 
minroter Bacillus, Tataroff, Inaiig Diss, 
Dorpat, 1891 , 67 ; Migula, Syst . d. Balt , 
3, 1900, 858.) From water. 

Bacillus kildini issatebenko. (Re- 
cherches sur Jes Microbes dc J'Or^an 
Glacial Arctique. Petrograd, 1914) 
From sea water. 

Baa'llus kauhassaffii Cliester. (BscS- 
lus der Icrcbsartigcn Ncubilducgen, 
KoubassofT, Vorfcrag Moskauer Mi!'* 
tararztiichen Verein, 1888, Ko. 22{sbst 
in Cent. f. Bakt., 7, 1890, 317; Chester, 
Man. Detorm. Bact., 1901, 282 ) From 


,1 

i» 

the stomachs and intestines of birds. 

Bacillus lactis-albus Chester. (B«cd- 
lus laclis aJbus Sternberg, Man of Bad . 
1893, 6S0; Chester, Man. Determ. Bact , 
1901,277.) From milk. 

Badlltts laclucae ^’bglino. (Ann. R- 
Accad. Agr. Torino, 46, 1903, 25.) Patho- 
genic for lettuce (Lactuca salba). 

Bacillus lasiocampa Brown. (Amen 
Museum Novitates, No. 251, 1927, 7) 
Said to belong to Bacillus sublilis pouP 
From ovaries and egg tubes of tent cater- 
pillar moth /, , • 4 

Bacillus lolnonus Kaliuns. (Latvijs» 
Univ. Raksti, Serya I, No. U, 19-70, 2Cj ) 
Cellulose attacked at 34®C but not a 
37®C. Probably from soil. 

BociKus lautus Batchelor. (Jour. 
Bact., 4, 1919, 30 ) One culture from 


ea. , ,, 

BociiiM legmii iraudumy ct «• 
i*n>s, Th4.o MM I’.'-™. . 

r^tal.Dirt d I)aet.P,.tli,lS3-,43) 
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Facultative anaerobe producing gaseous 
gangrene. From a gaseous suppuration 

Bacillus legumtntperdus von Oven. 
(Cent. f. Bakt , 11 Abt., 16, 1906, 07; 
Bacterium legumintperdum Stevens, The 
Fungi which Cause Plant Disease, 1913, 
28 ) Pathogenic for lupine {Lupinus 
sp ), kidney bean {Pkaseolus vutgana), 
pea (Pisumsatu’um), tomato {Lyeopersi- 
cum esewfen/um). 

Bacillus lekmanni Hertcr. (Microbe 
5A, Choukdvitch, Ann. Inst Past , £5, 
1911, 350, Ilerter, Just's Botan. Jahres- 
ber ,59,2Abt.,Hcft4,1915,748 ) From 
the large intestine of the horse 

Bacillus lekilosis Perlman. (N V 
State Dept Agr. and Markets, Ann 
Kept , 1931, 115.) Egg lecithin hydro- 
lyzed completely by pow crful extracellu- 
lar enzyme From contaminated sample 
of whole mixed eggs 

Bacillus lesagei Trevisan (Bacille de 
la diarrhSe verte des enfanls, Lesage, 
Bull Acad. Pans, Oct. 25, 1887, 
Trevisan, I generi e le specie dclle Bat- 
teriaceo, 1889, 14.) From the mtcstinc 
of infants. 

Bacillus levani/ormans Greig Smith. 
(Proc I.inn Soc, New South Wales, £$, 
1901, 689 , 074 and 084; Cent f. Bakt., 
II Abt , 8, 1902, 506 > Produces shme in 
sucrose solutions. Probably a variety of 
Bacillus vulgalus according to Soccbctti 
(Cent f. Bakt , II Abt , 95, 1936, 115) 

Bacillus iicAent/ormis (Weigmann) 
Chester. (Bacterio a, Weigmann, Cent, 
f Bakt., II Abt ,«,1806,155;Cl(7StrH/ium 
lieheniforvie Weigmann, Joe cit., 4, 1898, 
822, Chester, Man. Determ Baet., 1901, 
287; see also Gibson, Soc Agne Dact. 
(British), Abstr Proc , 1927, Paper No 
10, Gibson and Topping, tbirl , 1938, 43; 
Gibson, ibid , 1913, 13 ) Gibson places 
this nith Bacillus sublilis although it 
was onginally described as being Gram- 
nrgative and forming clostridial spor- 
angia. Spore germination polar 

Bacillus lichenoides Grohmann. (Mor- 
phologisch-biologische Bcitragc rur 
Kcnntnts dcr Wasserstoflbakterien, In- 


aug Diss , Univ. Leipzig, 1923, Cent f 
Bakt., II Abt , 61, 1924, 207 ; Ruhland and 
Grohmann, Jahrb. wissensch Botanik, 
es, 1924, 321.) Oxidizes hydrogen in the 
presence of exj-gen to form water Pre- 
sumably widely distributed in soil. 

Bacillus Itgnu'orans Patrick and Work- 
man (Iowa State Coll. Jour. Sci., 7, 
1933, 410 ) Ferments xylan One cul- 
ture isolated from decayed maple wood. 

Bacillus lignoTum Patrick and Werk- 
man. (Iowa State Coll. Jour. Sci., 7, 
1933, 410 ) Ferments xylan One cul- 
ture isolated from decayed apple wx>od. 

Bacillus limnophtlus Stuhrk. (Cent, 
f Bakt., II Abt., OS, 1935, 190 ) Good 
grow'th on Ca n-butyratc agar. One 
culture isolated from soil of Germany. 

Bacillus hngardt Trevisan. (Bacillus 
do la stomatite ulcereuse du veau, Lin- 
gard and Batt; Trevisan, I goner! o le 
speciedelIcBattcriaccc, 1889,14 ) From 
ulcerations on the tongue and mucous 
membrane of the mouth of calves 

Bacillus Itvidus Zimmermann. (Bakt. 
unscrer Trink- u. Nutzwdsser, Chemnitz, 
II Ileihe, 1804, 18; not Donllue Imdus 
Voges, Cent f Bakt , J4, 1803, 303.) 
From water. 

Bacillus longtOT Siito. (Jour. Coll 
Sci., Imp. Univ ,Tokjx>, SS, Art. 15, 1908, 
57.) Isolated once from garden air. 

Bacillus longus Migula. (Bacillus No 
VII, Fltiggc, Ztschr f Hyg , J7, 1891, 
29G, Bacillus lactis No. VII, Kruse, in 
FIQgge, Die Mikroorganismen, 3 Aufl , t, 
1890, 209; Migula, Syst. d. Bakt., t, 
1900, 581; not Bacillus longus Chester, 
Man. Dctcrm Bact , 1901, 303; Bacillus 
plicatus Chester, ibid , 275, not Bacillus 
pUeatus Frankland and Frankland, 
I’hiloa Trans. Royal Soc Ixindon, 178, 
B, 16S7, 273; not Bacillus plicatus Zim- 
mermann, Bakt unscrer Trink- u. 
Nutswilsscr, Chemnitz, I Rcihc, 1890, 5J ; 
not Bacillus plicatus Dcctjen, Inaug. 
Diss , Wdrzburg, 1890; not Bacillus 
plicatus Copeland, Repl. Filtration Com- 
misawR. Pittsburgh, 1899, 348.) From 
milk. 
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tions only .1 irealc redjtefion. From 
garden soil. 

Bacillus nobilh Adamcta. (See Freud- 
enrojeh, Cent. f. Bakt., II Abl., 7, 1901, 
857; ibid., 8, im, 674.) This organism 
was sold under the name Tyrogen; it \va^ 
said to plaj' a part in the ripening of 
hard rhccsc. This was tloubted by 
Frcudenreich who identified it'as one of 
the Tt/rolhriz group Original descrip- 
tion apparently in Ostcrreichcn Mokerei- 
Zeitung, Nov, 15, 1900; Dec. I and 15, 
1900; MUchzeitung, No. 4S, 1000. 

Bacillus nouus (Husa) Bcrgey ct al. 
(Plec/ridium novum Ifuss, Cent. f. Bakt., 
II Abt., J9, 1907, 256; Dergcy et ah, 
Manual, Isted., 1923,301.) From steril- 
ized milk. 

Bacillus oblongus Eckstein. (Ztschr. 
f. Forst- u. Jag<Uvc8cn, S6, 1894, 16.) 
From the larvae of a moth (Ilypono- 
meulo et'onyniella). 

Bacillus oshensis B&etcls. (Cent. f. 
Bakt .IIAbt., 103, 1910,28.) Growthon 
media containing m/ 100 phenol. One 
culture isolated from soil. 

Bacillus oleae Schi/T-Giorgini. (Cent. 
f.Bakl ,nAbt..l5.1905,203.) Thought 
to be the cause of tubercles on the olive 
tree from which it was isolated. 

Bacillus omcltansKii Serbinoff. (Zhur- 
nal Bolezm Rastemi, Leningrad, 9, 1915, 
103. ) Causes a rot of sorghum. 

Bacillus ontanoni (Chorine) Stem- 
haus (Baclenum ontanoni Chorine, 
Internal. Corn Borer Invest., Set Bpts., 
1929, 44, also Ann. Inst. Past , 4S, 192‘>, 
IG5S,B ontanoni Paillot, presumably 
indicates Bacterium, see indent, p. 522, 
L’infeclion chez les insectcs, 1933, 134; 
Steinhaus, Bacteria Associated Extra- 
cellularly with Insects, Minneapolis, 
1942. 72 ) From diseased larvae of the 
corn borer (Pyrauslra nubilalis Hb.). 

Bacillus oogenes Migula. (Bacillus 
oogenes hydrosuljureus a, Zorkendorfer, 
Arch f Hyg., Iff, 1833. SS5; Migula, Syst. 
d. Bakt., f, 1900, 573.) From hens' eggs. 

Bacillus opacus Weiss (Arb bakt. 
Inst. Karlsruhe, 5, Heft 3, 1902, 214.) 


From bean infusions and fermenting 
cabbage. “ 

Bacillus orae IVerncr. (Cent. f. Bakt 
II Abt.. 87, 1933, m.) Weak growth on 
flgar containing calcium salts of formic, 
acetic, and butyric acids. One culture 
isolated from European soil. 

Bacillus oxylnclicus Dyar. (Dyar, 
Ann. N. V. Acad Sd., $, ISOo, 360; Bae- 
ferium ozplacHcus Chester, Ann. Kept 
Del. Col. Agr. Exp. Sta., 9, IS97, lOf.) 
From air and a culture from Kril's 
laboratory' labeled Bacillus orghcticus 
The latter is given in the KrB 1900 
catalogue as Bacillus oxalaiicus Zopf and 
undoubtedly nas the organism receiied 
by' Migula from Zopf and studied by 
him (Af/guia, Arb. tech. Ilochschule 
Karlsruhe, t, Ifeft 1, 1894, 339 and 
Migula, Byat. d. Bakt,, 1900, 533) 
This is now regarded as haTung been 
Bacillus megalherium De Bary. 

Bacillus pahuli Schieblich. (Cent. 1 
Bakt., n Abt., 58, 1923, 204.) Com- 
monly isolated from green and fernient* 
fng fodder. 

Bacillus pollidus Heigener. (Cent. /■ 
Bakt., 11 AM., 93, 1935, 98.) One strain 
isolated from soil from New York State. 

Bacillus paluslris Sickles and Shan. 
(Jour. Bad., 28, 1934, 418; RhodobaalUs 
paluslris Sickles and Shaw, Jour. Bact , 
S8, 1939, 24IJ Decomposes the specific 
carbohydrate of pneumococcus type 111 
From swamp an d 0 1 her uncultivated soils 
Bacillus paluslris var. gelaltcus Sickles 
and Shaw (loc. dl , 4J9). A variety thst 
de^iaposes agar slightlj’. Found only 
once. 

Bacillus pauciculis Burchard. (A^- 
bakt. Inst. Karlsruhe, ?, Heft 1, 3992, 
27.) From rye bread. 

Bacillus peclocutis Bucehard. 1-4^ 
bakt. Inst. Karlsruhe, 2, Heft 1, 3902, 
34.) From the air. 

Bacillus pelagicus Russell. 

Gar., 18, 1893, 3S3.) From scan aler anC 
manne mud from Woods Hole, Massa- 
chusetts. . . 

Bacillus pcllucidus Soriano. (Kcvisi 
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del Instil. Bacteriol., Buenos Airea, 6, 
1935, 567.) Author says colonies resem- 
ble BoctJlus simpler Habitat probably 
in soil 

Bacillus peptogenes (Buchanan and 
Hammer) Bergey et al (Baetmwm 
peplogenes Buchanan and Hammer, Iona 
Agr. Exp Sta Res. Bull 22, 1915, 273; 
Beigcy et al., Manual, 1st ed , 1923, 293 ) 
From a tube of litmus milk after auto- 
claving. 

Bacillus peplanans Chester {Bactt~ 
[us laciis peptonans Sterling, Cent. f. 
Bakt , 11 Abt, /, 1895, 473; Chester, 
Man. Determ Bact , 1901, 271 ) From 
milk Very similar to Bacillus mesen- 
(ericus vulgatus ITugge. 

Bacillus peplonifieans Lubenau. 
(Cent f. Bakt., I Abt , Ong , 49, 1906, 
435 ) Similar to Bacillus suhtihs Be- 
lieved to be the cause of an epidemic of 
gastroenteritis 

Bacillus ptrlueidulus Saito (Jour. 
Coll Sci , Imp Univ., Tokyo, £S, Art. 
15, 190S, 43.) Isolated 3 times from 
garden mr 

Bacillus ptiwlalus Saito (Jour. Coll 
Sci , Imp Untv , Tokyo, W, Art 15,1908, 
48 ) Isolated mice from garden air 

Bacillus phaseoh von )Vahl (Cent f 
Bakt , II Abt , 1$, 1900, 500 ) From 
canned beans 

Bacillus pltenelpAilos Bartels (Cent, 
f Bakt , II Abt , 103, 1940, 21 ) Good 
gron th on media containing m/ 50 phenol. 
One culture isolated from soil 

Bacillus picroqenes Patrick and Werk- 
nian (Iona State Coll. Jour. Sci , 7, 
1933, 410 ) Ferments xjlan One cul- 
ture i«o'.atcd from decayed natermelon. 

Bacillui pilijormts Tyizer (Jour 
Med Research, S7, 1917, 307.) AH at- 
tempts to cultivate the organism failed 


Japanese waltzing mice. 

Baeillus pucicidtis Miguia. (Bacillus 
pjscicif/m agilis Sicbert, Gazctalekarsks, 
1895, Ko 13-17; abst. in Cent. f. Bakt., 


17, 1S95, 888, Bacleriutn ptscicidus agilts 
Chester, Ann. Kept. Del. Col. Agr. 
Etp Sta , 9, 1897, 140; Migula, Sysl. 
d Bakt., £, 1900, C52, Bacillus piscietdus 
nobths (sic) Babes and Riegler, Cent, 
f. Bakt., II Abt , Ong., 33, 1902-03, 440.) 
Cause of a fish epidemic in St. 
Petersburg 

BaetUus pist von Wahl. (Cent. f. 
Bakt., II .\bt., IB, 1900, 502.) From 
young peas. 

Bacillus plalychoma Gray and Thorn- 
ton. (Cent f. Bakt , II Abt., 7S, 1928, 
93 ) Phenol is attacked Three strains 
isolated from soil. 

BaetUus plexiformts Goadby (Dentai 
Cosmos, 4^, 1900, 322 ) From the mouth 

Bacillus pliealus Deetjen. (Deetjen, 
Inaug. Diss., Wflrzburg, 1890; not Bacil- 
lus plicolus Ftankland and Frankland, 
Philos Trans. Royal Soc. London, 178, 
B, 1887, 273; not Bacillus pliealus Zim- 
mennann, Bakt. unscrer Trmk- u. Xutz- 
wfisser, Chemnitz, I Reibe, 1890, 54; not 
Bacillus pliealus Copeland, Rept. Filtra- 
tion Commission, Pittsburgh, 1809, 348; 
not Bacillus pliealus Chester, Man 
Determ. Bact., lOpi, 275.) From 
sausage 

Bacillus poUaeti Pavanno. (Atti R 
Accad Nat Lince! Rend Cl. Sci. Fis. 
Math e Nat.,- #0, 1911, 233 ) Reported 
to cause depressed spots on leaves of 
Odonloglossum cilrosmum. 

Bacillus populi Brisi. (AHi Cong 
Nat Ital. Pom. della Soc. Ital. di Sci. 
Nat. Milano, 1907, 37G ) Reported as 
cause of galls on branches of poplar trees 
(Populus sp ) 

Bacillus pseu'lorif/iracis Kruse (Milz- 
brandahnVicher Bacillus, Biirri, llyg. 
Rundschau, 4, 1891, 339, abst. in Cent. f. 
Bakt , 16, 1891, 374; Kruse, in FlQgge, 
Die Mikrwrgatusmcn, 3 Aufi., £, 1800, 
233; not Bacillus pseudanthracis Wabr- 
Iich, Daklcriol Studicn, Petersburg, 
1899-01, 26; Bacillus pseudo-antkraeis 
Chester, Man. Detcrm. Bact., 1901,280.) 
From South American bran. 

Bacillus pseudocoeeus Migula (Bacil- 
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lus No. 11, Panaini, Arch- f. path. Anat., 
1S2, 1890, 44G; Migula, Syst. d. Bakt., S, 
1900,557.) Prom sputum. 

Bacillus v^cu.dodi'phlh.ericum magnus 
pdeg.aard- (Acta Path, et MieroWoI. 
Scand., $1, 1914, 451; see Endicott, Biol, 
Abst., SO, 1945, 12926.) From the nose 
of a child suspected of having diphtheria. 
Resembles Corynebacierium dtphtkertae 
in young cultures. Non-pathogenic. 

Bacillus pscudo/usi/ormis Saito. 
(Jour. Coll. Sei., Imp. Univ., Tokyo, 23, 
Art. 15, I90S, 47 ) Isolated once from 
garden air, 

BactlZiis pseudositfitifis Migula. 
{Bacillus similis Slemberg, 

Manual of Bact., 1893, 679 ; Migufa, Syst. 
d. Bakt., S, 1900, 018.) From the liverof 
a yellow fever cadaver. 

BactHus punctiformis Chester. (Bacil- 
lus No. 23, Conn, Storrs Agr. Exp. Sta. 
Ropt., 1893, 53; Chester, Man. Determ. 
Bact., 1001, 284.) From milk. 

Bacillus pycnatieus Grohmann. (Cent. 
{. Bakt., II Abt., $1, 1924, 201 ; RuWand 
and Grohmann, Jahrb. wisscnsch. 
Botanik, 63, 1924, 321; Kydrojenomonos 
pycnottca Bergey $t al.. Manual, 3rd ed , 
1930, 34.) O.xidizes hydrogen in the 
presence of oxygen to form water. Pre- 
sumably widely distributed in soil. 

Bacillus quercifolius Destjen. (Dcet- 
jen, Inaug. Diss., Wurzburg, 1890; 
Bacterium qucrctfolium Aligula, Syst- d. 
Bakt , 2, 1900, 309.) From sausage 
Bacillus rarerepertus Schicblich. 
(Cent. f. Bakt , I Abt , Orig., 12i, 1932, 
209.) From beet Icas'es. ‘ 

Bacillus rarus Werner. (Cent- f. 
Bakt , II Abt., 87, 1933, 456 ) Good 
growth on Ca n-butyrate agar One 
culture isolated from forest aofl of 
Germany 

Bacillus repens Gibson. (Cent. f. 
Bakt., II Abt , 92, 1935, 370.) Decom- 
poses urea Eight strains isohited from 
soil. 

Bacillus replans Ghosh. (Gompt. 
rend. Soc. Biol , Paris, 88, 1922, 914.) 
From a case of appendicitis. 


Bacillus retaneus Grohmann. (Ifoi. 
phologisch' biologische Beitrage m 
Kenntnis der Wasserstoffbakterieii, la. 
aug. Diss., Univ. Leipzig, 1923; CeoL {. 
Bakt., 21 Abt., 61, 1924, 267; Ruhlandaad 
Grohmann, Jahrb nissensch. Botaniic, 
6S, 1924, 321.) Oxidizes hydrogen in tbe 
presence of oxygen to form water. Pre 
fitimably widely distributed in soil. 

Bacillus relijormis Migula (Neli- 
bacillus, Maschek, Bakt. Unfcrauch. d. 
Leitmeritzer Trinkw-isser, Leitmerifi, 
lSS7;MfguIa, Syst. d. Bakt.,y, 1900,712 J 
From water. 

Bacillus robustus Weiss (Weiss, Ari) 
bakt. Inst. Karlsruhe, 5, Heft 3, 1002, 
247; not Bacillus robustus Blati, Cent 
f Bakt., II Abt., 15, 1905, 1.31.) From 
fermenting beets. 

Bacillus ruber Zimmermann. (Zim* 
mermann. Die Bakt. uiiserer TrinJe- u 
NutzwSsscr, Chemnitz, i, 1690, 21; not 
Bacillus ruber Cohn, Beitr. z. Biol d 
Pllanz., Holt 3, 1875, 181; 
pseudoruber Migula, Syst d. Bakt , I, 
1900, 850; Erytkrobaeillui ruber Hollaed, 
Jour. Bact , 5, 1020, 223, lino I5j ScrrcM 
rubra Bergey et ah, Manual, 1st ed , 
1923, 02; ChromobacUrium ruber Topkf 
and Wilson, Prineip. of Bact. and Im- 
mun., I, 1931, 402.) From Ciemmfr 
tap water. Spherical spores. 
Rfanual,5th cd.,1939, C07foradescriptkc 
of this species 

Bacillus rufescens Stiibrk. (Cent. I 
Bakt., II Abt., 93, 1935, 178.) Charaf- 
terized by good growth on Ca n-butyratt 
agar. One cultriro isolated from garden 
soil of Germany. 

Bacillus rufuliis Saifo. (Jour. Co^ 
Sci., Imp. Univ., TokiV, S3, Art. 

1903, 59 ) Isolated 3 times from garden 


Saaiiwa tvqosus Ilcnrici. (Henne - 
b. bakt. Inst. Karlsruhe, U Bch - 
4, 28; not BociUhs rvsosus 
fit. Nat. Acad. Set., 7, 1895,433,"°' 
cillus rugosus Chester, Man. Dctcrm 
jt., 1001, 220.) From Swiss 
lacillus Tugulosus StQhrk. 

:t., 11 Abt., 1935, 151.) Oneof^ 
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group of species described as growing 
well on Ca n-butyrate agar Three 
strains isolated from soils of Germany, 
Cuba, and Italy. 

Bacillus sttcehari Janse. (Mededeel. 
uit’s Lands. Plantentuin, 9, 1891, 1 ) 
Reported to cause sereh, a disease affect- 
ing sugar cane (SaccAarum oflcinarum) 
Went (Arch, voor de Java Suikerindus- 
trie, 1895, 589) regards this as probably 
Bacillus sublilis 

Bacillus sacckarolyticus Neporonjat- 
schjaja and Lihcrmann (Jour f 
Mikrobiol., Ukraine, S, 1938, 57; abst in 
Cent f Eakt , II Abt , 101, RMO, 81 ) 
From plum preserves .V gas-producing 
rod. 

Raciffus taccobranchi Dobell (Quart 
Jour Micro. Sci , SG, 19U, 441 ) From 
heart blood of a fish {Saceobranchus 
fossilis) 

Bacillut tantiagensis StUhrk. (Ont 
f Bakt., II Abt., 9S, 1935, 183 ) Good 
growth on Ca n-butyrate agar One 
culture isolated from Cuban soil 

fiaetiius saprogenes MIgula. {Daetllus 
saprogenes vini III, Kramer, Baktcriolo- 
gie in ihren Be:iehungen zur Landwirt- 
sehaft, S, 1892, 137; Migula, Syst d. 
Bakt , t, 1900, 572; not Bacillus sapro- 
genes /, II and III, llerfeldt, Cent f. 
Bakt , II Abt., 1, 1895, 77, not Bacillus 
saprogenes Salus, Arch, f Hyg., 51, 1901, 
115) From wine. 

Bacillus saprogenes Chester {Bacil- 
lus saprogenes vim VI, Kramer, Bak- 
teriol Landwirtsch., S, 1892, 139; Ches- 
ter, Man Dcterra Bact., 1901, 289, not 
Bacillus saprogenes Trevisan, I gcncri e 
le specie dellc naffenacce, 1889, 17 ) 
From wine 

Bacillus scaber (Duclau’c) Trevisan 
{Tgrolhni scaber Duclaux, Ann Inst. 
\at Apron , 4, 1SS2, 23; TrcMsan, I 
goneri e Id specie dclle nattcnacco, J8S9, 
16) From milk. 

i?acj/lus scholielii Trevisan. (IJarin- 
baeillus, Lydtm and Scliottclius, Der 
Rotlauf der Schwcinc, Wcisbadcii, IS85, 
214 , Bacillus coprogenes fuelulus KlUgge, 
pic Mikroorpanisnicn, 2 .\iifl., 1886, 30i>, 


Trevisan, I generi e le specie dcHe Bat- 
teriacee, 1889, 17 ; Bacterium coprogenes 
Migula, Syst. d Bakt., 9, 1900, 327; 
Baelertum sehotlelh Chester, Man. De- 
tenu. Bact., 1901, 197.) From the 
intestinal contents of swine. 

Bacillus segelalis Werner. (Cent, f 
Bakt , II Abt . 87, 1933, 4C7 ) Charac- 
terizcd by growth on Ca n-butyrate agar. 
One strain Isolated from soil in Germany. 

Bacillus seplico-aerobius Ilauduroy et 
a1. (Baciile septique aerobic, Legros, 
ThJseMdd , Pans, 1902; Hauduroy eta!., 
Diet, d Bact Path , 1937, 4C ) Aerobic, 
facultative. From a case of acutegaseous 
gangrene. 

Bacillus seplieus inseclorum Krassil- 
slschik (Mcmoircs de la Soc. Zool de 
France, G, 1893, 250.) From cockchafer 
larvae {Uelolonlba melolontha). 

Bacillus serrulalus StUbrk. (Cent f. 
Bakt, II Abt., 9S, 1935, 193.) Only 
moderate growth on Ca n-butyrate agar. 
One culture isolated from Cuban soil. 

Bacillus sesami Malkoff (Cent.'f. 
Bakt , 11 Abt., 16, 1900, G05 ) Patho- 
genic on sesame (Seramum). 

Bacillus SICCUS Chester. (Bacillus No. 
25, Conn, Storrs Agr Etp. Sta Rept , 
1S93, C3; Chester, Man Dctcrm. Bact , 
1901,281 ) From milk. 

Baallus sonilis Schroetcr. (Bacillus 
II, Bienstoefc, Ztschr f klin. Med., 8, 
1884, Heft ] and 2; Schroetcr, in Cohn, 
Kryplog -Flora v. Schleslon, 5, 1, J8SG, 
ICO, Bacillus coprocinus Trevisan, I 
generi e le specie dcllc Batteriacce, Milan, 
1889, 15, Bacillus faeealis No II, Kruse, 
in FlUggo, Die Mikroorganismen, 3 Aufl , 
i, 1890, 215, Bacterium simile Chester, 
Man Dcterm Bact., 1901, 197.) From 
fcccs 

Ractllus sinii/is Lekstem (Arch f. 
Forst-u JBgdrtC3cn,5C,1891,lI.) From 
infested larv.ac of the nun moth (Lyman- 
tna monacka) , etc. 

BociRus stmililijphosus Migula. (Ty- 
phuslhnlichcr Bacillus, Maachek, Bakt. 
Untenuch d Lcilmcnlz. Trinkw5sser, 
Leitmeritz, 1887; Migula, Svst. d. Bakt., 
5,1900,730) Fromwatcr 
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Bacillus sinapivagus Kossowic*. 
(Cent. f. Bakt., 11 Abt., jgS, 1009, 241.) 
From pickles. 

Bacillus somhrosus Kern. Mrb. hakt. 
Inst. Karisruhe, 1, Heft 4, 1896, 429.) 
From the stomach of a bird. 

Bacillus sorghi Currlll. (The Micro- 
scope, 7, 18S7, 321; Proc. Amer. Soe. 
Jlicroscopists, 1S8S, 193; Bacterium 
sorghi Chester, Delaware Agr. Exp. Sta. 
Ann. Rept., 0, 1897, 127; Elliott and 
Smith, Jour. Agr. Res., 58, 1923, 1.) 
Reported to cause a disease of sorghum 
(IIolcus Sorghum). 

Bacillus soito I’aillot. (Sotto-Bacilhis, 
Ischivata, quoted from Aoki and Clu- 
gasaki, Mittcil. d. Afod Fakul. d. k. 
f/niv. 2 . Tokyo, IS, 1915, 419 and I4, 1915, 
59; Dailerium sotin Afetafnikov and 
Chorirm, Internal Corn Borer Invest., 
Sci Repts., /, {928, 60, PaiUol, i6td., /, 
1928, rr-lOO.J From silkworms (Bombtjx 
mori). Sotto is Japanese for “plotsVich 
hinfftllon”, 

DecRlus speltosus Saito. (Jour. Chi). 
Sci., Imp Vniv,, Tokyo, £S, Art. 15, 
1008, 60.) Isolated once from garden air. 

Bacillus spernialozoides Eckstein. 
(Ztschr. f. Forst- u. Jagd" esoo, 1894, 
13.) From dead motba (Ryponomeuta 
evonvuieffo). 

Rariffus spAocrosporua Reijerinck. 
(Cent. f. Bakt., U Abt., f5, 1909 , 45.) 
This organism has round terminal spores 


Boeillus spongiosus Aderhold and Huh* 
land. (Cent, f, Bakt., II Alt., IS, 1905 , 
S76.) Found in the gum masses dis- 
charged by cherry trees. 

Bacillus sporontma Schaudinn. (Arch 
/. Protistenkunde, £, 1903 , 421.) From 
sea nalcr. 

Bacillus sp«ri«8 Grohroann. (Moi- 
phofogisch-biologigcbe Beitrage rur 
Kenntnis der Wasserstoffbakterien, In- 
flug. D/ss., IfniV. Leipzig, ig23; Cent. / 
Bakt., 11 Abt., 61, W-i, 2G7; Ruhland 
and Cfohmann, Jabrb. n issensei 
Botanik, 66, 1024, 321.) O-xidizes hydro- 
gen in the praseace of oxygen to form 
natcr. Presumably widely distributed 
in soil. 

Bacillus sputi Chester. (Bacillus Ko 
6, Pansini, Arch. f. path. Anat,, It!, 
1890, 442; Chester, Man, Determ, Bsct , 
1901 , 260 ) From sputum. 

Bacillus sjMcmryorwis Saito, (Jour. 
Col) Sci., Imp. Univ., Tokyo, SS, Art IS, 
1908, 54.) Isolated 9 times from garden 
soil. 

Bacillus stellaris Salto. (Jour. C^il- 
Sci., Imp, Univ., Tolty-o, iS, Art. 15, 15®/ 
52.) Isolated 0 times from garden air. 

Bacillus stellatus Zimmermann. (Zim- 
mermonn, Bakt. unscrer Trink* u. Kutr* 
wasser, II Reihe, 1894, 14; not Baalhi 
sicliaius Chester, Man. Detenn. Bact-, 
1901 , 274 ; not Bacillus stellatus Vincent, 
Ann. Inst. Past., 81, 190T> 62.) From 


and produces nitrous o\ido from nitrates 
From garden soil. 

Bacillus sphaerosporus calco-acelicvs 
Beijerinck {loc at., 46). A variety of 
the above having spherical to ellipsoidal 
spores. 

Bactlltts spinosporus Soriano. (The- 
sis, Univ. Buenos Aires, 1935, 6(K.) 
Spores spinatc like some strains ol 
Bacillus polymyxa. No gas formed. 
One strain isolated from soil. 

Bacillus spiralis Rligtila- (Syst. d. 
Bakt., 8, 1900, G24.) From water. 

Bacillus sptrogyra Dobell (Quart 
Jour. Micro. Sci , 63, 1900, 679 and 56, 
1911, 434 ) From large intestine of frog 
{liana lemporaria) and toad (Bu/o r«i- 
garis). 


'Mcr. * 

Baedlua streptofonnis Migula- 
Mjter zorstbrenden Bacillus, Scliirokik i 
>nt. t. Bakt., II Ahl., S, 1S96, 
ligul!., Syst. d, Bakt., 1. 1800, 
lociHws schtrokikhi Chester, Mo®- P®' 
ctni. Bact., 1901, 252j BaciUat dm:"*' 
cons Chosler, ibid., 274.) From tow 
jccs Utilizea potassium nitrate. _ 
Bactllus svaveolens Sclavo and Cosio- 
Quoted from Omeliansky, Jour. Bar -i 
, 1923, 393.) No source given. 

’ Bacillus subculicularis 
Bacillus culicvlaris albus Tatarofl. ' 
.g. Diss.. Dorpat, 1891. 24; 
y!t. d. Bakt., £. 1900, 623; 

.invlaris Chester, Man. Determ. Beet , 
)01, 285.) From water. 
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Bacillm tuhlanalui Wright. (Mem. 
Nat Acad. Sci., 7, IS95, 455 ) From 
Trater. 

Bacillus subluslris Schieblich. (Cent, 
f Bakt., II Abt., S8, 1923 . 20G.) Com- 
monly isolated from green and fermenting 
fodders. 

Bacillus submarinua ZoBcll and Up- 
ham (Bull. Scripps Inst of Oceanogra- 
phy, Umv Calif , 5, 1944,267 ) Central 
ovate spores. From marine bottom 
deposits. 

Bacillus (Streplabaeter) gubliliformts 
Schrootec. (BoeiBus f, Bienstock, 
Ztschr f klin Med , Heft 1 and 2, 
18S4, Schroetcr, in Cohn, Kryptog - 
Flora V Schleaien, 5, 1, 18S6, ICO, Bacil- 
lus mesenthericus (sio) Trevisao, I genen 
e lo specie delle Batteriaeco, Milan. 1889, 
15, not Bacillus mesentencus Trevisan. 
itiJ , 19; Bacillus sublilts simitlaits I, 
Kisenberg, Bakt Diag , 3 And , 1891. 
1R9, Bacillus fasealis No I, Kruie, in 
FIQgge, Dio ^Itkroorganismcn. 3 Aufl , 
S, 1803, 215, BacUTtum S'i'’ltlc Migula, 
Pyst d Bakt , S, 1900, 2^2, Bacterium 
subtiliforme Chester. Man Determ 
Bact , 1901, 197 ) From fecoa. 

BaetUus suecinteus Fits (Quoted 
from DeToni and Trevisan, in Saccardo, 
Syllogc Fungorum, 8, 1889, 9G0 ) From 
infusions. 

Bacillus suffuseus Grohmann. (Mor- 
phologisch-biologiachc Beitrago t«r 
Kenntnis dcr Wasserstodbakterien, In- 
aug Disa., Umv. Leipzig, 1923, Cent f 
Bakt , n Abt , 6t, 1924 , 207, Ruhtaml 
and Grohmann, Jahrb wisscnsch. 
Botanik, 65, 1921,321 ) Oxidizes hydro- 
gen in the presence of oxygen to form 
water Presumably widely distributed 
in soil. 

Bacillus suprartstslans StOhrk. 
(Cent f. Bakt., II Abt., 95, 1935. 185.) 
Very good grow th on Ca n-butyr-ate agar 
Onoculture isolated from soil in Germany. 

Bacillus aurgeri Domic and Daire. 
(Bull, mcnsucl do I’Oiricc de rcnscignc- 
ments agricolcs, 6, 1907; abst. in Ilcv. 
G(5n. du Lait., C, 1907, 101.) Spores not 
obscrx’ed but author stated that they 
were probably present because this 


apocies could withstand 85*G for 5 
minutes From whey. 

BaetUus tabaei III, Koning. (Tijdschr. 
voor (oegepaste scheikunde en hygiene. 
Deel 1, 1897, See Behrens, Mykologie 
dcr Tabakfabrikation, in Lafar, Hand- 
buch der techn Mykologie, 5, 1905, 11.) 
Thermophilic. Probably from soil 

Bacillus lardicus Stuhrk. (Cent. f. 
Bakt , II Abt , 95, 1935, 177.) Very 
slight growth on Ca n-butyrate agar. 
One culture isolated from garden soil of 
Germany 

Bacillus tcchnieus Morikawa and Pres- 
cott. (Jour Bact , /5, 1927, 5S; also sec 
Morikaiva, Bull Agr Chem. Soc. Japan, 
5, 1927, 28 ) Produces butyl and iso- 
propyl alcohols Source not given. 

Bacillus tenax Eckstein (Ztschr. f. 
Forst- u Jagdw esen, tO, 1894, 14 ) From 
larvae ol the nun moth {Lgmantria 
monaeka). 

Bacillus tenuis non-hguefactens Chou- 
kHvitch (Ann Inst Past ,55, 1911,352) 
From large intestine of horse 

Bacillus terminalis Migula. (Bacillus 
No XII, Flugge, Ztschr. f. Hyg , 17, 
1894,206; Bacillus laetis No.XII, Nruse, 
in Flitggc, Die Mikroorganismen, 3 AuH , 
2. 1800, 209, Migula, Syst d. Bakt., 2. 
1900, 578; Bacillus lactsus Chester, 
Man. Dclcrm. Bact., 1901, 291.) From 
milk. A duplicate of Bacterium semper- 
eivum Migula 

Bacillus terminalis var thermophilus 
Pnekett. (N. Y. Agf. Exp Sta. Tech. 
Bull. 147, 1928, 44.) Produces a brown 
water soluble pigment on agar; optimum 
temperature 55*C to 65“C. Fourteen 
strains from raw and pasteurized milk, 
milk powder, and skin ol a cow. 

Bacillus terrestris Werner. (Cent. f. 
BaU , II Abt., 87, 1933 , 461.) W’eak 
growth on Ca n-butyrate agar. Two 
strmns isolated from soils of Germany. 

Bacillus tetanoides Saito. (Jour. Coll. 
Sci , Imp Umv., Tokyo, 25, Art. 15, 
190S, 49 ) Isolated once from garden air. 

Bacillus llialassokoiles ZoBcll and Up- 
ham. (Bull. Scrippa Inst, of Oceanogra- 
phy, Uoiv. Calif., 6, 1911,268.) Central 
spores. From marine bottom deposits. 
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SaciUus Ihcac Erori an^ Bokura. CJour. 
Plant Protection, Tokyo, S, 1915 , I.) 
Pathogenic for tea (Thect ainensis). 

Bacillxis Ihermoabutidans Beaver. 
(Dissertation, Ohio State I7nivcrsi'ty, 
Columbus, 1D32, 31.) Thermophilic, sub- 
terminal spores. Growth at S5X, less 
growth at From mafted milfc 

powder. 

BactUus thermoaceligenitua Beaver, 
foe. cti., 25. Thermophilic, central 
spores. No growth at 37"C. From 
vinegar. 

Baeflius thcrmoacidtficans Hcnco. 
(Ann. Itficrohiol., £, 1042, 000 ) From 
Grana cheese whey. This is stated by 
Gorini (R. lat. Lombardo Sci. e. Lett,, 
Rend., 76, 7" della Scr. 3, 1942, 3) to be 
the same as Bacillus laefts termophilus 
Gorini. 

Bacillus thsrmoaclii'us Beaver, lot. 
cB., 27. Thermophilic, central spores. 
No growth at 37*C. From home-canoed 
beets. 

Bacillus ikennoannulatus Beaver, loc. 
ctt., 17. Thermophilic, subtcrminal 
spores, No growth at 37*C, From com* 
metcially canned tomatoes 

Bacillus IhermoaquaUlis Dc.aver, loc. 
eit , 18, Thermophilic, subtcrminal 
spores. No growth at 37®C. From a 
warm spring at Springfield, Ohio. 

Bacillus thermoarborescens Beaver, 
loc. ctt., 30. Thermophilic, sub-terminal 
to central spores. Growth at 55'^C, less 
growth at 37®C From candy. 

Bacillus thermobutijrosus Beaver, loc. 


cjt., 23, Thermophilic, central 8por«s 
No growth at 37®C, From commercially 
canned peas. 

Bacillus thermofaecalis Beaver, loc 
cU., 30. Thermophilic, subterminal 
spores. Growth at A'j'C. Fromleeesd 
robin. 

Bacillus ihermofibrincolus Ifaao anij 
Arakan-a, (Ber. d. Ohara Inst. f. land- 
wirsch. Forschungen, Japan, 1929,265 ) 
Thermopliilic ; decomposes cellulose. 
From soil containing decomposed leaves. 

Bacillus ihermojUiformis Beaver, loc. 
cil., 22. Thermophilic, subterminal 
spores. No growth at 37*C. From com- 
mercially Canned peas. 

Bacillus thermograni Beaver, loe. cil, 
16. Thermophilic, subterminal spores 
No gron th at 37'’C. Prom commerciall; 
canned corn. 

Bacillus thermolongus Beaver, loe. cil , 
10. Thermophilic, subtermirtal spores 
No growth at 37®C. From commercially 
canned tomatoes. 

Bacillus thermotubricans Beaver, Ite. 
eil., 20. Thermophilic, central spores 
No gron th at 37®C. From lubricatingoil. 

Bacillus (hermononodorus BeaWi lec. 
eit., 20. Thermophilic, central spores 
No growth at 37®C. From tap water. 

Bacillus thermonubilosua Beaver, lor. 
cit , 19. Thermophilic, subterminal 

spores. No growth at 37®C. Fromso'^i 
Yellow Springs, Ohio. 

Bacillus Ihermoodoralus Beaver, loc. 
cit., 29 Thermophilic, central spoi« 

Growth at 55®, less growth at 37'C 


cit., 15. Thermophilic, subterminal spoiled gelatin. 


spores. No growth at 37“C. Prom com- 
mercially canned tomatoes. 

Bacillus thermocompacius Beaver, lac. 
ict., 20. Thermophilic, subterminal 
spores. No growth at 37°C. From red 
grapes stored in sawdust. 

Bacillus thermodactylogenilus Beaver, 
loc. ctt., 28. TbcrmopUiUc, central to 
subterminal spores Growth at 37 G 
and 55®C. From commercially packed 
dates. 

Bacillus thermoeffervescens Beaver, loe. 


Bacillus thermopelUius Beaver, ioc 
it., 22. Thermophilic, central spores- 
:o grow th at S7®C. From old soar roilt 
Bacillus thcrmophilus Miquel (^h- 
ucl, Ann. d. Microgr., h 18S8, 4, 
Mus thermophilus jnjgwchi Kruse, lo 
Die Alikroorg-anismen, 3 Aufl , L 
J96 260; Bacterium termophxlum 
[iplia, Syst. <1. BaU., S. 1900. 
'aclenujn mi<iuelti Chester, 

Tm. Bart,, 1301, ISO.) From It' 
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intestine, water and soil. Ther- 
mophilic. No growth below 40®C 

Bacillus IheTmo-philus sojae Rokusho 
and Fukutome. (Jour. Agr. Chem Soc., 
Japan, 15, 1937, 1235 ) From spon- 
taneously heating soy-bean cake. 

Bacillus thermosuavis Beaver, toe 
cit., 24 Thermophilic, central spores 
No gron th at 37®C. From commercially 
canned mincemeat. 

Bacillus Ihermotenax Beaver, loc «i., 
28 Thermophilic, subterminal spores. 
Grow th at 37®C and 65*C From ground 
horseradish. 

Bacillus^ Ihermaurinalis Beaver, toe. 
ctl , 16. Thermophilic, subterminal 
spores. No growth at 37®C. From hu- 
man urine. 

Bacillus thermoviscidus Beaver, toe. 
ctl, 21 Thermophilic, . subterminal 
spores. Nogronthat37*C. From fresh 
p g ovary 

Bacillus Ihoraeis Howard (Gleanings 
m Bee Culture, fJ, 1900, 124 ) From 
black brood o( the honey bee (/lp«« 
melliftra). 

Bacillus tracheitis sive graphitosis 
Krassilstacliik (hlemoircs de la Soc 
Zool dc France, 6, 1893 , 250 ) From 
diseased larvae of the cockchafer (Meto' 
lonlha melolonlha). 

Bacillus trieomii Trevisan (Bacillo 
della gangraena senilis, Tncomi, R«v. 
internal di Med e Chir , 5, 1880, 73, 
Trevisan, I gencri e lo specie dellc Bal- 
tcnacee, 1889, 13 j Bacterium tneomn 
Migula, Syst. d Bakt , S, 1900, 310 ) 
From a case of senile gangrene 

Bacillus trifolu Voglino. (Ann R. 
Accad Agr.Torino,55, 1890,85 ) Patho- 
genic for clover (Trifolium pratense, T. 
repens, T. resupinatum). 

IJactllus tnlus Batchelor. (Jour. 
Bact , 4, 1919, 29.) One culture from 
feces. 

Bacillus iu5eris von Wah] (Cent, f. 
Bakt., II Abt., 16 , I90C, 503 ) From 
cooked truffles (Tuicr ocsliVum) 

Bacillus tuberosus Weias. (Arb. bakt 


Inst Karlsruhe, S, Heft 3, 1902, 248 ) 
From fermenting beets 

Bacillus iubifex Dale. (Annals of 
Bot., £6, 1912, 133.) Reported to cause a 
leaf disease of potato (Solanumluberosum) 
and tomato (Lycopersicum esculenlum). 

Bacillus lurgtdus (DuclauT) Trevisan. 
(Tyrolhrix iurgidus Duclaux, Ann. Inst. 
Nat. Agron , 4, 1882, 23; Trevisan, I 
generi e le specie delle Batteriacee, 1889, 
16 ) From milk. 

Daaltus tympani-eunieuli Morcos. 
(Jour. Bact , SS, 1932, 454.) Causes 
tympanitis in young rabbits 
Bacillus ubicuitarius Soriano. (Es- 
tudio sistematico de algunas bacterias 
esporutadas aerobias, Thesis, Univ. 
Buenos Aires, 1935, 509 ) Four cultures 
isolated from soil. 

Bacillus tilno Cohn. (Cohn, Beitr. z. 
B(Ol d. Pflans., 1, Heft 2, 1872, 177; also 
see Prazmonski, Untersuch. h. d Ent« 
wickelung^cs. u Fermcntwirk. ciniger 
Bakterienartcn, Leipzig, 18S0, 20.) 
Found once in an infusion of cooked 
egg-white 

Bacillus unduloluz den Dooren de 
Jong (Bull Assoc. Dlplfim^s de Micro- 
biol. Nancy, No. 26-27, 1940, 12 ) From 
soil. 

Bacillus urar/ormis Kern. (Arb bakt. 
Inst Karlsruhe, 1, Heft 4, 1896, 415.) 
From the stomachs and intestines of 
birds. 

Bacillus caculalus Ravenel. (Mem. 
Nat Acad 8cl., 8, 1896, 31.) From soil. 

Bacillus talidus Hcigener. (Cent. f. 
Bakt., II Abt., 95, 1935, 97.) Four 
cultures isolated from soil from Ger- 
many, Cuba, and Egypt. 

Bacillus calinoiorans Ileigcner. 
(Cent, f Bakt., II Abt , 95, 1935, 101 ) 


Bacillus t-orians Saito. (Jour. Q)11. 
Sci., Imp. Univ., Tokyo, £5, Art. IS, 
1903, SO) Isolated 11 times from gar- 
den air. 

Bacillus lenlricosus Ileigcner. (Cent. 
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f. Bakt., n Abt., 93, 1935, 1(G; not 
Bacillus venlricosus Weiss, Arb. bakt. 
Inst. Karlsruhe, S, 1898, 233.) One 
culture isolated from soil from Italy. 

Bacillus venlriculus Koch. (Botao. 
Zeitung, 49, 18S8, 341.) From slices of 
carrot exposed to the air. Formed tno 
spores in a spindle-shaped sporangium. 

Bacillus vernicosus Zimmermann. 
(Bakt. unserer Trink- u. Nutzn-Sssor, 
Chemnitz, II Ileihe, lS94,46;not Bacil- 
lus vernicosus Migula, Syat. d. Bakt., 
1900, 781.) From waste water. 

Bacillus certicillatus Ravencl. (RaV' 
enel, Mem. Kat, Acad. Sci., 5, 1896, 13; 
Bacterium verlicUlatum Chester, Mon. 
Deterin. Dact., 1901, 192.) From soil. 

Bacillus fcst'cae Migula. (Bacillus 
septieus vesicae Clado, quoted from 
EUenberg, Bakt. Piag., 3 Aufl., 1891, 
341; Migula, Syst.d. Cakt.,)J, 1900,620.) 
From urine in a case of cystitis. Prob- 
ably is Bacillus cladot Trevisan. 

Bacillus vtllosus Zimmermann. (Bakt. 
unserer Trink- u. NutzwSsser, Chemnitz, 
11 Reihe, 1894, 3S; not Bacillus trillosits 
Keck, Inaug. Diss., Dorpat, 1890, 47.) 
From water. 

BactUus violaceus Eisenberg. (Bakt. 
Diag., 2 Aufl , 18S8, 8; not Bacillus vio- 
laceus Schroetcr, Kryptogamen-Flora 
von ScblesicQ, S, 18SG, 157; not BactUus 
violaceus Frankland and Frankland, 
Ztschr. f Hyg., 6, ISSS, 394.) Said to 
produce central spores. From water. 

Bacillus viridi-glaueescens Sack. 
(Cent. f. Bakt., II Abt., 95, 1925, 113 ) 
From several kinds of soil. 

Bacillus vtndiluteus PagUani et al. 
(Grungelber, nicht verflussiger Badllus, 
Eisenberg, Bakt. Piag , 1 Aufi., 1886, 
Tab. 6; Pagliani, Maggiora and Fratini, 
Soc.ital d’igiene, 18S7,586,seeTrovisaii, 

I generi e le specie dclle Batteriacec, 
1889, 19). From water 
BactUus viscosus bruxellensis van Laer. 
(Cent. f. Bakt., II Abt., £5, 1909, 169.) 
From beer wort. 

Bacillus vtltcola Burgwitz (BactUus 
vilis Merjanian and Kovaleva, Vtog. 
Agric. et Vitic., 95, 1930, 594 and 93, 1931, 


17; not Bacillus vilis Montemarfifl; 
Rev. Patol. Veg., 6, 1913, 175; Burgwic’ 
Phytopath. Bacteria, Leningrad, 1935 , 
37.) Pathogenic for the grape virs. 

Bacillus vilreus Migula (No. 11, 
Lcmbkc, Arch. f. Ilyg., £6, 1896, 306; 
Migula, Syst. d. Bakt , £, 1900, 569 ) 
From the intestines of infants. 

Bacillus vogelii Migula. (Roter ICart- 
offelbacillus, Vogel, Ztschr. f, Hyg, ! 5 , 
1897, 404; Migula, Syst. d. Bakt., f, 
1900,556; Bacillus viscosus Chester, Man. 
Dcterm. Bact., 1901, 286; not Baetllus 
viscosus Frankland and Frankland, 
Ztschr. f. Hyg., 6, 1889, 391.) Ficm 
stringy bread. 

Bacillus tra/zmonni* Werner. (Cent.f. 
Bakt., II Abt., 87, 1933, 462.) Weak 
growth on Ca n-butyrate agar. One 
culture isolated from soil of Germany. 

Bacillus tceigmanni Migula. (BaL 
tcric II, Weigmann and Ztro, Cent f. 
Bakt., 15, 1S94, 465; Migula, Syst. i 
Bakt., $, 1900, 693.) From soapy nnlk 

Bacillus xylanicus Patrick aad WeA* 
man. (lo^\a State Cell. Jour. Sci, ?» 
1933, 415.) Ferments xylan. One cul* 
turc isolated from decayed app’e ^cod. 

Bacillus xylophagus Patrick and Werk* 
man. (Iowa State Coll. Jour. Sci., 7, 
1993, 4U.) Ferments xylan. One wl* 
turc isolated from decayed apple wwd 

Bacillus xirnii Migula. (Bakterie Bk 
Weigmann and Zim, Cent. f. Bakt.i 
1894, 4C6 ; Migula, Syst. d. Bakt , S, 

693.) From soapy milk. 

Bacterium adamehii Migula- (Baci ■ 
lus Ko. XIV, Adametz, Landwirtsefi. 
Jahrb., 18, 18S9, 246; Migula, Syst- d 
Bakt., £, 1900, 33S; Bacterium rKyo«a« 
Chester, Man. Peterm. Bact., 1901, 191-1 
From cheese. 

Bocierium afocs Passalacqua. ( 

Pat. Veg., 19, 1929, llO.) From diseased 


Bacterium angulans Burchard. 

z. Diss., 1897; Arb. bakt. Inst, 

io. g, Heft 1 , 1902, 43 ) From water _ 

Bccleriutn aqueum Afigulfl- 

rmophiius VllI, 

ichT. f. Hyg.. £0, 1595, 160; ■ 
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Syst. d. Bakt., S, 1900, SIS; Bacterium 
Ikermophilum VIII, Chester, Alan. 
Determ. Bact., 1901, ISO.) From feces 
and corn 

Baclenum aritculatum Kern. (Arb. 
bakt Inst. Karlsruhe, 1, Hell 4, 1897, 
445.) From the stomach and intestines 
of birds. 

Bacterium asparagi von Wahl (Von 
Wahl, Cent f. Bakt , II Aht., tO, 1900, 
493; Bacillus asparagi Lehmann and 
Neumann, Bakt. Diag , 4 Aufl , 2, 1907, 
436 ) From boiled asparagus 

Bacterium brachysporum Burchard. 
(Inaug Diss., 1897; Arb. bakt. Inst. 
Karlsruhe, 2, Heft I, 1902, 20 ) From 
bakery bread. 

Bacterium canadensis Chorine (In* 
ternat. Corn Borer Invest., Sci Ilpts.,F, 

1929, 39; also Ann. Inst. Past., 49, IftW, 
1638; Bac. canadensis Chorine and Metal* 
nikov, Ann Inst Past , 43, 1929, 1392; 
also Paillot, I/infection chcr Ics msectes, 
1933, 134 where Bac. equals Dacicnum, 
sec indeN p 632: BartUus canadensis 
StPinhau^, Bacteria Associated Cxtra* 
cellularly with Insects, Mianeapol'S. 
1912, 60) In its general characters 
said to resemble Bacillus megatherium 
and other bacteria isolated from insects 
(_Baeillus //iurin{ 7 ;ensis, Bacillus hoplo- 
sternus, etc ). Pathogenic for larvae of 
Pyrausla nubilahs, Galleria mellonella, 
and Ephestia luhniella From diseased 
lar\ac of the corn borer 

Bacterium cattleyae Pavarino (Atti 
R Accad. Naz Lined Rend Cl. Sci. 
Fis., Mat. e. Nat., 20, 1911, 233.) From 
diseased orchids. 

Daeterium easaubon Metalnikov. 
(Compt. rend. Soc. Biol., Pans, iOS, 

1930, 530; two varieties, BacUnum 
eazaubon I and II, arc recognized by 
Metalnikov, Ermolaev and Schobaltzyn, 
internat Corn Borer Invest., Sci. Repis , 
5, 1930, 30 and Ann. Inst. Past , 4^, 1931, 
469 ) From diseased corn borer larvae 
{Pyrausta nubilahs Hb ). 

Bacterium christiei Chorine. (Inter- 
nal. Corn Borer Invest., Sci. Rpts , 2, 
1930, 4G; also Ann. Inst. Post., 43, 1929, 
ICCG.) According to the author, this 


closely resembles Bacterium onlartoni. 
Several strains isolated from diseased 
com borers. 

Baetenum colomalit Chester. (Colo- 
matii, Breslauer arztliche Ztschr., 1883, 
Tfo. 4; Chester, Man. Determ. Bact., 
1901, 186 ) From xerotic masses in 
conjunctivitis. 

Baetenum delicnse Snellengrcbel. 
(Archiv f Protist , St, 1913, 277.) Ob- 
served in stained smears from the spleen 
of diseased cattle but not isolated 
Two spores may form in a single ceil if 
division IS delayed. ‘ c 

Bacterium ephestiae No. 1 and No '.]? 
Metalnikov and Chorine. (Ann Ins I 
Past , 43 , 1929, 1394.) Not pathogen)] 
for corn borer although the size of tb,l 
larvae was reduced. Later, Ellingi^'', 
and Chorine (Internat. Corn Borer 
Investigations, Sci Rpts , 5, 193Ck 87) 
idGntified these as strains of Baillui', 
thunngtensis. From diseased larvae ef , 
Ephestia kuehniella. 

Bacterium filt/orme Hcnrlcl. (Ilen- 
rici, Arb. bakt. Inst. Karlsruhe, /, Ileft 
I, 1891, 41, not Bacterium /Ii/urm« 
Migula, Syst. d. Bakt , 2, 1900, 290; 
Bacterium subjiti/orme Migula, i6id., 
297 ) From Sn iss cheese. 

Bacterium galleriae h'o, 1, Chorine. 
(BAtonnet mince, Metalnikov, Ckimpt. 
rend. Acad. Sri , Paris, ITS, 1922, C9; 
Chorino.Ann. Inst. Past ,41, 1927,1115.) 
From diseased larvae of the bee moth 
{Gtttleria mellonelta). 

Bacterium galleriae Chorine. (Plus 
grand bAtonnet, Metalnikov, Compt. 
rend Acad. Sci , Paris, ITS, 1922, 70; 
Chorine, Compt. rend. Soc. Biol., Paris, 
95, 1926,200, Bacterium galleriae A'a. 2, 
CIiorinc.Ann Past. Inst , 4 /, 1927, 1117.) 
From disc.oscd larvae of the bee moth 
{Galleria melton tlla). Resembles Dactl- 
lus megatherium. Pathogenic for the 
com borer (Intcrn.'it. Ckim Borer Invest , 
Sci Repta , 1'137.4G). 

Bacterium galleriae A'o. S, Chorine 
(Ann. Inst. Past., , 1927, 1118 ) From 
diseased larvae of the Lee moth (Galleriae 
metlonetla). Resembles Bacillus sultilis 
and Bacillus mesentericus. 
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Bacterium giganteum Kern. {Arb. 
bakt. Inst. Karlsruhe, /, Heft 4, 1896, 
453.) From the stomach and intestines 
of birds. 

Bacterium glaucescens Migula. (Ba- 
cillus tkermophilus VI, Rabinowitsch, 
Ztschr. f. Hyg., SO, 1895, 158; Migula, 
Syst. d. Bakt., S, 1900, 344; Bacterium 
thermophilum VI, Chester, Man. De- 
term. Bact., 1901, 185.) From feces. 

Bacterium glutinosum Kern. (Arb. 
bak^. Inst. Karlsruhe, /, Heft 4, 1896, 
441^) From the stomach of a dove. 

/Bacterium ilidzense Migula. (Bacillus 
i^dzensis capsulalus Karlinski, Hy- 
ffienische Rundschau, 5, 1895, 688; 
pigula, Syst. d. Bakt., S, 1900, 340.) 
f rom the water of a hot spring. Ther- 
/iMpbilic. 

• Bacterium implectans Burchard. (In* 

• aug. JDiss., 1897; Arb. bakt. Inst. Karls* 
•'iube/f. Heft 1, 1898, 29.) From drmk- 
water. 

Bacterium insulosum Wilhelmy. (Arb. 
bakt. Inst. Karlsruhe, S, 1903, IG ) 
From meat extract. 

Bacterium insulum Weiss. (Arb. bakt. 


longus Chorine, Ann. Inst. Past , (/, 

1927, 1114.) From the intestines of 1 
dove (Columba oenas). 

Bacterium lunula Dobell. (Quart 
Jour. Micro. Sci., 6S, 1909 , 579.) From 
rectum of the toad (Bufo rulgarit). 
Resembles Bacterium binucleatum SttcI- 
lengrebe! 

Bacterium lydiae Migula. (Bacxlhi 
tkermophilus I, Rabinowitsch, Ztschr. f 
Hyg., to, 1895, 156; Migula, Syst. d. 
Bakt., S, 1900, 343; Bacterium ther- 
mophilum /, Chester, Man. Dcterni. 
Bact., 1901, 185.) Widely distributed ia 
soil, snow, feces, corn. 

Bacterium mansfieldii Chester. (Ba- 
cillus No. 18, Conn, Storrs Agr. Erpt 
Sts., 1893, 51; Chester, Man. Determ. 
Bact., 1901, 197.) From milk. 

Bacterium tnarkusfeldii Chester. (Ba- 
cillus der trichonhexis nodosa, Markus- 
feld. Cent. f. Bakt , I Abt., £1, IS57, 
230; Cheater, Man. Determ. Bact., 

192.) Associated with thedlseasc,trieho* 
rrhexis nodosa. 

Bacterium mesentericum Migula. (Be- 
cUlus mesentericus panxs viscosi I, Vogel, 


Tnst. Karlsruhe, S, Heft 3, 1902, 252.) 
From fermenting malt. 

Bacterium inlactum Migula. (Bacil- 
lus thermophilus V, Rabinowitsch, 
Ztschr. f. Hyg., £0, 1895, 168; Migula, 
Syst. d. Bakt., S, 1900, 344; Bacterium 
thermophilum V, Chester, Man. Determ. 
Bact., 1901, 185 ) From feces and corn. 
Bacterium ins Migula. (Irisierendcr 


Ztschr. f. Hyg., £S, 1897, 401; Mtgub, 
Syst. d. Bakt., S, 1900, 314; Baelerim 
panis Chester, Wn. Determ. Bsct., 
1901, 196.) From stringy bread dough. 

Bacterium mesenleroides Migula. (Ba- 
cillus No- XVII, Adametz, Londir. 
Jahrb., 18, 1889, 249; Migula, Syst. d. 
Bakt., £, 1900, 312; Bacterium liscosm 
Chester, Man. Determ. Bact., IDOl, IW ) 


Bacillus, Tataroff, Inaug. Diss., Dorpal, 
1891, 57; Migula, Syst. d. Bakt., f, 1900, 
313; not Bacterium tris Chester, Ann- 
Rept. Del. Col. Agr. Exp. Sta., 9, 1897, 
125.) From water. 

Bacterium italicum No. 1 and No. 2, 
Metalnikov, Ermolaev and Skobaltzyn 
(Ann. Inst. Past., 46, 1931, 470; No. 2 is 
also described in Internat. Corn Borer 
Invest. Sci Repts., 5, 1930, 30.) From 
larvae of the corn borer (Pyraustu 
nubtlalis). 

Bacterium longum Kern. (Kem, 
Arb. bakt. Inst. Karlsruhe, 1, Heft 4, 
1894, 391 ; Bacterium squamosum longum 
Kern, ibid., 458; Bacillus sguamosus 


From cheese. 

Bacterium modestum Bersteyn. (Am 
bakt. Inst. Karlsruhe, S, 1903, 95) 


From soil. _ , . 

Bacterium monslrosum Hcnrici. (Arc 
jakt. Inst. Karlsruhe, 1, Heft 1, 1S9‘: 
17.) From Swiss cheese. 

Bacterium nephritidis Jligula- (^ ® 
Ulus nephritidis anterstitiafis Letzcricn. 
Itschr. f. kJin. Med., IS, 1SS-, 33; 
lyst. d. Bakt., £. 1900, 310; not 
trium nephritidis Chester, Man Pf 
urm. Bact., 1901. 145.) From urine m 
iscs of nephritis. 

Bacterium ochroccutn Mtgula. ( 
lilts ciscosus ochraeeus Freund, Marti ^ 
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Inaug. Diss., Erlangen, 1893, 37 ; Migula^ 
Syst. d. Bakt , S, 1000, 333.) From the 
oral cavity. 

Bacterium olwae Montemartini . (Atti 
Inst Bot Pavia Univ., 2 scr , t4, 13M, 
154 ) From diseased olive branches. 

Bacterium poludosum McBeth. (Soil 
Sci , 1, 19IG, 463 ) Filter paper reduced 
to a white pulp-mass. From tao soils in 
California. 

Bocterium periltomatvcum Bvirchard 
(Arb. bakt. Inst. Karlsruhe, t, 1898, Jl.) 
Similar to or identical with Bacillus 
riminatu! (Gottheil, Cent. f. Bakt., II 
Abt., 7, 1901, 485). From soil. 

Bacterium pituiians Burchard (In- 
aug. Diss., 1897; Arb. bakt Inst. Karls- 
ruhe, S, Ileft 1, 1898, 8.) From a brown 
concretion in a cooked egg. 

Bacterium pheativum Weiss (IVciss, 
Arb bakt lost. Karlsruhe, S, Heft 3, 
1902, 223; not Bacterium pUcatipum 
Migula, Syst, d. Bakt., S, 1900, v and 
453 ) From fermenting beets and matt 

Baeterfum plicatum Ilenrici. (Hen- 
nci, Arb. bakt. Inst. Karlsruhe, I, Heft 1, 
1894,49 ; not Bacterium plicatum Chester, 
Man Determ Bact,, lOOt, 166 ) From 
brick cheese. 

Bacterium pseudacelt Migula (Ba- 
cillus No. XV, Adametz, Landw. Jahrb., 
18, 18S9, 247; Migula, Syst. d. Bakt., i, 
1900, 320, Bacterium turgidum Chester, 
Man. Determ. Bact., 1901, 195.) From 
cheese Characteristic involution forms 
very similar to those of Bacillus aceli 
Hansen. 

Bacterium pseudomycoides Migula- 
(Migula, Syst d. IJakt , £, 1000, 4S6; 
Bacillus pseudomycoides roseus Nepvcuv, 
Thfisc, Fac. Pharm , Nancy, 1920, 112) 
From soil 

Bacterium pseudoi'crmicufasum Saito. 
(Jour CoU Sci., Imp. Univ , Tokyo, 25, 
Art 15, 190S, C2 ) Isolated twice from 
garden air. 

Boefertum pyrenei No. I, No. 2 and No. 
3, Mctalnikov, Ermolaev and Skobollzyn. 
(intemat. Corn Borer Invest., 5, 1930, 
2SandAnn Inst. Post., 4t>, 1931,467,463 
and 469 respectively, presumably the 


same as Bacillus pirenei Pospelov, Lenin 
Acad. Agr. Sci. (U S S.R ), Ann. Rept. 
1935, 318-321.) No. 1 from diseased 
larvae of the corn borer (Pyrausla nubi- 
lalis) that had become black after death ; 
No. 2 from larvae that had become brown ; 
and No. 3 from larvae that had become 
pinkish-brown. 

Baeterium radialum Kern (Kern, 
Arb. bakt. Inst. Karlsruhe, I, Heft 4, 
1896, 438; fiaclenum borbatum Migula, 
Syst. d l^kt., f, 1900, 317.) From the 
stomach of a finch. 

Bacterium ruslieum Kern . (Arb. bakt. 
Inst. Karlsruhe, I, Ileft 4, 1696, 440 ) 
From the stomach of a sparrow. 

Bacterium sempervivum Migula. (No 
XII, FiBgge, Ztschr. f Ilyg , 17, 1894, 
206; Bacillus laclis No. XII, Kruse, in 
FlDgge, Die Mihroorganismen, 3 Aufl., S, 
1896, 269; Migula, Syst. d. Bakt., S, 
1900,321.) From milk 
Baeterium eerratum Kero. (Arb. bakt. 
Inst. Karlsruhe, /, Heft 4, 1896, 451.) 
From the intestine of a dove. 

Baeterium seicerini Migula. (Sewerin, 
Cent. f. Bakt., II Abt , 5, 1897, 709; 
Migula, Syst. d. Bakt , f, 1900, 330 ) 
From manure. 

Baclertum spissum Kern. (Arb. bakt. 
Inst Karlsruhe, /, Heft 4, 1896, 446.) 
From the intestine of a bird. 

Bacterium spulicola Migula. (Bacillus 
No 4, Fansini, Arch. f. path. Anat., lit, 
1890, 440; ^Iigula, Syst. d. Bakt , t, 
1900,306; Baclertum sputi Chester, Man. 
Detenu. Bact., 1901, 190 ) From 

sputum. 

Baclertum slreptoeoecxforme Migula. 
(Bacillus Ihermaphilus III, Rabino- 
nitsch, Ztschr. f. Hyg., tO, 1895, 156; 
Migula, Syst. d, Bakt., t, 1900, 313; 
Bacterium (Aermopltilum ///, Chester, 
Man. Detcrm. Bact , 1901. 185 ) From 
soil, feces, corn. 

Bacterium subdenticulalum Migula. 
(Bacillus thermophilus VII, Rabino- 
witsch, Zlacht. (. Ilyg , tO, 1895, 158; 
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Baclerium subrubeum Kern. (Arb. 
bakt. Inst. Karlsruhe, /, Ileffc 4, 1890, 
450; Bacillus subrubcus Ncpveux, Thdje* 
Fac. Pharm., Nancy, 1920, 115.) Prom 
the intestines of birds. 

Baclerium subsquamosum Migula. 
CBaclerium sguamosum longum Kern, 
Arb. bakt. Inst. Karlsruhe, /, Ilcft 4, 
.1890, 45S; Migula, Syst. d. Bakt., S, 
1900, 335.) From the intostinea of a 
dove. 

Baclerium subtAermophtlur/t Migula. 
(Bacillus lAermopkilus IV, Kabino- 
witach, Ztschr. f. Ilyg., £0, 1895, 157; 
Migula, Syst. d. Bakt., £, 1900, 344; 
Baclerium IkermophUum IV, Chester, 
Man. Determ. Bact., 1901, ISO.) Prom 
soil and foccs. 

BacUriuin aublilis var. galteriae 
Chorine. (Ann. Inst. Past., 41, 1927, 
11200 From diseased larvae of the bee 
moth (Oalleria mellonella). 

Baclenum tenax Kern. (Arb. bakt. 
Inat. Karlsruhe, /, Heft 4, ISOG, 443.) 
From the stomachs of birds. 

Baclerium lerrae (Qcke) Chester. 
(Slrcplobacillus terrac Ucko, Cent. f. 
Bakt., I Abt., S3, 1^93, lOJl; Chester, 
Man. Determ Bact , 1901, 199.) From 
sod. 

Baclerium truncalum Chester. (Ba- 
cillus No. 51, Conn, Storrs Agr. Exp. 
Sta., 1894, 81; Cheater, Man. Dctcrm. 
Bact., 1901, 195, not Bacterium trunca^ 
turn Migula, Syst. d. Bakt , S, 1900,407; 
not Bacterium truncalum Chester, ibtd., 
157.) From mdk. 

Baclerium verrucosum Kcm. (Arb. 
bakt. Inst. Karlsruhe, /, Heft 4, 1896, 
434.) From the stomachs and mtcslinea 
of birds. 

Bacterium virgula (Duclaux) Migula. 
fTyrothrix virgula Duclaux, Ann. Inst. 
Nat. Agron , 4, 1SS2, 23 ; Migula, Syst. d. 
Bakt., S, 1900 , 323.) From cheese. 

Bacterium viride van Tieghem. (Van 
Tieghem, Bull. Soc Hot France, 1880, 
174; Bacillus vtrtdis Trevisan, 1 generi 
e le specie dclle Batteriacce, 1SS9, 18 ) 
Cellulobaallus mucosus Simola, (Ann. 
Ac. Sc. Fcnn., Ser. A, S4, 1931;absk. in 


Cent. f. Bakt., II Abt., S5, 2932, S9.) 
Thermophilic; cellulose dccompjicl 
quickly at 55® to 60®C, more slowly at 
37®C. 

Cellulobacillus myxogenes Simola (]oe. 
cit.). Not slimy as above. 

Closiridiwm gelalinosum Laxa. (E/cc 
thcrmophilen Bacillus, Laxa, Cent. /. 
Bakt., II Abt., 4, 1893, 302; Laxa, ibid, 
5, 1900, 2S6; S, 1902, 154; Bacterium 
sacchariphilum Migula, Syst. d. Bakt, 

2, 1900, 341 ; Baclerium laxae Cheater, 
Man. Dctcrm. Bact., 1901, 187.) From 
sugar factory wastes. Produces slime ia 
sucrose solutions. Probably a varietyof 
Bacillus vulgalus according to SatcheUi 
(Cent. f. B.ikt., II Abt., 3S, 1936, 115). 

Denitrobaclerium Ihermophilum Am* 
broz. (Cent. f. Dakt., II Abt., sr, 1912, 

3. ) From soil. 

Laclohaetlltis sporogenes Ilorowitr* 
Wla.?sOH-a and Nowotelnow. (Cent, \ 
Bakt., II Abt., 37, 1933, 331.) Resem- 
bles Laclobacillus delbrueehii but forms 
ellipsoidal, terminal spores. 

Meiabaclerium poXyspora Chatton ani 
Perard. (Compt. rend. Soc. Biol,, Paris, 
(55, 1913, 1232.) The type species of the 
genus Meiabaclerium, charactcHicd by 
forming one to eight spores in a singls 
cell. From the caecum of guinea pigs- 
See Buchanan (Jour. Bact., S, 1918, S'J)- 

Myxdbacillus betac Gonnerrciann. 
(Oesierreich-Ungarisohc Ztschr. f. Zuck* 
orind. U. Laodw irtsch,, SG, 1907, 877! 
SCO Cent. t. Bakt., It Abt., Bt, 1903,253 ) 
Produces sUme in sucrose solutions. 
Appears to bo closely related to BacUlue 
subtilis. 

Nitrosohacillus Ihermophilus Campbell. 
(Science, 75, 1932, 23.) A therraopbilk 
aeinbic rod with swollen clavate sporan- 
gia; forms nitriles from ammonium salts. 
From surface layers of soil from North 
Carolina and Florida. 

Semiclostridium commune, S. ctlremn. 

S flaeum aud S. rubrum Maasseo. 
(Arbt. a. d. bioi. Abt. /. Land- u. Fo«i- 
wirtsch. am kaiserl. Ges. Amt.. 5, 

1.) Produce slime in sucrose solutions. 
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Genus 11. Clostrldlnm Pra^moirsilt.* 

(Prazmonski, Untersuchungen ilber die Entnickelungsgeschichte und Ferment- 
ndrkung einiger Baclcn'en-Arten, Inaug. Diss , Leipzig, 1880, 23; Vibrio Muller, 
Vermiurn terrestrium et fluviatilum, /, 1773, 39; Bacterium Ehrcnbcrg, Evertebrafa, 
Berlin, 1828, •, MelallacUr Perty, Zur Kenntniss kleinster Lebensformen, 1852, 

(180?); Amylohacter Trecul, Compt rend Acad. Sci., Paris, Cl, 1805, 435; Bacillus 
.Cohn, Beifr. z. Biol. d. Pflanzen, I, Heft S, 1872, 175; Tyrolhriz Duclau';, Ann Inst. 
Nat. Agron., i, 1882, (79?), Pacinta Trevisan, Atti della Accad. Fis.-Med.-Sfatist., 
Milano, Ser. 4, 5, 1885, (83?) , Cornifia Trevisan, Igeneri ele specie delle Batferiacee, 
Milano, 1889, 21; Granulobaeter Bcijcnnck, Verhandl. d k. Akad. v. Wetensch., 
Amsterdam, Tn eedie Sect , Decl 1, 1893, 4 ; Daetndium, Paraplcelrum, Dipleclridium 
and P/ccfrjrfjum Fischer, Jahrb f Wissensch Dol&n , £7, 1S05, HO , Oranulobaeillus 
Schattenfroh and Graasberger, Cent { Bakt , II Abt , S, 1899, 702; Slreplobactllus 
Rist and Khoury, Ann. Inst. Past , 16, 1902, 70; Botulobaeillus, Bulyribaeillus, Cel- 
lulobaeillus, Pu{rt6aci/fu3 and PtelobaetUus Orla^lenscn, Cent f Bakt., II Abt., SS, 
1€09, 342-S43; Peclino6aci<r Makrinov, Arch Sci Bio! (Russ.), /», 1915, 442; Boe- 
teroides Casfcllani and Chalmers, Man. of Trop Med ,3rd cd., 1919, 959; Dutyrielos- 
Indium and Putnclostridium Orla-Jenscn, Jour Bact , 6, 1921, 2G3; Bieoltillus and 
il/etcAntkovtf/us Heller, Jour Bact . 6, 1921, 550, Omelianskillus, Maeintoshtllus, 
Douglaeillus, Ilenrtllus, FlemingtUus, VaHonllus, MuUifermenlans, Hiblerillus, 
WelehiUus, StoddardiHus, Arloingillus, Meyertllus, Navillus, SegutntUus, Reglillus, 
Robertsonillus, Nieollaienllus, MarlelliUus, Reeordillus, Ttssienllus, Pulrijieus, 
Ermengemtllus and IVeinbergillus llcWer, Jour Bact , 7, 1922, 5-9; Peploclostridium 
Donker, Inaug Diss , Delft, 1920, 23 , Dotuhnus, CAaui’cca and Wtlchia Pribram, Jour. 
Bact , 18, 1929, 374, Anaerobaeillus, Verrucosus and Euelostndium Janke, Cent. f. 
Bakt, II Abt , 80, 1030,490; ButyfcbocterDakonyi.U S Letters Pat , 1,818,783, 1031 ; 
Cadueeus, Endosporus, Infiabtlis, Palmula and Terminosporus Prtfvot, Ann Inst. 
Past , 61, 1938, 70-80, Acuformts (eyn Palmula) Prdvot, Man d Class., etc., 1910, 
162.) From Greek, eloslridium, a httic spindle 

Rods, frequently enlarged at sporulation, producing clostridial or picetridial forms. 
The cells possess no catalase. Anaerobic or microaerophilic Biochemically very 
active Many species ferment carbohydrates producing various acids (frequently 
including butyric) and gas (COj, Iljondsomctimcs CII.)- Others cause rapid putre- 
faction of proteins producing offensive odors Commonly found in soil and in human 
or animal feces Some species, nhile gronmg ssprophytically on decomposing vege- 
table matter or on dead tissue n ithm an animal host, form various to\ic and lytic 
substances and arc thereby pathogenic. 

The type species is Clostridium butyricum Prazmowskl. 

Key to the species of genus Clostridium. 

I Strictly anaerobic. 

A Not typicqlly fermenters of cellulose. 

1 Do not characteristically produce distinctive pigments, 
a. Spores central, cxccntric, to aubtcrmina!. 
b. Spores oval. 

* Revised by Prof R. S. Spray, School of Medicine, West Virginia University, 
^^o^gantown, West Virginia, November, I93S; further revision May, 1912 

*• In a feu Instances the original records were inaccessible. In such cases the page 
is indicated as (8?). In all other eases the pago indicates what is believed to be the 
earliest record of the designation cited. 
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c. Rods distinctly swollen at sporulation. 
d. Motile. 

e. Gelatin, or glucose gelatin, not liquefied, 
f. Glucose fermented, 
g Coagulated albumin not liquefied. 

h. Stoiroy fermentation, or at least active coagulation of 
milk. Also see hhh. 
i. Glycerol not fermented, 
j. Mannitol fermented. 

k. Starch, lactose and sucrose fermented. 

1. Closlridiutn btilyricum, 
kk. Starch not fermented. Lactose and sucrose 
fermented. 


la. Clostridium beijerinckii. 
jj. Mannitol not fermented. 

k. Starch and lactose not fermented. 

lb. Clostridium pasieurianum. 
ii. Glycerol fermented. 

j. Mannitol not fermented. 

k. Starch, lactose, sucrose and salicin fermented 

l c. Clostridium multijermentans. 

hh. Milk slowly coagulated; not stormily. Also sec bbh 

i. Glycerol and mannitol not fermented. 

2. Cfostrfdtum /allar. 

ii. Glycerol not recorded. 

j . Acid, but no gas, from lactose and sucrose. 

3. Clostridium fissum. 
hhh. Milk not coagulated. 

i. Glycerol not fermented. 

4. Clostridium di^icile. 
gg. Coagulated albumin not recorded. 

h. Milk acidified, but not coagulated. 

5. Clostridium visczfaciens. 
ce. Gelatin, Or glucose gelatin, liquefied. 

f. Glucose fermented, 

g. Coagulated albumin not liquefied. 

h. Milk slowly coagulated. Clot not digested, 
i. Glycerol and mannitol not fermented. 

j. Lactose fermented. 

k. Sucrose not fermented. Salicin fermented. 

6. Clostridium septicum. 

kk. Sucrose fermented. Salicin not fermented 

7. Clostridium ftseri. 
ii. Glycerol fermented. 

8. Clostridium hemolyticum. 
hh. Milk acidified but not coagulated. 


i. Glycerol fermented. 

j. Mannitol not fermented. 

k. Starch fermented Lactose, sucrose 


andsalifia 
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not fermented Ewtovin formed; toxic on 
mjection but not on feeding. 

9. Clostridium noviji 
kk Starch not recorded. 

1 Lactose, Bucrose and salicin not fermented 
m Adonitol fermented 

10. Clostridium bolulinurn 
mm Adonitol not fermented. 

lOa Clostridium botulinum. TypeC 
gg. Coagulated albumin slowly to rapidly liquefied. 

h. Stormy fermentation, or at least active coagulation 
of milk Clot not digested. 

11. Clostridium acelobutylicum. 

Iih Milk slowly and softly coagulated; not stormily. Clot 
slowly to rapidly digested 

i Glycerol and mannitol not fermented Also see iii. 
i Starch not recorded 
k Lactose fermented 

12 Clostridium oero/oe/idum. 
kk. Lactose not fermented 

13 Clostridium tporogtncs. 

13a Clostridium sforogenes var A P. Marie. 
13b Clostridium sforogtnes var equine 
13c. Clostndium tgrosmogents 
13d. Clostridium fiabtUi/erum 
13e. Clostridium parasporogents 
ti Glycerol fermented Also sec m 

j. ^^annllot not fermented. 

H Clostridium parabotulinum 
Types A and B 
ill. Glycerol not recorded. 

} Mannitol and starch not recorded. 

k. Lactose and sucrose weakly fermented 

1. Gas formed from carbohydrates. 

15 Clostndium Sttccharolylicum 

II Gas not formed from carbohydrates 

16 Clostridium regulars. 

if Glucose not fermented. (Carbohydrates not fermented.) 
g Coagulated albumin not digested. Lab-coagulation of * 
milk, increasing alkalinity. Clot digested. 

17. C7osfridittn» hasliforme. 

gg. Coagulated albumin not recorded. Slow, mildly acid 
coagulation of milk. Clot digested. 

18. Cfosfrtdiiin* ««5/fr7ninafe 

dd. Non-motde 

e. Gelatin, or glucose gelatin, not liquefied 

19 Clostridium malenominatum 
cc Hn<ls not swollen at sporulation 
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tl. Motile. 

0. Gelatin, or glucose gelatin, liquefied. 

f. Glucose fermented. 

e. Coagulalcd albumin l!t|Ucficd. Jlilk ilonly coaguljtej 
Clot elonly digested. 

20. Clostridium hifcrmenlans. 
gg. Co.igulatcd albumin not recorded. 

li. Milk slonly coagulated; slimy. 

). Gas formed from glucose. 

21. Cf<wtn’dit/m mucosum. 
ii. Acid but no gas from glucose. 

22. Clostridium pruehii, 
ce. Iron-gelntin (Spray), no growth. 

23. Clostridium eylindrosporum, 

dd. Non-molife. 

e. Gelatin, op glucose gelatin, liquefied. 

f. Glucose fermented. 

g. Co.igu!atcd albumin not liquefied. 

h. Milk stormily fermented. Clot not digested, 
j. Glycerol fermentation variable. 

. i. Mannitol not fermented. Starcb, lactose and lU' 

croso fermented. Salicin rorely fensenled. 
Types identified by specific toxm'aDlitoda 
neutralisation. 

24. Clostridium perfrinyais 
Types A, B, C and D. 

lib. Spores ffhcrical. 

c. Bods distinctly snollcn at sporulation. 

d. Motile. 

c. Gelatin, or glucose gclotin, not liquefied, 

f. Glucose fermented. 

g. Qiagufatcd albumin not liquefied. 

h. Milk acidified; alonly and softly coagulated; no* 
atormily. Clot not digested. 

25. C/ostrirfiww sphrnoides. 
hh. Milk acidified but not coagulated, 

2C. Clostridium innominalum. 
ce. Bods not swollen at sporukation. 
d. iS'cn-moiilc. 

e. Gelatin, or glucose gelatin, not liquefied, 

f. Glucose fermented. 

g. Coagulated albumin not liquefied. 

h. Milk acidified but not coagulated. 

27. Clostridium Jiliforme. 

aa. Spores terminal. 

b. Spores distinctly oval to ellipsoid, 
c. Bods distinctly swollen at sporulation. 

i'°Jelalin, or glucose gPlaUn. out liquefied. Also see ece. 

f. Glucose fermented 
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g. Coagulated albumin not liquefied. 

h. Milk slowly coagulated. Clot not digested, 

i. Glycerol not fermented, 

j. Mannitol fermented. 

28. Clostridium sartagoformum. 
j}. Mannitol not fermented. 

29 Clostridium paraputrifieum. 
ff. Glucose not fermented 

g. Coagulated albumin not liquefied. Milk unchanged. 

39 Clostridium coehlcarium. 
gg Coagulated albumin not recorded. 

h Milk, or iron-milk (Spray), no growth 
1 Carbohydrates not fermented, 
j. Ethyl alcohol fermented chiefly to caproic acid. 

31 Clostridium kluyverii. 

Ethyl alcohol not fermented to caproic acid. 

32 Clostridium acidiurici. 

ce. Gelatin, or glucose gelatin, liquefied. Also see eec. 
f. Glucose fermented 
g. Coagulated albumin liquefied. 

h. Milk often, but not always, coagulated. Clot, if 
formed, not digested. 

33 Closlridium capilovale. 

hh. Milk acidified but not coagulated Slow peptoniza- 
tion. 

i. Glycerol and mannitol not recorded, 

j. Starch not fermented. 

34 Clostridium parofu/ermenlons. 

jj. Starch not recorded Lactose weakly fermented. 

35 Clostridium ocalare. 

eee. Gelatin, or glucose gelatin, not recorded. Glucose fermented 
with acid but oogas. 

39 Clostridium zoogletcum. 
bb. Spores spherical, or nearly so 

C. nods distinctly swollen at sporulation 

d. Motile 

e. Gelatin, or glucose gelatin, not liquefied. Also sec ece. 

/. Glucose fermented. 

g Coagulated albumin not liquefied 

b. Milkslowly coagulated, not stonnily. Clot hot diges- 
ted. Also see hhh. 

37 Clostridium thermosaccharolytieum. 
hh. Milk not coagulated, unchangerl. Also see hhh. 

3S Clostridium ealorilolerans. 
hhh Milk slowly alkalinizcd; casein slowly separated. 

‘ 39 Clostridium Monoidts. 

ee. Gelatin, or glucose gelatin, liquefied. Also see cce. 

f. Glucose not fermented. 
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g. Coagulated albumin slowly liquefied. 

h. MilkmayshowBofUab-coagulation. Clot not definilelr 
digested. 

40. Clostridium tetani. 

hh. iMilk shows slow, soft lab-coagulation. Clot slofflj 
digested. 

41. Clostridium lenlopulresccns. 
ft. Glucose weakly fermented. 

g. Coagulated albumin slowly liquefied, 
h. Milk variably coagulated. Clot, if fonned, vanablj 
digested. 

42. Clostridium filamenlosum. 
cee. Gelatin records at variance. 

f. Glucose fermented, 

g. Coagulated albumin not liquefied, 

h. Milk not coagulated; unchanged. 

43. Clostridium tetanomorphum. 

dd. Koa-motjle. 

c. Gelatin, or glucose gelatin, not liquefied, 
f. Glucose fermented, 
g. Coagulated albumin not recorded. 

44. Clostridium olcaligenes. 
ee. Gelatin, or glucose gelatin, liquefied. 

f. Glucose fermented. 

g. Coagulated albumin not liquefied. 

45. Clostridium anguhsum. 
gg. Coagulated albumin liquefied, 

46. Clostridium putrefaciens, 

2. Chacacteristically produce pigments of varied colors. 

a. Spores central, exccntric, to subtcrminal. 

b. Spores oval. 

c. Rods distinctly swollen at sporulation. 

d. Motile. 

e. Gelatin, or glucose gelatin, not liquefied. 

f Black pigment formed around colonics in deep agar. 

47. Clostridium nigrificans. 

ff, Violet pigment formed in potato mash. 

g. Indole is formed. 

48. Clostridium bel/antii. 
gg. Indole is not formed- 

48a. Ctoslrxdium maggiorai. 
iff. Green pigment formed on potato slant, 
g. Indole is formed 

48b. Clostridium derossii. 

48c, Clostridium 
48d. Clostridium paglianii. 
eg. Indole is not formed. 

48c. Clostridium lushgii. 

48f. Clostridium sciavoi. 
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ffff. Red pigment formed in potato tnasb. 
g. Indole not recorded. 

49. C/o$(rtdtuin venlurelli. 
ce. Gelatin, or glucose gelatin, liquefied. 

f. Red to orange-red pigment formed, especially in starchy 
media. 

g Indole is not formed. 

h. Stormy fermentatiooof milk. Clot sloTvly softened. 

50. Clostridium roseum. 

hh. Slow, spongy coagulationof milk. Clot Blo^^ly digested. 

51 Clostridium chromogenes. 

ff . Yellow-orange pigment formed in various media. 
g. Indole is not formed 

b. Milk actively coagulated, not stormily. Clot is not 
digested 

52 Clostridium felsineutn 

aa Spores terminal, 
b. Spores oval. 

c. Rods distinctly snotlen at eporulation. 
d Non-motile 

e Gelatin, or glucose getamm, no liquefied 
f. Deep red pigment formed on potato slants 

53 Clostridium carbonet. 

B Typical fermenters of cellulose. 

1. Do not characteristically produce distinctive pigments 
a. Spores terminal, 
b Spores distinctly oval to ellipsoid 
c. Rods distinctly snollen at eporulation 
d Motile 

e. Oclatia, or gluccse gelatin, liquefied. Ferments a variety of 
carbohydrates, other than cellulose, after prolonged cul- 
tivation 

54 Clostridium spumarum. 

ec. Gelatin, or glucose gelatin, not recorded Carbohydrates, 
other than cellulose, not fermented 

55 Clostridium trernert. 
bb. Spores spherical, or nearly so. 

c. Rods distinctly sn-ollen.at sporulation 

d. Non-motilc. 

56 Cfosrndium cellulosolt en< 

2 Characteristic pigments produced in certain media 

a Spores terminal. 

b. Spores distinctly oval to ellipsoid. Rods distinctly swollen at 
sporulation. 

57 Clostridium efissoften*. 

bb Spores spherical, or nearly so. Rods distinctly snxillen at aporula- 
tion. 


58. Clostridium omtliansKit. 
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II. Mlcroaeropbilic. Grow cuatomarily as anaerobes, but are able to produce scan 
sometimes atypical, growth on aerobic agar slants, 

A. Not typically fermenters of cellulose. 

1. Do not characteristically produce distinctive pigments, 

. a. Spores central, eccentric, to sublermlnal. Spores oval. Rods dh 
tinctly 6ux>llcn at eponilation. 

59. Ctoitridiun cornis, 
cc. Gelatin, or glucose gelatin, liqueficcl. 
f. Carbohydratcsnotfcrmentcd. 

' CO. Closlridium hitlohjticum. 

na. Spores terminal. Spores distinctly oval to ellipsoid. Rods distinct!; 
swollen at sporulation. 

61. Closlridium lerlium. 


1. Clostridium butyrlcumPrazmowski. 
(Untcrsuch. ft. d. Kntwickelungagesch* 
ischtc ti. Fermentwirk. einiger Bactcricn- 
Artcn, Inaug. Dlss., Leipzig, I8S0, 23; 
Bacillus bulyricus FlQgge, Die Mikroorg., 
2 Aufl., 18S0, 290.) From M. L., ocidum 
bulyncum^ butyric acid. 

Described from the original incom* 
plote records of Prazmoa*ski, as amplified 
by the studies of Adamson, Jour. Path, 
and Bact., 1919, 371, and of Hall, 
Jour. Inf. Dis., SO, 1922,407. 

Rods *.0.7 by 5.0 to 7 0 microos, straight 
or slightly curved, with rounded ends, 
occurring singly, in pairs, in short chains 
and occasional long filaments. Motile. 
Spores oval, cxcentric to subterminal, 
8^^ citing rods to clostridial forms. Gram- 
positive, becoming Gram-negative. 

Granulose positive in clostridial stage 
(blue color «Uh iodine). 

Gelatin and glucose gelatin; Not 
liquefied. 

Plain agar slant (anaerobic) : Little or 
no growth. 

Glucose agar surface colonies (anaero- 
bic): Circular or slightly irr^ular, 
slightly raised, moist, creamy-«hite. 

Deep glucose agar colonies : Biconvex, 
dense, yellowish-white, entire. Agar 
fragmented early by abundant gas. 

Blood agar not hemolyzed. 

Plain broth ■ Little or no growth. 

Glucose broth. Abundant, diffuse tur- 
bidity; much gas. 

Litmus milk: Acid and early coagma- 
tion. Litmus is reduced. Stormy fer- 


mentation; clot fragmented but not 
digested. 

indole not formed. 

Nitrites not produced from nitrates. 

Fixes almospheric nitrogen. 

Acid and gas from xylose, glucose, lac- 
tose, sucrose, starch, sallcin, esculia and 
mannitol. Amygdalio, pectin, cellulose, 
glycerol and Ca-lactate not fermented. 

Fermentation products include butyl, 
ethyl end iso-propyl alcohols, acetone, 
organic acids, Ht and CO). 

Coagulated albumin not liquefied. 

Blood serum not liquefied. 

Brain medium not blackened or di- 
gested. ^ . , 

Non-pathogenic for guinea pig a®® 
rabbit. 

Grows well from 30®C to 37®C. 


Anaerobic. 

Source-.Origmally isolated from cheese. 
Commonly encountered in natural/ 
soured milk, in naturally fermented 
starchy plant substances and in 

Habitat; Probably rather widely d'S' 


■sed in soils rich in humus. 

^<rrB: Many butyric acid-produemg 
lerobes are recorded in the literatur . 
B questionable purity and the mcom- 
te descriptions, particularly o 
er .peoies, make it dilB.uil to *«'■ 
,e the degree of relatioMh.p of 
eies to CloBiridium bolsrtom Fr«- 
R-ski The following list cites t 
standing historic or recently c- 
,bed species. 
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Ferment butyrique, Pasteur, Compt. 
rend. Acnd. Sci., Paris, 6i, 1861, ^15 
(Vibrion butyrique, Pasteur, t6»d , 1261); 
i?aciZ/u3 amylohatUT van Tieghem, Bull, 
de la Soc. Botan. de France, H, 1877, 123 
(Metallacter amylobaeter Trcvisan, Reale 
1st Lombardo d. Sci. c Lett ,RendicoDti, 
1879, 147; Clostridium amylobaeter IIol- 
land. Jour. Bact., B, 1920, 217), Bac- 
terium navieula Reinkc and Berthold, 
Untersuch. a d. Bot. Lab. d. Univ. 
Gottingen, /, 1879,21 (Amytobactername- 
via Webmer, Cent. f. Bakt., II Abt , 4i 
1898, 696; RactHus navtcula Chester, 
Ann. Rept. Del. Col. Agr Exp. Sta , 
JO, 1693, 128; Clostridium navieulum 
Prdvot, Ann. Inst. Past., tf/, 1938, $0); 
Baetllus bulylieus Fit*, Ber. d Deuts 
Chem Cesellacb , 75, 18S2, SG7 (Roc- 
terium Jili Buchner, Ztschr. f. Physiol. 
Chem, 0, 1885, 334); Butylbacillus, 
Buchner, <8td., 391, Closlndium butyr- 
icum (Bacillus amylobaeier) I, II, III, 
Gruber, Cent. f. Bakt., I, 1887, 370-371; 
Raeillushulj/hcwsMiguIa, Syst d. Bakt , 
f, 1900, 693 (Clostridium butyrtcum I, 
Gruber, Cent f. Bakt , /, 1887. 370). 
Bacillus gruberi Migula, loc at-, 599 
(Clostridium butyneum II, Gruber, loc 
cit., 371) ; Bacillus subanaerobius Migula, 
loe. etl., COO (Clostridium butyneum III, 
Gruber, foe. cjt , 371); Bacillc amyl- 
ozyme, also bacille amyjocyme, Perdrix, 
Ann Inst. Past., B, 1891, 290 (Bacillus 
amylozyma hligula, Syst. d. Bakt , £, 
1900, 626; Bacillus amylozymieus Peter- 
son, Scott and Thompson, Biochem 
Ztschr , £19, 1930, 1; Clostridium amyl- 
ozyme Prdvot, Ann. Inst. Past , 61, 
1938, 79, Clostridium var amylozyme 
Pr6vot, Man d. Class , etc , 1910, 109), 
Bacillus orlholulyltcus Grimbert, Ann. 
Inst Past , 7, 1893, 353, Granulobaeter 
bulylicum Bcijcrinck, Vcrhandl d K 
Akacl. V Wetensch., Amsterdam, Twee- 
die Sectie, Decl I, 1693, 3 (Clostridium 
bulylicum Donker, Thesis, DcHt, 1920, 
149; Amylobaeter bulylicum van Beynum 
and Petfe, Cent f Bakt , II Abt , 99, 


T935, 200, this species is probably identi- 
cal with Clostridium butyricum I Gruber, 
Cent. f. Bakt., I Abt., 1, 1887, 370); 
Granulobacler saeckarobulyricum Bei- 
jerinck, loc. cit,, 3, also in Arch. K^er- 
land. d Sci. Exactes et Nat., £9, 1890, 1 
(commonly identified with Bacillus bu- 
tylicus Fits, Ber d Deuts. Chem. 
Gesellsch., IB, 1882, £67; Bacillus 
humosus Migula, Syst d Bakt , S, 1900, 
600; Clostridium saecharobulyricum Don- 
ker. Thesis, Delft, 1926, 147; Amylo- 
bacter saecharobutyrieus van Beynum 
and Pette, Cent. f. Bakt., II Abt., 95, 
1935, 200); Bacillus saecharohulyricus 
von Klccki, Cent. f. Bakt , II Abt , S, 
1890, 169, Baclridium butyneum Cbudia- 
kon, Zur Lehre von der Anacrobiose 
(Russ.), Tell 1, 1896, (?), cited by Roth- 
ert, Cent f. Bakt , 11 Abt., 4, 1898, 390; 
GranulrMciUus saceharohutyrieus mobilis 
non-fi^r/ae>rn< Sebattenfrob and Grass* 
berger. Cent f Bakt , II Abt., B, 1899, 
702 (benegliche Buttcrsaurobacillus, 
Grassberger and Schattenfroh, Arch. t. 
Hyg , H, 1002, 219, Rcctffus saceharo- 
butyneus n>o6ifii llopffc, Ztschr. In- 
fekrnkh d Ilaust., /4, 1013,39C;Raciffus 
ainyf(?6<icfer Gratz and Vas, Cent, 

f Bakt , n Abt , 41, 1914, 609); Pice- 
tridium peeiinoiorum St6rmcr, Mittcil. 
d. Deuts. Landnirts. Gesellsch., 18, 
1903, 195 (Microbe du rouissage, Wino- 
gradsky, Compt rend Acad. Sci., Paris, 
itJ, 1895, 744, (7ronMfo6actcr pectino- 
corum Beijermek and van Dcldon, Arch. 
Norland d Sci Exactes ct Nat., Ser. 
II, 9, 1904, 423; Clostridium peeiinoiorum 
Donkcr, Thesis, Delft, 1920, 145); Bacil- 
lus Aofobutyricns Perdrix, Compt rend. 
Soc Biol , Pans, 67, 1901, 481; Bacillus 
amylobaeier Bredcmann, Cent. f. Bakt , 
II Abt , £5, 1909, SSo (Clostridium amylo- 
baeter Pr6vot, Ann Inst. Past., 6/, 1933, 
70) , Amylobaeier nonliquefaeiens Rusch- 
mann and Bavendamm, Cent. f. Bakt., 
II Abt , €4, 1925, 359; Clostridium inter- 
medium Donkcr, Thesis, Delll, 1920, 
147 Strain No. 3, Donkcr, ibid., 39); 
Clostridium butyneum io<hphilum 
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Svartz, Jour. Inf. Dis., 47, 3030, 138 
{Closlridium iodophilum Prdvot, Ann. 
Inst. Past., 61, 3938, 80); Granulohaeter 
saccharobutj/ncus immobile nonliquefa- 
dens McCoy, Fred, Peterson and 
Hastin&s, Jour. Inf. Dis., 4$, 1930, 121; 
Badllus amylobacierS and IF, Wertheim, 
U S. Letters Pat., 1,917,670, 1933; 
Closlridium tyrobulyricum van Beyjium 
and Pette, Cent. f. Bakt., 11 Abt., 9S, 
1935, 20S; Closlridium polyfermenlicum, 
Closlridium saccharopeium, Closlridium 
saccharopkiltcum and Closlridium sac~ 
choroposlulolum Partansky and Henry, 
Jour Bact., SO, 1035 , 66-t. 

la. Closlridium beijerinchii Donker. 
(Donker, Thesis, Delft, 1926, M5.) 
Named for M. W. Bcijerinck, the Dutch 
bacteriologist. 

Has the general characters of Clos- 
Iridium lulyncum 

Distinctive character: Non-fermenta* 
lion of starch. 

Acid and gas from glucose, lactose, 
sucrose, inulin, galactose, fructose and 
mannitol Glycerol and starch not fer- 
mented. 

Source From soil and fermenting plant 
tissues. 

Habitat- Apparently uidely distrib- 
uted in agncultural sods 

lb, Clostridium pasteurianum Wino- 
gradsky. (IVinogradsky, Arch Sci Biol. 
(Russ ), 3, 1895, 330, Clostridium pas- 
lorianum Winogradsky, Cent / Bakt., 
n Abt., 9, 1902, 43, Bacillus pasieurianus 
Lehmann and Neumann, Bakt. Diag , 
IthAufl ,^,1907,82; Bacillus paslonanus 
Lehmann and hTcumann, ibid., 402, not 
Bacillus paslonanus Macd, Traitd Prat. 

1 Bact , 4th ed , 1901, 957, Bacillus 
vtnogradskyi Weinberg ct al , Les Mi- 
itobes Anadr., 1937, 045 ) Named for 
louis Pasteur, the French scientist. 

Probably related species . Bodily, Vniv. 
Jolorado Studies, 9ff, 193S, 30, records 5 
\e\v species isolated from 10 strains re- 
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eelved labeled C. pasteurianuin. These 
have been designated as Bacillus dulciio- 
fermentans, Bacillus rhamnolicus. Bacil- 
lus inulofuffus. Bacillus nonpeniosus and 
Bacillus azoticus. 

Has the general characters of Clot- 
tridinm bulyricutn. 

Distinctive characters; Prolonged re- 
tention 0/ the spore within a peculiar 
brush'like 8pore.cap8ule, and the non- 
fermentation of starch. Assimilates free 
atmospheric nitrogen. 

Distinguished from Closlridium bei- 
jerittckii by the non-fermentation of 
lactose and mannitol, and from Clot- 
Iridium bulyrieuni by the non-fermenta- 
tion of starch. 

Acid and gas from glucose, sucrose, 
inuVin, galactose, fructose and de^tno. 
Glycerol, starch, lactose and mannitol 
not fermented. 

Source: Originally isolated from soil. 
Habitat*. Not determined, but appar- 
ently of restricted and local disfrlbufion 
in soil. 

Ic. Cfosfndium multifermentans Ber- 
gey ct al. (Bacillus muUifermeitless 
tenalbus Stoddard, Lancet, 1, 1912, 12; 
MuUiJertnenlans tenalbus Heller, Jour. 
Bact., r, 1922, 6; Beigcy ct al., Manual, 
1st cd., 1923, 324.) From Latin, muUus, 
many, and fermtnlans, fermenting. 

lias the general characters of Cfo*' 
(ridtum bulgricum, and is probably only 
a variety. 

Distinctive character Blood 8gs>' 
colonies ahow a zone of hemolysis in 24 
hours 

Nitrites are produced from nitrates 
Distinguished from Cfostridiuwi 6“- 
iyrteum by the above characters and bj 
the fermentation of glycerol and non- 
fermentation of mannitol 

Distinguished from Closlridium ort 
jerinekii by the fermentation of starch 
and of glycerol. 

Distinguished from Closlridium pss- 
teurtanmn by fermentation of starch am 
of lactose. 
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Acid and gas Irom glucose, fructose, 
galactose, maltose, lactose, sucrose, rafii- 
nose, starch, salicin, inulin and glycerol 
Mannitol and dulcitol not fermented 
Source : Originally isolated from human 
gaseous gangrene. 

Habitat : Found in soil and milk 
Widely distributed in nature 

2. Clostridium fallax (Weinberg and 
Seguin) Bergey ct al. (Bacille A, 
Weinberg and Seguin, Compt. rend Soc. 
Biol., Paris, 78, 1915,277; Bacillus fallax 
Weinberg and Seguin, ibid , 68C; not 
Bacillus fallax Ornstein, Ztschr. f 
Ilyg , 91, 1920, 159, Valiorillus fallax 
Heller, Jour. Bact., 7, 1922, 6, Bergey 
et al,, Manual, let ed,, 1923, 323 ) From 
Latin, /ollax, deceptive. 

Rods • 0 6 by 1 2 to 5 0 microns, occur* 
ring singly or rarely in pairs. Motile 
with peritrlchous fiagella Encapsulated 
in body fluids. Spores rarely observed, 
oval, excentnc to subterminal, snelliDg 
rods. OraRi'positive 
Gelatin not Iniuefied 
Glucose agar surface colonies (anaero- 
bic)? Circular, flat, with transparent, 
crenated margin 

Glucose agar deep colonies Lenticular, 
bean-shaped, irregular, smooth. 

Agar slant (anaerobre). Grayish film 
Broth’ Poor growth; slight diffuse 
turbidity. 

Glucose broth Abundant turbidity 
and gas Clearing by sedimentation 
Indole not formed (Duffett, Jour 
Bact., 29, 1935, 676) 

Litmus milk: Acid, slowly coagulated 
Litmus reduced Clot channeled by gas, 
but not digested 

Acid and gas from glucose, galactose, 
fructose, maltose, lactose, sucrose, inu- 
lin, sahein and starch Glycerol and 
mannitol not fermented Records vary 
in regard to action on lactose, inuhn and 
salicin 

Coagulated albumin not liquefieil 
Blood scrum not liquefied 
Brain medium not blackened or di- 
gested. 


Meat medium reddened; not blackened 
or digested. 

Pathi^enicity for guinea pig variable, 
and commonly lost in cultivation Forms 
aweaketotoTin 

Optimum temperature not recorded; 
grons well at 37*C. 

Anaerobic. 

Source: From war wounds, appendici- 
tis, and once from black-leg of sheep 
Habitat: Not determined, other than 
these sources 

3. Clostridium fissum (Debono) Ber- 
gey ctal- (Bflcilfus^ssujDebono, Cent, 
f. BaU., 1 Abt , Orig., 6S, 1912, 732-, 
Bergey et al , Manual, Ist ed , 1923, 332 ) 
From Latm, /tgsum, separated 
Rods Variable in siro, rounded or 
square ends, occurring singly, m pairs 
and ID chains and fUaments. Motile 
Spores small, oval, subtcrminal, slightly 
spelling rods. Gram-positive. 

Gelatin' Not liquefied 
Deep gelatin colonies at Z2*C: Small, 
brownish, globular, opaque and entire 
Deep glucose agar colonies: Small, 
white, globular Gas is formed No 
pigment formed. 

Broth Uniformly turbid 

Milk: Acid, coagulated after 3 days 

Indole not formed. 

Acid and gas from glucose Acid only 
in lactose and sucrose 
Coagulated albumin not liquefied. 
Grows at 22°C and 37“C 
Anaerobic. 

Distinctive character All cultures 
smell strongly of butyric acid 
Source From human feces 
Habitat Not determined, other than 
this source 

4 Clostridium difficile (Hall and 
O’Toole) Pr^vot (Bacillus difietlis 
Hall and OTnolo, .\racr Jour Dia. 
Child ,4^, 1935, SOQ, ClotlridtumJiJJicilts 
Prdvot, Ann Inst. Past €1, 193S, ) 

From Latin, diflctlts, difliiult. 

Rods :Hea\'y-bodicd. Actively motile 
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Spores elongate, subterminal slightly 
swclliriB rods. Gram-positive. 

Gelatin : JCot i/quefied. 

Blood agar sur/acc colonics (anacmbic) : 
Irregular, flat and non-hcmolytlc. 

Deep agar colonics: W/nutc, flat, 
opaque disks, becoming lobafe. 

Milkr Poor growth. Gas formed in 
traces, but milk unchanged. 

Acid and gas from glucose, fructose, 
mannitol, salicin and xylose. Traces of 
gas, but no acid, from galactose, maltose, 
sucrose, lactose, rafilnosc, inulin and 
glycerol. 

Coagulated albumin not liquefied. 

Blood serum not liquefied. 

Bnain medium with iron is moderately 
blackened. Digestion not recorded. 

Pathogenic for guinea pig and rabbit. 
Subcutaneous inoculation induces marked 
edema. Death may occur in from I to 9 
days. 

Toxicity Glucose broth culture fil* 
trates kill guinea pig and rabbit in 21 to 
20 hours. 

Gfosvs Tsell at 3T*C. 

Anaerobic. 

Source : From fecosof new-born infants- 
Habitat' Not determined, other than 
this source. 

5 Clostridium vlscUacleos Sherman 
and Erb. (U/ S. Pat., 2,017,572, 1935.) 
From Latin, viscus, birdlime, glue; /a- 
ctens, making. 

Rods: Vegetative cells 3 to 10 microns 
long; average about 0 microns Motile. 
Spores ova), 1 by 3 microns, central to 
subterminal, sometimes si'clling rods to 
club-like and spindle-shaped ceils. 
Gram-negative. 

Granulose reaction positive. 

Gelatin : Not liquefied. 

Plain agar slant (anaerobic); No 
growth. 


Plain agar stab: Ko growth. 

Liquid media; Tendency toward floe- 
eulent growth. 

Mi'/k; Acidified but not coagulated. 
Casein not digested. 

Oam mash.'Not fermentedor digested. 
Indole not formed. 

Nitrites produced from nitrates. 
Ammonia produced Irom peptone. 
Acid, gas and alcohols produced from 
glucose and maltose. 

Acid and gas from sucrose, lactose, 
dextrin, starch, glycerol, mannitol and 
eaticin. 

Calcium lactate. ‘Not fermented. 
Fermentation products include butyl 
alcohol (CC parts), Iso-propy) alcohol (31 
parts), and small amounts of acetone (3 
parts). 

Limiting reaction forgrowth; About pH 
4.0 to about pH 8.0, 

Optimum temperature S2’C to 36*C- 
Grows from 15*C to 42 5*C. 

Anaerobic. 

Distinctive character; In fermentable 
sugar brotlis it produces a copious fioc- 
culum. 

Source ; From soil and from grains and 
other plant materials in contact with soil. 

Ifabftst; Apparently widely dispersed 
in agricultural soils. 

C. Clostridium sepHcum(Mac6)rord.* 
(Vibrion Bcptique, Pasteur and Joubert, 
Compt. rend. Acad Sci., Paris, SS, 1877, 
113, and Bull. Arad Med., 2* Ser., 6, 
1877, 794; Vtbrto pasleunV Trevisan, 
Hcale 1st. Lombardo d. Sci. e- f-ett., 
Rendiconti, Ser. 2, tS, 1879, 147; Bacillus 
septicus Macd, Traitd Prat. d. Bact., Jst 
ed 18S8, 455; not Bacillus sepheus 
Miguta, Syst. d. Bafct., F, 1900, 645 
named aerobic bacillus. Babes, Sept. 
Pioc. d. Kmdwaltcrs, Leipzig, 1SS9. 32; 
Bacillus septicus ulceris gangraenosi 


* Note. In an editorial, Jour. Amer. Vet. Med. 

7loslndiuni septicum is ascribed to Winslow ct al., Jour. Cac ' » “ ’ .."cgtablisb 

■fills tocofifirm thcreicTcace Casuslmentionisnotrcgardedas 
inority. Hence, Ford is regarded as the author of this binoima 
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Sternberg, Man. Bact., 1S03, 472); not 
Bacillus sepltcus Klein, Micro-organisms 
and Disease, 1884, 78; Corntlia pasteurt 
Trcvisan, I gcneri c le specie dellc Bat- 
teriacee, 188!), 22; BociUus septieus gan- 
grenac Arloing, Leeons sur la tubcrculose 
et certaines seplic^niies, Paris, 1892, 451, 
Vibriogene septique, Rosenthal, Compt 
.rend Soc. Biol., Paris, 64, 1908. 308; 
PtbrioacpHgue LcBlaye and Guggenheim, 
Man. Prat. d. Diag. Bact., 1914, 4^, 
RivoUtllus vibnon Heller, Jour Bad , 7, 

1022, 6; Bacillus parasarkophystmatos 
Miessncr, Cent. f. Bakt , I Abt , Ong 
(Bhft.), 1022, 120, and Dcuta Tieraritl 
Wchnaehr , 30, 1022, 416 (Bacillus paro- 
sarcopAysemotos Zeiaslcr, Cent f Bakt , 

1 Abt., Grig., 83 (Bhft). 1022, 119). 
Vibrio seplCcut Uottgardt, Dcuta Tier- 
aT*tl Wchnschr., 34, 1020 , 553, Ford, 
Texlbookof Bact., 1027,720, Closlridium 
eepliciis Scott, Cornell Vet . I8, 1028,259, 
Closlridtum sepfigue Topley and Wilson, 
Pnne of Bact. and Immunol , l«t cd . S. 

1023, 1161.) Prom Greek, seplicus, pu- 
trefactive, eeptie. 

Probable synonym: Bacillus of Ghon 
and Sachs, Cent. f. Bakt , I Abt , Ong , 
34, 1903, 283. 

Identical or closely related species 
Clostridium balaenat Prdvot, Ann Inst 
Past , Bl, 1938, 81 (Walfischscptikamm 
Bacillus, Nielsen, Cent. f. Bakt , 7, 1890, 
269 , BaciUe de laeeptiedmic dc la baleinc, 
Christiansen, Compt. rend Soc. B»ol , 
Paris, as, 1920, 324; WalfischbaiiUua, 
Christiansen, Cent, f Bakt , 1 AM , 
Orig , 84, 1920, 127); Bacillus jaslroirtv- 
cosis ovjs Kitt, Bakt. u Path Mikros , 

2 Aufl., 1893, 239 (Bradeotbaciilus, Niel- 
sen, Monats. Prakt Tierhlk ,8,1897,59), 
Bacillus fumc/aciens IVilson, Lancet, 
136, 1913, 657 (Clostridium tumc/aciens 
Prdvot, Ann. Inst. Past , ffl, I03S, 81); 
not Bacillus tumr/ociens Israilsky, Cent 
f. Bakt., II Abt., 67, 1920, 230; Bocillus 
scu Clostridium sarcophysematos bocis 
Kilt, Bakterienkunde u Path. Mikros ,2 
Aufl., 1893,232 (Bacillus sarcopfi j/semaloa 
Kilt, ibid., Index, X; not Bacillus sar- 
copbysemolos Zcisslcr, Cent. f. Bakt., I 


AU., Orig , 89 (Bhft.), 1922, 119.) (See 
Clnlridium Jeseri.) 

Confused in the older literature with 
Koch’s bacillus of malignant edema, Mitt, 
a d kais. Gesundhts., 1, l&Sl, 54 (Ba- 
cillus oedemalxs tnaltyni Zopf, Die Spalt- 
pilie, 3 Aufl , 1885, 88; Clostriiltum cede- 
malts malignis Fischer, Jahrb f. Wissen- 
Bot ,t7, 1895, (1467), Bacillus oedemalis 
Schroder, in Cohn’s Kryptogamen-Flora 
V. Schlesien, 3, 1, 1886, 163, Clostridium 
edematia Holland, Jour. Bact., S, 1020, 
218, Closlndium ocdemalts-maltpni Bcr- 
gey et al.. Manual, 1st ed , 1923, 325). 

It IS commonly believed at present that 
Koch’s bacillus of malignant edema was a 
culture of Clostridium sepltcum contatm- 
nated with Closlndmm sporogenes or 
some closely related organUtn. 

Described from Weinberg and Seguin, 
La Gang. Gat , Paris, 1918, 79, and from 
Hall. Jour Inf Dis , 89, 1022, 486. 

Rods 0 C to 0 8 by 3 0 to 8 0 mierons, 
rounded ends, occurring singly, in pairs 
and in short chains m cultures, long 
chains and filaments commonly predomi- 
nate in body exudates. Motile, with 
peritrtcbous fiagclia. Spores ova!, ex- 
centric to subterminal, swelling rods. 
Gram-positive 

Gelatin - Liquefied, with gas bubbles. 

Agar surface colonies (anaerobic); 
Smnll, transparent, of variable shape. 

Bloodngar surface colonics (anaerobic); 
Delicate, flat, leaf-likc, irregular 11c- 
molytic 

Deep agar colonics' Variable, usually 
finely filamentous, cottony, spherical. 

Broth Slight, diffuse turbidity, with 
clearing. 

Litmus milk- Litmus reduced, slow 
coagulation and moderate gas Ciot not 
digested. 

Indole not formed. 

Nitrites produced from nitrates. 

Acid and gas from glucose, fruclose, 
galactose, mallose, lactose and salicin. 
Sucrose, inulin, mannitol and glycjrd 
not fermented (IlalLIec cit ,4S9). 

Coagulated albumin not liquefied. 

Blood scrum not liquefied. 
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Brain medium not blaclvcned or di- 
gested. 

Meat medium reddened; not blackened 
or digested. 

PathoBOnic for guinea pig, rabbit, 
mouse and pigeon. Forms an exotoxin 
/or o’hich an antito-xin is prepared. 

Optimum temperature about 37‘’C, 

Anaerobic. 

Source: Originan 3 ’ isolated from ani- 
mals inoculated uilli soil ; later from ma- 
lignant edema of animals, and from 
human mar n ounds and from appendicitis. 

Habitat: Animal intestine, and in 
manured soils. 

7. Clostridium feserl Trcvjsan, (Be- 
wcgliclicn Bakterien, Feser, Ztschr. f. 
Prakt. Vct.-Wissonsch., 4, 187(i, 19j Trc- 
visan, Atti Accad. FU.-Mcd.-Stat. di 
Itlilano, 5, 1S55, liC; Baclertim chauvoei 
Arloing, Cornovin and Thomas, Lc char- 
bon symptomatiquo du boeuf, Paris, 2nd 
cd., ISSr, S2; Bacillus ekauved Do Toni 
and Trevlsan, in Saccardo, Sylloge Fun- 
gorum, 5, 1889, lOW; Bacillus ckauvaei 
Trevjs.in, I generi o Jo specie dcUo Bat- 
terioeeo, 1889, 22; Bacillus fesert Kitt, 
Bactorienkunde, etc., 2 Aufl., 1893, 233; 
Bacillus ontArocis sj/mplomalici Kruse, 
in Fluggo, Die Milcroorg , 3 Aufl., S, IS96, 
245; Bacillus carbarns flf/gula, in Fngler 
and Prontl, Die natUr. Pllanzcnfam., /, 
la, 1895, 20, BuUjribacillus ckautoei 
OrJa*Jenscn, Cent f Bakt., II Abl., Si, 
1909 , 342; Bacillus gungraenae etnphy- 
sewatQsae Hutyraand Marck, Spez. Path, 
u Thcr. d. Haust., 3 Aufl , J, 1910, 39; 
Bacillus chauvei Holland, Jour. Bact.» 6, 
1920, 217; Closlndium chauvei Holland, 
thid., 217, Bacillus anlhrads-sympXO’ 
matici Holland, tbid., 217; Clostridium 
anthracis-st/mptomalict Holland, ibrd , 
217, Bacillus sarkophysemalos Miessner, 
Cent f Bakt., I Abt., Grig., 89 (Bhft ), 
1922, 123 (Bacillus sarcophysemaios Zeiss- 
ler, ibid , 119, not Bacillus sarcophysema- 
las Kitt, Bakterienkunde, etc., 2 Aufl., 
1893, Index, X); Bacillus sympiomaticus 
Matousebek, Cent, f Bakt , II Abt., 88, 
1023, 472; Closlndium chauvoei ScoU, 
Jour! Inf. Dis., S8, 1926, 262, Clostridium 


chaueaei Scott, Cornell Vet., 18, 1928, 
259.) Mamed for Feser, an early Gcrmaa 
bacteriologist. 

Possible synonyms: Bactcrio ocello 
cuneato, Bivolta, Ghrn. di Anat., Fisiol. 
e Patol. d. Animalj, Piso, I 4 , 1SS2, 33, 
Bacillum cuneatum, Bivolta, ibid, 67, 
Bacillum occllo-cunratum, Bivolta, Hid, 
67; Baclerium cuneatum BiTOlta, ibid, 
77; Baclerium oeello cuneatum EiTOlta, 
ibid., 78; Bacillus sarcophysemalosiTtp- 
pier. Cent, f. Bakt , I Abt.,f9, 1001,351. 

Bods : 1.0 by 3.0 to S 0 microns, occur- 
ring singly, in pairs and in short chains. 
Usually show a dark chromatic poiat near 
each end. Motile with peritrrelwus 
flagella Spores oval, exceatric to sub- 
Icwninal, swelling rods. Gram-positive. 
Gelatin: Liquefied. Gas bubWes 
Agar surface colonies (snaerobic): 
Small, grayish, semi-opaque, filamentous. 

Agar .slant (anaerobic); Grayisbi 
spreading growth. 

Broth: Turbid, slightly pepfolyfic. 
Litmus milk: Acid; slowly coagulated. 
Gas may be formed. Clot not digested 
Indole not formed (early BiudiesTecarh 
only a trace). 

Acid and gas from glucose, fructose, 
galactose, maltose, lactose and sucrose 
Inulin, salicin, mannitol, glycerol and 
dextrin not femiented (Hall, Joar. Ink 
Dis., SO, 1922, 4S6). 

Coagulated albumin not liquefied. 

Blood serum not liquefied. 

Brain medium not blackened or 


digested. 

F f^ -mpat medium; Small gas bubbles 
in 8 hours. Meat becomes pinkish and 
the liquid slightly turbid. A’o blacken- 
ing or digestion. 

Pathogenic for guinea pig, mouse and 
rabbit. Forms an evototin. 

Optimum temperature 37*C. Can 
grow at 50*C. 

Anaerobic . 

Source; The cause of black leg, bla« 
quartet or symptomatic anthrax in catt’e 


aadotherBnimal5. 

Habitet: Probably soil; 


especially 


where heavily manured. 
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S. Clostrldimn hemolytlcom (Hall) 
Hauduroyetal (CTosfrtcitumAemolyttcus 
601 ns Vaster and Records, Jour. Amer 
Vet Med. Assoc., dd (N.S fl), 1925-26, 
512, 5aci7lus fcemolyticus Hall, Jour Inf 
Dis , 1929, 156; Hauduroy et al , Diet 

d. Bact. Path., 1937, 125.) From Greek, 
Attemo, blood; lyficus, dissolving. 

Related species : Cloaindium ketno- 
tyiicum var. sordelli Hauduroy ct ai , 
ioc. ext., 126 (Bacillus sp (>), SordeUi, 
Prado and Ferrari, Compt rend Soc 
Biol., Paris, 10$, 1931, 142; Unnamed 
anaerobe of Matte, Inst Biol Soc. Nac. 
Agric., Chile, fA, 1921 , (31?) (cited from 
Vawter and Records, loc cil.,1721 

Rods: 1.0 to 1.3 by 3 0 to 3 6 microns, 
with rounded ends, occurring eingly, m 
pairs and in short chains Motile with 
long pwitnehous flagella Spores ©val to 
elongate, eubtemlnal, spelling rods. 
Gram^positive. 

Gelatin: Liquefied. 

Bloodag&T surface colonics (anaerobic) . 
Light, diffuse growth. Blood hemolysed. 

Deep agar colonies : At first lenticular, 
becoming densely n'ooUy masses with 
short peripheral filaments. Little or no 
gas formed. 

Broth plus liver: Luxuriant diffuse 
turbidity, followed by agglutinative 
clearing. Moderate gas formed 

Milk; Acid and slow coagulation. Clot 
not digested. 

Acid and gas from glucose, fructose, 
galactose and glycerol. Lactose, maltose, 
sucrose, lafGnose, arabinose, xylose, 
inulin, salicin, mannitol and dulcitol not 
fermented. Subsequent studies show 
that pure galactose is not fermented 
(Records and Vawter, Nevada Agr, Exp. 
Sta., Bull 173, 1W5, 43 pp.). 

Indole is formed. 

Methyl red and Voges-Proskauer tests 
are negative. 

Nitriles arc not produced from 
nitrates. 

Hydrogen sulfide is produced The 
four characteristics given above arc 
from Records and Vanter (loc. cit., 30) 


Coagulated albumin not liquefied. 
Blood scrum not liquefied. 

Brain medium not blackened or 
digested. 

Meat medium reddened, not black- 
ened. No digestion 
Pathogenic and toxic for guinea pig and 
rabbit. Effect due to an unstable hemo- 
lytic toxin. 

Grows tv ell at 37*C 
Anaerobic 

Source Frombloodandtissuesofcattle 
dyingof icterohcmoglobinuria 
Habitat Not determined. Thus far 
isolatedonly from animals. 

9 Clostridium novyl (Afigula) Bergcy 
«t al. (BactUus oedemalis mahgni No. 
//, Novy, 2tsehr f Hyg., 17, JS91, 212; 
BoctUus ocdcmalis tAermopAilus Kruse, 
in FHjgge,Dic Mikroorg., 3 Aiifl , 2, 1896, 
242, fiaciKus nory t Migula, Syst d. Bakt., 
2, 1900, 872, Bacterium ordematis th«r- 
mopAiltis Chester, Ann Rcpt.Del Col. 
Agr Exp. Sta , 9, 1897, 126, Bacillus lA«r- 
fftophtlus Chester, Man Dctcrm Bact., 
1901, 265, Dacillut oedemaUtM Weinberg 
and Seguin, Compt. rend Soc. Biol , 
Pans, tS, 1915, 607 (Bacille B, Weinberg 
and Segum, tbid , 177), Novxllus maliyni 
Heller, Jour Bact., 7, 1922, 7, Ctoi~ 
Indium oedtmatifnS Bergey ct al , 
Manual, 1st ed , 1923, 326; Bergey ct al., 
idem, Cfosrridium tAermopAilum Pribram, 
Jour. Bact , ti, 1931, 430; Clostridium 
nowpType A, Scott, Turner atul Va« ter, 
proc , 12th Intemat. Vet Congr , S, 
1931, 175 ) Nnmeil for F. G. Novy, the 
Amcncan bacteriologist who first iso- 
lated tins organism 
Related or possibly identical epccios : 
Keuen patfaogcnen anaeroben Bacillus, 
Kerry, Oaterr. Ztschr f. Wiss. Vclcrin- 
&rk, S, 1834, 228; Bacterium ninosum 
LcBIayc and Guggenheim, Man Prat. d. 
Diag Bact , 1914, &14 (Dacillc neigeux, 
Jungaoo, Compt. rend. Soc. Biol., Paris, 
el, 1007, 677, Bacillo nevoso, Jungxno, 1) 
Tommasi, 1907, RSI?); GasSilembazil- 
lus, Aschoff, Dcuts, mod. Webnsebr , JS, 
1916,512; Bacillus tellonensi»Sxcqu6p{e, 
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Coinpt. rend. Soc. Biol., Paris, 80, 1917, 
850 (Bacille de I’ocdfcrae ga7cux malin, 
Sacqudpde, ibid., 78, 1915, 316; Clostri- 
dium bellonensis Prdvot, Ann. Inst. 
Past., 61, 1033, 81) ; Dacillua gigaa Zeiss- 
ler and Rassfcld, Arch. Wiss. u. Prakt. 
Ticrhlk.,d3, 1929,419 (C^ostridtum novi/t 
Type B, Scott ct al., loe. ciL, 175; Clostri- 
dium gigas Pri5vot, Ann. Inst. Past., 6J, 
1933, 82); not Bacillus gigas Trevisan, 
Atti. d. Accad. Fis.-Mcd.-Stat., Milano, 
Set. 4, S, 1SS5, 96; Clostridium nopyi 
Typo C, Scott ct al., loc. cit., 175 (non- 
p.'ilhogcnic bacillus of osteomyelitis of 
buffalo, Krancvcld, Ncdcrl- Ind. lU. 
Diergcnccsk., 4^, 1930 , 564; Clostridium 
bubalorum Pr<5vot, Ann. Inst. Past., Cl, 
1938, 82 ; Bacillus osteomyelitis 5u5aforum 
Prdvot, Mail. d. Class., etc., 1940, 123). 

Rods • 0 8 to 0.9 by 2 5 to 5.0 microns, 
occurring singly and In pairs, not in 
cliaius. Motile with peritriclious flagella. 
Spores large, oval, subtcrminal, swelling 
rods. Gram-positjvc. 

Gelatin Liquefied and blackened. 

Agar surface colonies (anaerobic): 
Small, wliite, with darker center, 
filamentous. 

Agar sl.ant (anaerobic): Grayish, 
spreading growth. 

Deep agar colonies: Compact, opaque, 
liccoming filamentous w itli age. 

Broth. Turbid, luth Bocculent 
sediment. 

Litmus milk: Acid, not coagulated. 
Litmus reduced. 

Acid and gas from glucose, fructose, 
maltose, xylose, starch and glycerol. 
Lactose, sucrose, mannitol, dulcitol, inu- 
lin and salicm not fermented (Hall, Jour. 
Inf Dis ,S0. 1922,401). ^ 


or 

digested. 

Pathogenic for guinea pig, rabbit, 
mouse, rat and pigeon. Forms an exo- 
toxm, toxic on injection but not on 
feeding growth. 

Optimum temperature 35*0 to 38*C 
Anaerobic. 


Source; From s guinea pig inoculated 
with peptonized casein; later from gase- 
ous gangrene. 

Habitat : Probably occurs in manured 
soils. 

10. Clostridium botullnum (Van 
Ermengem) Holland. (Bacillus botu- 
linus Van Ermengera, Cent. /. Bakt , I 
Abt., Iff, 1890, 443, and Ztschr. f. Hyg, 
£6, 1897,48; Holland, Jour. Bact.,5, 1920, 
217; Ermengemillus botulinus Heller, 
Jour. Bact., 7, 1922, 8.) From Latin, 
botulus, sausage; M.L., botulinus, relating 
to sausage. 

Clostridium botulinum comprises a 
number of toxic species, conveniently 
divided by Bengtson, U. S. Public Health 
Serv., Hyg. Lab. Bull. 13C, 1924,33, and 
by Meyer and Gunnison, Jour. Inf. Dis., 
4S, 1929, 90 and IDS, and by Gunnison and 

. 1. .. T_f rv*. It toon *nfn 


ttum) group. Authorities are not yet h: 
agreement on fermentations and on 
variant sub-types, and the present group- 
ings are only tentative, and subject to 
revision. hJeyerand Gunnison citesome 
15 sub-types on the basis of toxicity, 
agglutination and fermentation. 

The original Van Ermengem strain is 
not available, and his description b 
inadequate for classification purposes 
Description follows^ Bengtson (loe.^ ciO 
who used Lister Institute Strain No. 0* 
(Brit. Med. Res. Counc., Spec. Kept- 
Ser No. 12, 1917, 29; ibid., Spec. Kept. 
Ser. No. 39, 1919, 26) as a type culture 

Rods: 0.5 to 0 8 by 3.0 to 8.0 microns, 
with rounded ends, occurring singly, m 
pairs and in short to occasional locg 
chains. Motile w itb peritrlchous fiagcH^ 
Spores oval, central, subterminal, 
terminal at maturation, slightly swel mg 


rods. Gram-positive. 
Gelatin: Liquefied. 

Deep liver agar colonics 


; Fluffy 


dense center. ^ 

Liver agar surface colonies (anaero y ■ 
No perceptible growth. 
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Broth : Scant or no growth. 

Liver broth • Luxuriant turbidity, with 
considerable gas. 

Milk: Slowly increasing acidity No 
coagulation. No gas. 

Acid and gas from glucose, fructose, 
maltose, dextrin, glycerol, adonitol and 
inositol. Galactose, sucrose, lactose, 
rafllnose, inulin, dulcitol, mannitol, 
xylose, arabinose, rhamnose and salicin 
not fermented (Bengtson, foe. cit ,22-25) 
Coagulated albumin not liquefied 
Blood serum not liquefied 
Brain medium not blackened or 
digested. 

Meat medium not blackened or 
digested 

Pathogenic for animals. Forms a 
powerful exotoxin which is neurotoxic 
both on injection and feeding Toxio is 
neutralized by Clo$tnd\um parabotu- 
Irnum Typo B antitoxin. 

Optimum temperature 20" to 30"C 
(Van Ermongem, Ztschr. f. Hyg , S$, 
1897,42);30"C (Van Ermengom, Arch d 
Pharmaeodyn., S, 1897, 213 and 499, 
see Williams and Ilccd, Jour Inf. Dis , 
71, 1012, 227), Starm (Jour Inf Dis , 
58, 1026, 103), growth usually earlier at 
37*C Toxin production probably best 
around 28*C. 

Anaerobic. 

Source: Unknown. Culture received 
through Reddish from Robertson as 
Bacillus 6olul>nus No. &I, Strain A, 
Institute of Infectious Diseases at Berlin. 
Similar strains have been isolated from 
canned foods 

Habitat : Probably occurs in soil. 

10a Cloilridium fcolulinum Type C 
(Toxin producing anaerobe, Bengtson, U. 
S. Pub Health Repts., 57, 1922, 104 and 
2252; Baetllut botulinus Type C, Bengt- 
son, tbtd., 33, and U. S. Pub Health 
Serv , Hyg. Lab. Bull. 130, 1924 , 7, 
Clojlrirfium luciltae Bergey et al , Man- 
ual, Ist cd , 1923, 330.) From Latin, 
bolulus, sausage. 

Probably identical variety • Closlndium 
parabolultnum egm Theiler and Robin- 


son, Rev. G^n de Jled. Vet., 3S, 1927, 199 
(Clostridium bolulijium Type E, Topley 
and Wilson, Principles of Bact and Im- 
munol , 2nd ed , 1936, 6S8; Bacillus 
(Clostridium) bolulinum D, Weinberg and 
Giosbourg, Donndes Recentes sur les 
Microbes Anadr., Paris, 1927, 107, but 
shown to be a Type C by Robinson, Union 
S. Africa, 16th Ann. Rept., Dir. Vet 
Serv. and Animal Indus , 1930, 120; not 
Closirtdtum bolulinum Type D, Meyer 
and Gunnison, vide infra). From a rat 
carcass presumably responsible for botul- 
ism in mules in South Africa 

Related varieties. Bacillus parabolu- 
linus Seddon, Jour Comp Path and 
Therap , 55, 1922, 155 and 275 (Clostri- 
dium parabotulinum Ford, Text-Book of 
Bact , 1927, 743, although this name was 
used earlier in the “group” sense by 
Deogtson, U. S. Pub. Healtb Serv,, Hyg. 
Lab. Bull. 136, 1921. 82). First isolated 
from bones considered the source of 
“bulbar paralysis” of cattle in Australia 

Clostridium parabotuUnus bovU Theiler 
et al , Union S. Africa, Dept. Agnc., Ilth 
and 12th Repts. of the Dir. Vet. Educ. 
and Res , Part II, 1927, 1202 (Clostridium 
bvtufinum Type D, Meyer and Gunnison, 
Proc Soc Expt Biol, and Med., £S, 
1928-29, 88, also Jour. Inf Dis , 45, 1929, 
106; not Clostridium bolulinum Type D, 
W'einbcrg and Ginsbourg, tide supra). 
From “lamziekte” of cattle in South 
Africa. 

Clostridium botulinum Type E, Gunni- 
son, Cummings and Meyer, Proc. Soc. 
Expt. Biol and Med , 55, 1036, 278 An 
organism received by them from the 
Russian Ukraine; source of isolation not 
stated 

Clostridium botufinum Type C may be 
regarded as a variety of Clostridium 
bofulinum, as it has morphologic and 
cultural characters very similar to those 
of the Von Ermongem strain. Only 
divergent or additional characters arc 
recorded here. 

Rods : 0 5 to OB by 3 0 to 6 0 microns, 
commonly slightly curved. 

Agar stab: Slight growth. No gas. 
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Brain medium blackened and digested. 

Meat medium reddened, then black- 
ened and slowly digested. 

Slightly pathogenic for guinea p?g. 

Optimum temperature 30®C to 35‘’C. 

Anaerobic. 

Source: From gaseous gangrene and 
from feces. 

Habitat: Not determined other than 
these sources. Probably occurs in soil. 

J3. Clostridium sporogenes (ftfctchni- 
koff) Bcrgey etal. (Bacillus sporogeTUs 
var. A.Mctchnikoff, Ann. Inst. Past., if, 
1908, {M4; Bcrgey et a!.. Manual, let ed., 
1023, 329j not Clostridium sporogenes 
Holland, Jour. Bact., S, 1920, 220 (Bacil- 
lus enteritidia sporogenes Klein, Gmt. f. 
Bakt., r Abt„ 18, 1895, 737; Bacillus 
sporogenes Migula, Syst. d. Bakt., £, 
1900, 500; Bacillus (enieriiidts) sporo- 
genes and Bacillus enterilidis IHeln, 
Local Govt. Bd., Ann. Kept. Med. Off., 
London, dJ, 1903-^4, 442and443.) From 
Greek, sporus, seed; M.L., spore; genes, 
producing. 

variet/'es, A and B, wore de- 
scribed. Bacillus sporogenes var. A, 
Mewhnikoff, loc. cit., 944 (itetchnikovil- 
lua sporogenes Heller, Jour. Bact., 7, 
1922, 9; Clostridium sporogenes var. A, 
Prdvot, Ann. Inst. Past , 61, 1938,83) is 
regarded as the typical form and is de- 
scribed here. Var. B, see Clostridium 
bifermenlans. 

Synonyms or probably related species: 
Oedembacillen, Koch, Mjtt. a. d- kaiseri. 
Gesundheitsamte, /, 1881, 54; Bacillus 
oedematis maligni Zopf, Die Spaltpilre, 

3 Aufl,, 1885, 88 (not Bacillus oedematis 
maligni Libor/us, Ztschr. f. Hyg., 7, 1856, 
15S; Bacillus oedematis Migula, Syst. d. 
Bakt., f, 1900, 604); Bacillus oedematis 
Chester, Man. Determ. Bact., t90J,!Sf2; 
Clostridium oedematis maligni Bcrgey et 
al.. Manual 1st ed., l923, 325 (see Species 
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Weigmann, Cent. f. Bakt., 11 Abi., f, 
1896, 155; Bacillus weigmanni Chester, 


Man. Dcterm. Bact., 1901, 300; PI«. 
iridium foetidum Weigmann, Mytologie 
dcr Milch, Leipzig, 1911, 70; Baeilhs 
anaerobius/oeitdtis LeBlaye and Guggeo- 
heim, Man. Prat. tl. Diag. Bact., 1911, 
329; Bndosporus foelidus Pr<Svot, Ann. 
Inst. Past., 61, 193S, 75); Bacillus sapro- 
genes earnis Salus, Arch. f. Hyg., St, 
1904, 114 (Bacillus saprogenes Salus, 
ibid,, 115; not Bacillus saprogenes !, //, 
III, Herfeldt, Cent. f. Bakt., II Abt., 1, 
1895, 77; Bacillus earnis saprogenes 
Salus, Arch, /, Hyg., SI, lOOi, 124; 
Plectridiwm saprogenes PrCvot, Ann. 
Inst. Past., 61, 1D3S, 87); Bacillus sporo- 
genes coagulans Debono, Cent. f. Bakt,, 

I Abt., Grig., 63, 1912, 229 (ClastriJium 
coagulans Bergey ct al., Manual, 1st 
ed., 1923, 335); Reading Bacillus, Don- 
aldson and Joyce, Lancet, S, 1917, 418; 
Bacillus pulri/icus verrucosus Zeissler, 
Ztsebr. f. Infkrnkh. u. Hyg. Haust., B, 
1920-21, 13 (Bacillus verrucosus Leh- 
mann and Sflssmann, in Lehmsna sad 
Neumann, Bakt. Diag., 7 Aufl., 8, 19^, 
602). 

Rods: 0-0 to 0.S by 3.0 to 7.0 mierons, 
with rounded ends, occurring singly, in 
pairs, or less frequently in short to long 
chains and filaments. Motile Viith peri* 
Irichous HaBclla. Spores oval, excentrin 
to Bubterminal, swelling rods. Gwci' 
positive. 

Gelatin: Liquefied and blackened. 

Agar surface colonies (anaerobic): 
Small, irregular, transparent, becoming 
opaque, yellowish-white, fimbriate. 

Deep agar colonies : Woolly b.'iHs with 
dense, nodular center. 

Agar slant (anaerobic); Orayisn, 
opaque, spreading. 

Blood agar is hemolyzed. 

Broth :Turbid. Gas is formed. Putnd 


Litmus milk: Softly coagulated. 
aus reduced. Slow pcploniration, Icav- 
ngadark.ambcr-coloredliquid. 

Indole formed (trace). Not formed 
Hall, Jour. Inf. Dis., 80, 1922, 4S2). 
Nitrites not produced from nitrate*- 
Acid and gas from glucose, fructose, 
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alactosc and maltose. Lactose, sucrose, 
ilicin, glycerol, mannitol and inulin not 
ermentcd. (Records vary on many 
ugars.) 

Coagulated albumin liquefied. 

Blood serum liquefied to a dark, putrid 
iquid. 

Brain medium blackened and digested, 
'oulodor 

Meat medium reddened, then black- 
ned and digested vi ith foul odor. Gas ia 
iroduced. Tyrosin crystals not obvious. 

Non-palhogenic to guinea pig and rab- 
)it, other than a slight, temporary local 
umefaction. Filtrate non-toxic on in* 
ection and feeding. 

Oplimum temperature 31*0. Can 
;row at 50*C 

Anaerobic 

Source • From intestinal contents, 
laseous gangrene, and from soil. 

Habitat: Common m soil, especially 
ihore heavily m.anured. 

The following species are conunonly 
'egarded as variants of the typical 
spOTOoenes 

13a. Cieilridium sporogenta var. A. P. 
Uaric Brdvot, Ann Inst. Past., 61 , 1D3S, 
$3 (D.'icille anaerobic, Marie, Compt. 
rend Soc. Biol., Pans, S5, 1925, 21). 

Resembles the typical Clostridium 
tporogenes except in the sharp but not 
outridodorof its cultures. 

Pathogenicity . Large abscesses arc in- 
duced on subcutaneous injection into 
•uinea pigs 

From spontaneous putrefaction of 
macerated pork. 

13b ClosJridiwm sporogenes var, equine 
Pr6vot, Ann Inst. Past., 61, 1D3S, 83 
(Unnamed anaerobe Ko. IV, Choukd- 
vitch, Ann. Inst Past , £5, 1911,259). 

Spnrulation is delayed and restricted. 
Spores arc long and almost rectilmcar. 

Litmus milk is coagulated, then the 
clot is digested after 3 to 4 w eeka. 

Coagulated albumin b slowly dissolved. 


Hot pathogenic for guinea pig or mouse. 

From lai^ie intestine of horse. 

13c. Closlndium lyroainogenes (Hall) 
Bergeyetal. (CultureNo. 106, Hall and 
Finnerud, Proc. Soc. Expt. Biol and 
Med., 19, 1921-22, 48; Bacillus lyroatno- 
genes Hall, Abst. Bact , e, 1922, 7; not 
Bacillus lyroainogenes Rusconi, as cited 
by Carbone, Ramazotti, Mazzucchi and 
Monti, ^11. Ist. Sieroter., Milan, S, 
1921, (29?), see Clark and Smith, Jour. 
Bact., 37, 1939, 278; Bergey et al., 
Manual, 1st ed., 1023 , 329; Cloalridium 
sporogenes var. tyroainogenes Prdvot, 
Ann. Inst. Past., 61, 1928 , 83.) Prom 
Greek, (ynis, cheese; M. L., lyrosinum, 
tyrosine; (^enes, producing. 

Ferments monosaccharides but not 
higher carbohydrates (Hall, Jour. Inf. 
Db., 50, 1922, 482). 

Traces of gas, but no acid, from 
glycerol, sorbitol, mannose, xylose, lac- 
tose, sucrose, arabinose, galactose, eaVicin, 
inulm, dextrin and starch (F. E. Clark, 
personal communicotion). 

Distinctive character: Forms large 
amounts of tyrosin which precipitate in 
cultures In protein media. 

Source • Originally isolated from a cul- 
ture erroneously labeled Baciifus Mani. 
Later isolated from an amputated arm. 

Habitat: Not determined. Only two 
isolations on record. 

I3d Clostridium ^abcUiferuTti Sturges 
and Reddish. (Fish-tailed putrefactive 
anaerobe, Reddbh and Sturges, Abst. 
Bact., 9, 1924, 5, Sturges and Reddish, 
Jour. Bact., 1I> 1026, 37; Clostridium 
sporogenes var. caudopiscis Pr6vot, Ann. 
Inst. Past., 61, 1933 , 83.) From Latin, 
^obcllum, a little fan;/er, bearing. 

Glucose agar surface colonics (anae- 
robic). Coamc, raised, with long pe- 
ripheral interinining outgrowths. 

Deep plain agar colonies: Irregular, 
becoming woolly. 

Sucrose b fermented (in contrast with 
Clostridium sporogenes). 

Distinctive character: Spores arc long 
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retained within'the sporangium, of \i'faich 
the distal end frays out to fibrils, giving 
the characteristic fish-tail appearanec. 
Othero-i'se closely resembles C/ostrtdtum 


Gnnnison and Afeyer (Jbur, Inf, Du , 
45 , 1929 , 130) propose an intermeffiate 


&pOrogencs. 

Source; From soured hama and from 
salt. 

Habitat: Not determined, other than 
these sources. 

J3c. Clostridium paraxporogencs (Bul- 
locli ct aU ) Borgey ct al (Bacifius Titjo 
XII, McIntosh and Tildes, Med. Res. 
Counc., Spec. Rept. Ser. No. 12, 1917, SO* 
Bacillus parasporogenes Bulloch ct al., 
Med. Res. Oounc., Spec. Rept. Ser. No. 
39, 1919, 39; Bergej* ct al., Manual, Ist 
ed., 1923,327 ; Clostridium sporogenesvar. 
parasporogents Pr^vot, Ana. Inst. Past., 
ff/, 1933. 83.) 

• Deep agar colonics; Lenticular to 
slightly irroguiar. Not woollj*. 

Pathogeoic for young guinea pigs. 
Filtrate noa*to.'(ic on injection or on 
feeding. 

Optimum temperature 30*C to 35*C. 

Distinctive character : Resembles Clos- 
tridium sporogenrs, but does not form 
woolly colonies in deep agar, and is 
agglutinatively distinct Probably 
merely a variety. 

Source : From gaseous gangrene. 

Habitat - Not determined. Probably 
occurs in soil. 


a group nould provisionally include cer. 
tain European Type B strains, (te Aus. 
tralian Type C, certain American Type C 
strains, and the South African Type D. 

Rods ; 0.5 to 0.8 by 3.0 by 8 0 m'lcmns, 
with rounded ends, occurring singly, in 
pairs, and in short chains. Motile wilh 
peritrichous flagella. Spores oral, 
BUbterminaJ, distinctly sn'clJing rods. 
Gram-posUivc. 

Gelatin: Liquefied. 

Deep liver agar colonies : Type A tend 
to he restricted to compact disis, whi 
sharp outline and small, opaque nucleus 
at periphery. Type B tend rather to 
form loose, woolly colonies (iodicatire 
only). 

Liver agar suriacegtowth (aaawbio). 
Profuse, moist. 

Broth: Fairly abundant diffuse tu^ 
bidity. Many strains spontaneously 
agglutinate. 

Liver broth: Luxuriant turbidity. 
Profuse ga.-;. 

Milk : Slight acidity; slow curdling pre- 
cipitation, with subsequent digestiwiaad 
darkening. 

Fermentation records are variab/e. 
Acid and gas from glucose, fructose, mal- 
tose, dettrin, giy-cerol and sshrio- 


14. Clostridium parabotuUnum Bcngt- 
Bon. (U. S. Pub- Health Serv., Hy^. 
Lab. Bull. 13G, 1924, 32; Types A and D, 
Burke, Jour Bact , 4, 1919,550, Clostri- 
dium boiuhnum Types A and B, Bergey 
etaUManual,lstcd ,1923,323.) From 
Latin, ptira, like; M.L., botiilmum, a 
species name. 

Note ; This group comptbes vbe putre- 
factive (oTOlytic) species, including 
strains commonly referred to as Hlemphis 
and Canton (Type A), and Nwn (Type 
B), Growth of these types is more 
easilyobtained than with the Clostridium 
botulinum strains, and the reactions are 
more obvious- 


Galauto&e, auccose, lactose, rhsnir’'’*®' 
ra^nose, inulin. adomtol, dulcitol, man- 
nitol, xylose, arabinosc and inositol cot 
fermented (Bengtson, loc. ctt., 22-25). 

Coagulated albumin liquefied; Actwa 
of Type B usually more marked thin 
that of Type A. 

Blood serum liquefied. 

Brain medium blackened and d'gcs e 1 

with putrefactive odor. 

Meat medium blackened and dig^teu. 
Putrefactiveodor. Tyiosineccyata sc® 


observed. 

Pathogenic for animals, 
powerful exoto.Tin nhich is 
both on injection and feeding, 


Ponns » 

neurotonic 

and which 
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is neutralized only by the homologous 
type antitoxin. 

Optimum temperature rRecords at \'ar« 
iance. Crons best at 35 to37*C. Toxin 
production best at about 2S‘’C. 
Anaerobic. 

Distinctive character: Types are 
identified chiefly by protection testa nith 
known-type antitoxin, and to less extent 
by agglutination. 

Source. Chiefly from spoiled, non-acid 
canned goods, from soil and from silage. 

Habitat: Found rather widely dis- 
persed in soil. 

15 Clostridium BaecharoIytUum Ber- 
gey et al (Bacillus aporogena aaecharo- 
li/ticus Distaso, Cent. f. Bakt., I Abt., 
Ong ,59,1911,100, Bergey ct al Manual, 
let ed , 1923, 334 ) From Greek, laccfto- 
rum, sugar, Ij/ticus, dissolving, digesting. 

Bods Short, rounded ends, occurring 
singly, in pairs and in short chains. 
Motile Spores large, oval, excentric to 
subtenninal, swelling rods. Gram-posi- 
tive 

Gelatin. Liquefied. 

Deep glucose agar colonies • Gray, bW 
convex , lenticular, granular, entire. Gas 
13 formed 
Broth; Turbid. 

Milk Soft coagulation; casein precipi- 
tated, then peptonized, leaving a clear, 
yellow-amber supernatant fluid. 

Indole IS formed. 

Acid and gas feebly formed from glu- 
cose. Lactose and sucrose feebly, or 
doubtfully, fermented. 

Coagulated albumin slowly liquefied. 
Grow 3 w ell at 37 *C. 

Anaerobic. 

Distinctive character: All cultures give 
a mixed butyric and fecal odor. 

Source . From feces of a chimpanzee 
Habitat: Kot determined, other than 
this source 

1C Clostriqium regulsre Bergoy ct al. 
{Daetllus tporogents Ttgvlatis Distaso, 
Cent. f. Bakt., I Abt , Orig.,59, 1911,100; 


Bergcy etal.. Manual, 1st ed., 1923,334.) 
From Latin, straight. 

Long rods; With rounded ends, occur- 
ringsinglyandin pairs Motile. Spores 
oval, small, subtcrminal, slightly swelling 
rods Gram-positive. 

Gelatin: Liquefied. 

Deep agar colonies: Small, opaque, 
irregular. 

Milk; Acid; slowly coagulated, then 
clot slonty digested. 

Indole formed in small quantity. 

Slight acidity from glucose, lactose and 
sucrose. Gas is not formed. Odor of 
scatol and valerianic acid. 

Coagulated albumin slowly liquefied. 

Grows al 37*C, 

Anaerobic. 

Source . From human feces ■ 

Habitat: Kot determined, other than 
this source 

17. Clostridium bastlforme MacLen- 
nan (A4, Cunningham, Cent, f, Bakt., 
11 Abt., 6S, 1930-31, 487, and B4a, Cun- 
ningham, ibid , SS, 1931, II; MacLennan, 
Jour. Path, and Dact , 4^^, 1930, 513.) 
From Latin, resembling a spear. 

Rods- Slender, 0 3 to 0 C by 2 0 to C 0 
microns, with rounded ends, occurring 
singly, in pairs, and rarely in short chains. 
Filaments not observed. Motile, with 
delicate peritrichous flagella, motility 
persists even after sporulation. Spores 
ellipsoidal, subtcrminal, swelling rods. 
Polar-cap of protoplasm remains long 
attached to free spores. Gram-positive 

Gelatin: Rapidly liquefied. Blacken* 
iog not recorded. 

Plain agar surface colonies (anaerobic) : 
htinutc translucent dots, becoming ir- 
regularly round, granular, grayish-while, 
with opaque center and delicate translu- 
cent border. 

Blood agar Burfacc colonics (anaerobic) : 
As above, but larger and more opaque. 
Old colonics show grayish pigmentation. 
No hemolysis. 

Deep plain agar colonics: Small, irregu- 
larly round with coarsely filamentous 
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border, 
formed. 

Broth; Transient uniform turbidity, 
tluickly settling as a heary, white, 
noccnienl deposit. Culture assumes a 
cheesy odor. 

Milk: Abundant growth, with lab. 
coagul.ition in 2 toSd.iys. Xo increase in 
acidity; bceoraingsligljtiyaJkalinc. Got 
completely digested in 10 to Hdays,lcav- 
ing a white, semi-translucent fluid of 
chcesyodor. 

Indoie not formed. 

Ammonia not formed. 

Hydrogen aul/ido not formed. 

Glucose not fermented. 

Carbohydrates not fermented. 

Egg tnedmnu No digestion or other 
visible change 

Coagulated aibumin not digested or 
blackened. 

Blood scrum not digested or bJackened. 
Meat medium not digested or black- 
ened, even in presence of metallic iron. 
McJit p.'irticlcs slightly reddened. 

Brain medium not digested or 
blackened. 

Grons wcIJ betneen 22*C and 37*C. 
Anaerobic 

Non-pathogcnic to guinea pigs on sub- 
cutaneous inoculation (Cunningham, 
Cent f B.ikt., HAbt ,5J. 1931. 12) 

Source Originally isolated by Cunning- 
ham 03 a dissociant troni o culture of 
Bacillus saccAarointi/ncus von Klecki. 
Later isolated by MacLcnnan; I strain 
from a culture of Closlndium aporogents, 
and 2 strains from street dust 
Ifabitat . Mot determined, other than 
these sources. 

18 Clostridium subtenniaale (Hall 
and Whitehead) comb nov (Bactfltis 
subtcrmmalis Hall and Whitefiead, Jour. 
Inf. Dis , 41, 1927. GG-J Named from the 
characteristic position of the sporea. 

Rods Occurring singly, in pairs and 
rarely in short chains Motile. Spores 
oval, subtcrminal, sncUing rods. Gram- 
positive 


Gelatin; Slowly liquefied, with alight 
turbidity and black sediment. 

Blocrdagarsurface colonies (anaerobic): 
Delicate. At first mildly, later actively 
hemolytic. ' 

Deep agar colonies : Opaque, compact, 
biconvex or lobate discs. 

Agar slant (anaerobic): No surface 
growth. 

Glucose broth : Turbidity, but no acid 
or gas formed. 

Indolenotformed. 

Milk ; Slowly coagulated (2 to 3 days), 
with mild acidityandgas. Slowbut com- 
plete diges Cion of casein (8 to IS days). 

Glucose, iractosc, galactose, maltose 
and lactose not fermented. 

Brain medium; Slight turbidity ic 
supernatant fluid. Slight gas formatioa 
andslowdieestion. 

Iron brain medium : Blackened la gto8 
days. 

Tyrosln crystals not observable 
Kon-palhogcnic to guinea pigs on sub- 
cutaneous injection. 

Grows well at 37*C, 

Obligatciy anaerobic. 

Source; From an African arrowhead. 
Habitat; Not determined, other than 
this source. 

19. Clostrfdinm maleaoffljnatum 
(IVemberg et al.) comb. nov. (Pseudo-coli 
anaerobic, Jungano, Coropt. rend. Soc. 
Biol., Paris, 6S, IDOS-00, 457; Bacillus 
pseudo<oli anaerohie Jungano and Dis- 
tflso, Les Anadrobies, 1010, 162; Bacillus 
pStfwfocwfr anaerobtus LeBhye and Gug- 
genheim, Man. Prat. d. Diag, Bact., 1914, 
515; Bacillus ptahnominalus ’lYeinberg 
etal., Les Microbes .inadrobies, 1937,763; 
Parapfeefrura malenominatum Prdvot, 
Ann. Inst. Piwt., $1, 1938, 75 ) From 
Latin, meaning badly named. 

Rods: Short, cocco-baciHary, becom- 
ing elongated to short fUamenta in old 
cultures— especially in sugar broth. 
Ends rounded. Distinct bipolar staining 
tendency. Non-xnotile. Capsulated, 
especially in body fluids. Spores oval, 


A little gas is occasionally 
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subterminal, slightly swelling rods. 
Gram-negative. 

Gelatin No growth 
Deep agar colonies : Small, round, very 
regular, almost transparent. Gas not 
formed 

Plain broth: Uniform turbidity, set- 
tling after 48 hours, forming a fine, pow- 
dery sediment 
Indole not produced. 

Milk Growth with no coagulation 
Glucose and sucrose not fermented. 
Coagulated albumin Not attacked 
Meat medium : Abundant grow th No 
record of changes. Capsules arc demon- 
strable in this medium. 

Very pathogenic for guinea pigs, which 
die of septicemia m 24 hours after intra- 
peritoneal inoculation. Less pathogenic 
for rabbit, which dies after one week. 
Tovin not demonstrable in cultures 
Grows at 22*0 to 37*0 
Obligately anaerobic. 

Source From feces of a diarrheal 
infant. 

Habitat: Not determined, other than 
this single isolation. 

20. Clostridium hlfermentans (Wein- 
berg and Seguin) Bergey et al. (Baallus 
bifermentans $poTogenei Tissier and Mar- 
tclly, Ann. Inst. Past , IS, 1902, 894; 
Bacillus biftTmanlans Weinberg and 
Seguin, La Gangrene Gazeusc, Paris, 
1918, 128; il/arleliillus bifermentans Hel- 
ler, Jour Bact , 7, 1922, 8, Bergey et al , 
Manual, Isted ,1923,323 ) From Latin, 
bts, twice, and fermenlum, a ferment. 

Closely related if not identical species. 
Bacillus centrospoTogenes Hall, Jour Inf 
Dis , SO, 1922 , 46-1 {Clostridium centra- 
spoTogenes Bergey et al.. Manual, 1st ed , 
1923, 322), Bacillus oedemalis sporoj^enfs 
Sordelli, Ck»mpt. rend Soc. BioL, Paris, 
89, 1923, 55 (Ana€robie agent de gangrdne 
gazcusc, Sordelli, tbid., 87, 1922, 838, 
Bacillus sordelli Hall and Scott, Jour 
Inf Dis , il, 1927, 329, Bacillus aporo- 
genes oedemalis Pjening, Thesis, Han- 
over, 1931, (?), cited from McCoy and 
McClung, The Anaer. Bact., etc , t, 1939, 
492, Clostridium sordelli Pr4vot, Ann. 


Inst. Past., 61, 1938, 83); Clostridium 
oedemaUndes Meleney, Humphreys and 
Carp, Proc Soc. Expt. Biol and Med , 
54, 1926-27, 677. 

Varying degrees of virulence and 
toxicity occur in the above group. The 
more toxic and virulent strains are com- 
monly referred to as Bacillus sordelli, 
althoi^h otherwise an apparently homo- 
geneously organized group 

Probable synonyms: Clostridium foeti- 
dumLiborius, Ztschr f Hyg ,1,1886,160 
(Comiho /oclido Trevisan, I genen e le 
specie delle Battcriacee, 1889, 22, Bacil- 
lus foettdus Chester, Ann Kept. Del 
Col. Agr Exp. Sta., 10, 1898, 128; not 
Bacillus foelidus Trevisan, loc cil , 16), 
Bacillus liquefaciens magnus Luderitz, 
Ztschr. f. Hyg , 5, 1889, 146 (Corniito 
ma 9 na Trevisan, loc at , 22; Bacillus 
magnus Ilerfeldt, Cent f Bakt , II 
Abt , t, 1895, 78, Bacillus magnus lique 
faeiens LeBIayc and Guggenheim, Man. 
Prat d Diag Bact , Pans, 1014, 327, 
Bacillus foelidus clostridiiformis LeBlaye 
and Guggenheim, idem, 327) , Cioslrfdiwm 
foeltdum carnis Sal us, Arch. f. Hyg , St, 
1904, 121 (C/oslriditim cornis foetidum 
and Clostridium foetidum Salus, tbid , 
121 and 124; Ciostrtdium carno/oefidus 
McCrudden, Jour. Biol Chem , 8, 1910- 
II, 109, Clostridium carnofoetidum 
Pr4vot, Ann Inst Past , 61, 1938, 84), 
Bactilut sporogenes var B, Metchnikoff, 
Ann. Inst. Past., SS, 1908, 944 (Ciostri- 
dtum sporogenes var. B, Prdvot, Ann. 
Inst Past , 61, 1038, 83), Bacillus sporo- 
genes foehdus Choukdvitch, Ann Inst. 
Past , tS, 1911, 257 {Bacillus foehdus 
Choukdvitch, ibid , 258), Bacillus pulri- 
fieus tenuis Zeissler, Ztschr. f. Infkrnkh. 
u. Hyg Ilaust , 81, 1920-21, 13, Bacillus 
nonfermenlans Hall and Whitehead, 
Jour. Inf. Dis , 41, 1927, C5 

Hods 0 8 to 1 0 by 5 0 to 6 0 microns, 
occurring singly, in pairs, and in short 
chains. Sporesoval, central to excentnc, 
not distinctly swelling rods Motile in 
very young cultures only (less than 24 
hours old) Gram-positive 

Gelatin: Liquefied and blackened. 
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Apar surface colonics (anaerobic); 
Circular, crenated to amoeboid. 

fllwciaparsurfaco colonies (anaerobic) : 
Small, (ranv>arpnt, Jicnjolyiic, bccominj* 
oi)a<iuc, yellow ish.flprcading. 

IJrolh : Turbidity nnd Ra.i(. Tblclc mu- 
coid sediment. 

Litmus milk: Slowly raipulatod. 
Slowly poplomied, with little pas. 

Indole is formed. 

•Nitrites not produced from nitrates. 
Ilydnipcn itulfidc is produced. 

Acid and pas from plucosc, fructose, 
innuno«e anil mafto»c. I,ac(o«c, cucroso 
and iniilin not fermented. Jleconlsaup- 
pe.-<t Variability in plycorol and salicin. 

Coapulate<l albumin rapidly liquefied 
and bf3elene<l. 

Wood serunj liqueJled and blackened. 
Ilrain me<lium ilipested and bkackened. 
rpp.mcaV medium dfpcstcil nnd black- 
ened. TyKsin crystals iti 8 to 10 dfly.s. 

I’ailipgcnicily Variable nilb the 
strain; aoino kill rabbits tn 2t bnurs; 
ollicra produce only elipid c<lema, wlulo 
home show no effect. 

Toxicity . LIkew ise variable, from acute 
to none 

OfUimum temperature from 30*C to 
37*C. Can prow at SO’C. 
vknacrobic, 

Source. Originally from putrid meat; 
subsequently from gasooua panprene. 

Ilabltnl : Occurs commonly in fetes, 
eoil and sew ape. Widely diatributc*! in 
nature. 

21. Closttldlum mucosum (KIcin)Bcr- 
Rcy ct al. (.Hacillus tnucasus Klein, Cent, 
f. linkt.. 1 Aht.. SS. IPOJ, 001; not Bo- 
cilbis miieosus Zimtncrtnann, Die Bakt. 
unaorer Trink- u. NutrwAsser, Chem- 
nilz, S, ISOi, 8, Bacienum mucosum 
Migubi, Syst. d. Bakl., 2, IMO, 315; 
Bacillus Alemu Buchanan and Hammer, 
Iowa Agric Exp. Sta. Tlc-f. Bulb 22, 1915, 
27C; not Bacillus Ueimi Mipula, Sysl. d. 
Bakt , 2, 1900, 7CG; not Bacillus klefnff 

, - . , r»„ Toni and 

. c Fun- 

KUinii 


DACTEniOLOOY 

Bcrpcy ct al,, Alanual, Jat cd., 1S23, 321; 
Bergey ct al., Manual, -tth cd., lOM, 
472; not Clostridiurn mucosum Simola,' 
cited from Bcivot, Man. d. Class., etc., 
19/0, 112; Eniiospariis mucosus iViirot 
Ann. Inst. Bait., 61, 1038, 75.) Trom 
L.xlin, alimy. 

Bods : iB by 2 0 to 50 microns, occur- 
ring singly, in p.'iira and in chains. Mo- 
tile. Spores oval, central, not swelling 
rods. Gram-negative (IClcin, foe. ciV.). 
VoungeulturcsGrara-positivc (Buchanan 
and Hammer, foe. ci7.). 

Ko growth in media without earboby- 
draJes. 

Glucose gelatin : Slowly liquefied. 
Glucose gelatin surface eolonics (anae- 
robic): Small, pray. 

Glucose gelatin stob; Villous growth. 
Stow liquefaction. 

Glucose agar skint (arjacrobic): Thin, 
veiJ'like layer. Slimy condensation 
water. 

Glucose bmili: Turbid. Gas bubbles. 
Litmus milk : Acid; slow ly coagulated, 
slimy. Gas formed. Odor of butjrie 
acid. 

rolalo; N’o growth. 

Indole not formed. 

Nitriles not produced from nitrates. 
Acid nnd gas from glucose. 

Blood ficrtifn • Ko grow {h. 
N’on-patbpgCnic. 

Grows nt 37*C. 

Anaerobic. 

Source; Blood sausage {Dlutw-urst). 
Habitat: Not determined, other than 
this source. 

22. Clostrldliaapruchll (Buchananand 

Hammer) Bergey ct al. {Bacillus kcUs 
prechff Conn, Esten and Stocking, ISth 
Ann. Kept. Storrs Agric. Exp. Sta , 1006, 
179; Boctllus pruehii Buch.inan and 
Hammer, Iowa Agric. Exp- Sta Kes. Bull. 

No. 22, 1915, 2r9; Bergey ct ah, Manual, 

Jat ed.. 1923, 322.) Named for M. J. 
Pfueha, American bacteriologist. 

Bods; Variable in eue, with club- 
shaped ends. Motile, with peritnebous 
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flagella. Spores central, oval, not swell- 
ing rods Gratn-positivc. 

Gelatin. Rapid, stratiform liquefac- 
tion. Reddish-yellow sediment. 

Agar surface colonics (anaerobic) : 
Round, flat, nbite, smooth, opaque. 

Agar slant (anaerobic). Luxuriant, 
white, viscid. 

Broth Turbid, with flocculcnt peHicIc 
and gray viscous sediment 
Litmus milk- Acid; slowly coagulated, 
becoming slimy yellow. 

Potato . Thin, brownish, spreading 
Indole not formed. 

Nitrites not produced from nitrates 
Acid but no gas from glucose. 
Coagulated albumin not recorded. 
Blood scrum not liquefied 
Non-pathogenic. 

Optimum temperature SfTC Grows 
well between 20*C and 37*C. 

Anaerobic 

Source . From slimy milk. 

Habitat: Not determined, other than 
this source. 

23 Clostridium cyllndfosperum Bather 
and Beck (Jour. Biol. Chem , 141, 1941, 
3 ) Named from the characteristic spore 
morphology 

Rods 1 Oby4 OtoT-Omicrons, straight. 
Motile with poritrichous flagella Spores 
elongate to cylindrical, 1 0 to 1.1 by 1.7 
to 30 microns, central, subtenmnal to 
terminal, with little or no swelling of 
rods Gram-negative. 

Iron-gclatm (Spray) . No growth. 

Deep plain agar . No growth. 

Deep uric acid agar colonies. IVbitish, 
compact, lobate, I to 2 mm in diameter, 
with ittcgular edges, aurrounded by a 
zone of precipitated ammonium urcate 
which gradually disappears. 


Plain broth : No growth. 

Glucose broth : No growth. 

Iton-milk (Spray) : No growth. 

Indole not recorded (probably nega- 
tive). 

Nitrites not recorded (probably nega- 
tivc). 

Glucose not fermented. 

Carbohydrates not fermented 

Cellulose not fermented. 

Coagulated albumin not liquefied. 

Blood scrum not liquefied. 

Brain medium not digested or black- 
ened. 

Path<^cntclty not recorded (probably 
non-pathogenic) 

Optimum temperature about 35*C. 

Optimum reaction about pll 7.5; lower 
limit for growth pH 6 6. 

Anaerobic. 

Distinctive characters: Requires uric 
acid, or certain other purines, os a pri- 
mary source of carbon and energy. The 
purines are converted into ammonia, COt, 
acetic acid and a little glycine. This 
onanism 13 physiologically similar to 
Clostridium octdi-unci, Wt may be 
readily distinguished from the latter by 
Its morphology. 

Source. A single strain isolated from 
soil 

Habitat Probably soil, although only 
thb single isolation is recorded. 

24. Clostridium peifrlngens (Veillon 
and Zuber) Holland.* Clo%lridium per- 
/rinjens Type A, Wihdon (Bacillus 
aerogenez capiulatus Welch and Nuttall, 
Johns Hopkins IIosp. Bull S, 1892, 81 
(Banituz capsulatuz arrogenez Lehmann 
and Neumann, BaH. Diag , 2 Aufl., 2, 
1899, 327); Bacillus phUgmonez etrtphy- 
sematosoe rraenWcl, Ueber Gasphleg- 


• Because of use of the species name p<r/rmj«ns by the Permanent Standards 
Commission of the Health Organization of the of Nations (Report of the Per- 

manent Commission on Biological Standardnation, London, June 23, 1931), the use of 
this name has been continued although it is preceded by a valid binomial (Baallua 
emphysematozus Kruse). 
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nionen, Leipzig, JS93, 47; Bacillus 
cmphysematosvs Kruse, in FItJgge, Die 
Mikroorg., 3 Aufl., 5, ISDC, 242; Bac~ 
(erium aerogencs capsuhlua Chester, 
Ann. Kept. Del. Col. Agr. Exp. Sta., 9, 
IS97, ]2o; Baclcrium ernphysematoaxta 
Chester, ihid., I2G; Bacillus emphy- 
sematta vaginae Lintlcnthnl, Wien. klin. 
Wclmschr., 10, 1897, 42; BactUua per^ 
Snngena VcUlon and Zuher, Arch. MW. 
Expt. ot Anat. Path.. 10, 1893, 539; 
Bacillus capaulalus anaerobius and Bo- 
cillua capaulalus aerogenea Binaghi, Cent, 
f. Bakt., II Abt., 4, 1898, 920; Granulo. 
bacillus saceharohulyTieua fmmo5t7(s 
hqucjaciena Schattenfroli and Grass- 
berger, Cent. f. BaU., II Abt., B, 1899, 
702 (Granuiohoci7i«s imwohdu Sehatten- 
froii and Grasshorger, Arch, i- Ilyg , 57, 
1900, CS, Bacillus amylolaclef tmmobiUs 
Gratz and Vas, Cent f. Bakt , 11 Abt., 
4/» 1914, 509), Baelerium icelchii Migula, 
t6id., 392; Bacillus tvclehti Lclimann and 
Kcumnnn, Bakt Diag , 4 Aud., f, 1907, 
457; Bacillus bulyricus asporogenes »m- 
mohilts Kocchi, Cent L Bakt., I Abt., 
Grig., 60, 1911, 5S0, probably Bacillus 
muhi/ormt# DUtaso, Cent, f Bakt., I 
Abt , Orifi , 50, 1911, lOl (Oacteroidcs 
rnwlti/ormis Bergey ct al , Manual, Ist 
ed., 1923 , 2G3, CtUobaclerium muUiforme 
Prdvot, Ann. Inst Past , 60, 1938, 297; 
not Bacillus viulli/ormta van Senus, 
Inaug. Diss„ Leiden, 1890, (?), quoted 
from IlerfcJdt, Cent. I Bakt., II Abt , 

1. 1895, 117); Bacillus aerei/encs-eopsu- 
latus Holland, Jour Bact., 5, 1920, 217, 
Clostridium acrcgcnes-capsulaium Hol- 
land, tf>id . 217, Bacillus phUgmones- 
etnphysemalosae Holland, , 2I9; 

Clostridium pklegmones-emphysematosae 

Holland, ibid, 219; Claslridium pUeg- 
monea emphysernatosae Holland, thid., 
222; Clostridium u-elchit Holland, ibid., 
221, Clostridium perfringens Holland, 
t6td., 219; Welchillus aero^cnes Heller, 
Jour. Bact., 7, 1922, 6; Bulynbacillus 
immobtltS'liguefaciens Ilcller, ibid., 18; 
Bacillus wclchn Type A Wilsdon, TJniv. 
Cambridge, Inst. Animal Path., 2nd 
Kept, of Dir., 1931, 72, Clostridium 


saeeharobutijricum Uquefaciens van Cey. 
num and Pette, Cent. f. Bakt., 11 Abt 
55, 1935-3B, 205; W’dchia per/ringens 
Pr5vot, Ann. Inst. Past., 61, 1938, 7S.) 
Iiatinizcd, very fringed 

Related varieties: Closlridium egena 
Bergey ct aj,, Manual, Ut cd., 2923, 324 
(Bacillus egens Stoddard, Jour. Exp. 
Med., fP, 1919, 187; Sloddardillus egens 
Heller, Jour. Bact,, 7, 1922, 6; Closlridium 
perJHngens var. egens Hauduroy et al , 
Diet. d. Bact. Path., 1937, 124; Wriritia 
peTjringens var. egens Pr5vot, Ann, Inst- 
Past., 61, 1D38, 78). 

Claslridium perfringens Type B, Wils- 
don. (Bacillus of lamb dysentery, Ball- 
ing, Jour. Path, and Bact., S8, 1925, 536, 
and ibid., iO, 1926, 316; L D. Bacillus, 
Dalling, H.andbook Ann. Copgr. Nat 
Vet. Med. Assoc., Gt. Britain and Ire- 
land, 1928, 56; Bacillus welehii Type B, 
Wilsdon, Univ, Cambridge, Inst Anim^ 
Path., 2nd Kept, of Dir., 1931, 73; Cfoj- 
Indium velchii (Type agni) Glenny et al , 
Jour. Path, and Bact., 57, 1033, 63; Ba- 
cillus agni Weinberg et af., Los Mic, 
Ana5r., 1937, 233; B'etcHa agni Prdx'Ot, 
Ann. Inst Past., 51,1933,78.) 

Closlrtdtum perfringens Typo C, Wi/s- 
don. (Bacillus paludis hIcEnen, Jour. 
Compar. Path, and Ther, 48, 1030, 1; 
Bacillus xcelehii Type C, Wilsdon, Univ. 
Cambridge, Inst Animal Path , 2nd 
Kept of Dir , 1931, 73; Welcha agnx var. 
paludis Prdvot, Ann Inst. Past , 61, 
1938, 78; Wtlchxa paludis Pr5vot, Man d. 
Qass , etc.. 1910, 217.) 

C/ostn’diura perfringens Type D, llils- 
don. (Bociltus wricAn Type D, Wilsdon, 
I7niv. Cambridge, Inst. Animal Path., 
2aJ Kept, of Dir., 1931, 74; Bacillus 
ovitoxicus Bennetts, Austral, Inst. Sei. 
and Indus , Bull. No. 57. 1932, 5, and Vet. 
Jour., ««, 1932, 250; Welchia agni var 
oiitorfctts Prdvot, Ann Inst Past , 61, 


217.) 

Probably related (orpossibly identical) 
varieties; Pacille du rhumatisme. 
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Aclialme, Coroiit. rend. Soc. Biol., Paris, 
45, 1891, 651, and Ann. Inst. Past., //, 
1897, S48 (Raciile and bacterium 
d’Achalme, Thiroloix, Compt. rend. Soc. 
Biol , Pans, 4®, 1897, 2^, Bacillus aekoU 
met Neveu-Lemaire, Pricis ParasitoK 
Hum , 5th ed , 1921, 24); bacillus em- 
phijsemahs nialtgni Wicklein, Arch, f 
Path Anat u. Physiol , 125, 1891, 91, 
Bacillus cadaieris Sternberg, Researches 
relating to the etiology and prevention 
of yellow fever, Washington, 1891, 212 
(Bacterium cadaveris Migula, Syst d. 
Bakt , 2, 1900, SIO, not BactUus cadawrts 
Klein, Cent. f. Bakt., I Abt , 25, 1899, 
279, not Clos/ridtum cadaveris Sternberg, 
loc cit , 213; not Bacillus cadaverts 
Migula, loc cth, 646); Bacillus cadaveris 
butyrieus Buday, Cent f Bakt , I Abt , 
24, 1898, 374 (Bacillus budayi and Bac- 
terium cadaurxs bulyricum LeOlaye and 
Guggenheim, Man. Prat dc Diag Dact., 
1914, 378, Buboclerium codareris Pr4vot, 
Ann Inst Past., 60, 193S, 295). 

Bacillus zoodysenUnae Weinberg et al , 
Les Mic. Ana4r , 1937, 256 (Bacillus 
zoodysenteriae Aunyaricus Detre, Cent f 
Bakt, I Abt., Orig., 104, 1927, 251, 
Welchia perjringens var. zoodysenUnae 
Pr^vot.Ann Inst. Past , Cl, 1938, 78) 

Closlrtdium perfringens var. anaero- 
genes Hauduroy et si., Diet d. Bact. 
Path , 1937, 122 (Unnamed species of 
Grootten, Compt. rend Soc Biol, Paris, 
too, 1929,499). 

Rods • Short, thick, 1 0 to 1 5 by 4 0 to 
8 0 microns, occurring singly and in pairs, 
less frequently in short chains. Non- 
motile Spores oval, central to evcenlric, 
not swelling rods. Encapsulated Gram- 
positive 

Gelatin Liquehcd and blackened 

.\gar surface colonies (anaerobic) . 
Circular, moist, slightly raised, opaque 
center, entire 

Broth: Turbid; peptolytic. Clearing 
with viscid sediment. 

Litmus milk .\cid, coagulated. Clot 
torn with profuse gas formation, but not 
digested, 


Potato: Thin, grayish-white streak; 
gas in subtended liquid. 

Indole not formed. 

Nitrites produced from nitrates. 

Acid and gas from glucose, fructose, 
galactose, mannose, maltose, lactose, 
sucrose, xylose, trehalose, rafEnose, 
starch, glycogen and inositol. Mannitol 
not fermented. Saliein rarely fer- 
mented. Action on inuHn and glycerol 
variable 

Coagulated albumin not liquefied. 

Blood serum not liquefied 

Brain medium not blackened or di» 
gested. 

Efeg-mcat: Profuse gas production in 8 
hours. The meat is reddened and the 
liquid becomes turbid. No digestion. 

Pathogenic for guinea pig, pigeon and 
mouse. Produces an exotoxin for which 
an antitoxin can be prepared. 

Optimum temperature 35®C to 37*C. 
Can grow at 50^C. 

Anaerobic. 

Distinctive characters. Stormy fer- 
mentation of milk, combined with non- 
motility. 

Source: Gaseous gangrene, feces, milk 
and soil. 

Habitat: Widely distributed in feces, 
sewage and soil. 

25 Clostridium spheooldes (Bulloch 
etal )BergcyetaI (Bacillus sphenotdes 
Bulloch, Bulloch, Douglas, Henry, 
McIntosh, O’Brien, Robertson and Wolf, 
Med Res Counc , Spec Rept Scr. No. 
39, 1919, 43, Douglastllus sphenotdes 
Heller, Jour Bact , 7, 1922, 5; Bergey 
et al , Manual, 1st cd., 1923, 331 ; Plectn- 
divmsphenoidesPr6vot,Ann. Inst. Past., 
61, 1938, 88 ) From Greek, wedge- 
shaped. 

Described from Bulloch et al , loc. 
ett , as amplified by Hall, Jour. Inf. Dis., 
50,1922,502. 

Rods' Small, fusiform in vegetative 
state, occurring eingly, in pairs and occa- 
sionally m short chains. Sporulating 
cells cuncate. Motile. Spores spheri- 
cal, aubterminal, becoming terminal on 
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maturatbu, awcUmg roda. 
live only in j’oung cultures. 

Gelatin : Not liquefied. 

Agar surface colonjea (anaerobic): 
Circular, or slightly irregular, entire. 

Bloodagar surface colonics (anaerobic); 
Mmufe cleR'-clrops, becoming whitish, 
opaque. Blood ig bemolysed. 

Deep agar colonies: Minute, opaque, 
smooth disks. 

Broth: Turbid. 

Litmus milk: Acid; slowly and softly 
coagulated. Clot not digested. 

Indole rvot formed indole formed by 
Tholby strain, Stanley and Spray, Jour. 
Bact„ 41, mi, 25G). 

Nitrites produced from nitrates. 

Acjd and gas from glucose, galactose, 
maltose, lactose and s.alicin. Joultn, 
^yccrol and dulcitol not fermented. 
Strains are apparently variaWcon manni* 
tol, sucrose, dextrin and starch. 
Coagulated albuniin not liquefied. 

Blood serum not liquefied. 

Brain medium not blackened or di> 
gested. 

Non>patbogcaic for guinea pig and 
rabbit. 

Optimum temperature not determined. 
Grows « ell at 30®C to 37®C 
Anaerobic. 

Source . From gangrenous war wounds. 
Habitat: Not determined, other tlian 
this source 

26. Clostridium Innoinlflatum Pr6vot. 
(Bacillus E, Adamson, Jour. Path, and 
Bact., £S, 1918-19, 391; Prdrot, Ann 
Inst. Past., ei, 1938, 85) Prom Latin, 
remaining unnamed 
Rods: Very small, thick, tapering at 
one or both ends, occurring singly, paired, 
in chains and filaments- Involution 
forms abundant on glucose agar. Motile. 
Spores small, spherical, subtcrimnal, 
swelling rods Gram-poaitive, quickly 
becoming Gram-negative. 

Gelatin: Not liquefied. 

Glucose agar surface colonies {anaero- 
bic) ; Two forms are produced; 1) Cireu- 


lap, entire edge, opaque; 2) DifTuse, 
apreaftns, irregular and translucent. 

Plain agar surface colonics (anaerobic) ; 
Small, circular, entire edge, nhitish- 
transluecnt, becoming opaque-yeWor-ish 
with age. 

Plain broth : Moderate turbidity, clear- 
ing by sedimentation in S to 4 days. 

Glucose broth; More abundant tur- 
bidity and slight gas production. 

Milk: Slowly acidified but not clotted. 
No further change. 

Glucose, maltose, lactose and u aanito! 
fermented « if h acid and gas. 

Sucrose not fermented. 

Coagulated albumin: Not digested or 
blackened. 

Meat medium; Not digested or black- 
ened. 

Blood scrum; Not digested or black- 
ened. 

Brain medium : Not digested or black- 
csod. 

Noa-pathogcoic (Prdvot, he. eit.). 
Grons well at 37®C. 

Anaerobic. 

Source: From eeptio and gangrenous 
war wounds. 

Hobifat: Not determined, other than 
this source. 

27. Clostridium fillfonne Bergey et al. 
{Bacillvi regularis JiltfoTViis Debono, 
Cent. (. Bakt., I Abt., Ofig., 1912, 
231; Bergey et al.. Manual, 1st ed., 1923, 
331.) From Latin, thread-like. 

Rods; 0 5 to OS by 3.0 to 5.0 microns, 
slender, occurring singly, in pahs, in 
chains wwd filaments. Noa-moUlc. 

Spores very small, spherical, eubforminal, 

or occasionally terminal, not swelling 
rods. Gram-positive. 

Gelatin : Not liquefied. 

Deep gelatin colonics: Small, 
filamentous. 

Deep Bgar colonies; Irregular, gray, 
translucent, filamentous 
Broth: Uniform turbidity. 

LUmlM loillC' Acid, but m toll>er 
change. 


Crom-posl- 
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Potato: Gray, filamentous; substance 
not digested. 

Acid and gas from glucose and lactose 
Acid only from sucrose and dulcitol. 
Starch not fermented. 

Coagulated albumin not liquefied 
Grows in gelatin at 22®C. 

Anaerobic. 

Source* From human Iceea. 

Habitat • Not determined, other than 
this source 

28 Clostridium sartagofomimn Partan- 
sky and Henry. (Jour. Bact., SO, 1035, 
570.) From Latin, shaped like a fry- 
ing-pan. 

Rods 03 to 0 S by 3.5 to 6 0 microns. 
Slender, curved, nith rounded ends, oc- 
curring singly Motile. Spores oval, 
terminal, 8^^clli^g rods Gram-positive. 
Gelatin * Not liquefied. 

.\gar surface colonies (anaerobic) 
Convex, discrete, circular, transparent to 
white and opaque. Surface moist and 
smooth. 

Blood agar not bemolyzed. 

Deep agar colonies • Regular, lenticular, 
smooth 

Broth- Clear; no growth. 

Glucose broth : Turbid, with gas bub- 
bles 

Litmus milk. Acid; slowly coagulated, 
with some gas formation. Clot not di- 
gested 

Potato : Very scant growth No gas in 
surrounding liquid. 

Indole not formed. 

Nitrites not produced from nitrates. 
Acid and gas from xylose, glucose, fruc- 
tose, galactose, sucrose, lactose, maltose, 
raflinosc, inulm, salicin, mannitol, ace- 
tate and butyrate Starch, ethanol, glyc- 
erol and dulcitol not fermented. 
Coagulated albumin not liquefied. 
Blood scrum not liquefied. Scant 
growth. 

Brain medium not blackened or di- 
gested Some gas is formed. 

Optimum temperature 37*C 
Anaerobic. 

Distinctive character ; Ferments sulfitn 


waste liquor in 40 per cent concentration, 
forming butyric and acetic acids, IR 
and COj. 

Source: From garden soil and from 
stream and lake mud. 

Habitat: Not recorded; obviously soil. 
Distribution undetermined 

29. Clostridium paraputilficum (Bien- 
etock) Snyder. (Art V, Bienstock, 
Fortachr. d. Med., /, 1SS3, 612; Bacillus 
dtaplhtrus Treviaan, I generi c le specie 
delle Batteriacec, 1S&9,15; Bacillus para- 
putnficus Bienstock, Ann. Inst Past., 
fO, 1900, 413, and Strassburger Med. Zeit., 
5, 1906, 111; Baciffus parapufrijlcus coli 
Henry, Brit. Med. Jour , 1, 1917, 763; 
TmienHus parapulrificus Heller, Jour. 
Bact., 7, 19K, 27; Snyder, Jour. Bact., 
Si, 1930, 401 ; PUclridium paraputrifieum 
Pr4vot, Man. d. Class., etc., 1940, 160.) 
From Latin, also putrefying. 

Probable synonyms: Kopfebenbak* 
tcrien, Escbcrich, Forlscbr. d. Med , 8, 
18S5, 615, Bacillus No. 3, Rodella, Zlschr, 
f Hyg., 85,1002,209 (P/ecIn’dfum /luium 
Pr4vot, Ann. Inst. Post., SI, 1038, 87); 
Art XI, Hibler, Cent. f. Bakt., I Abt., 
i5, 1800,516 (Art IX, llibler, Untersuch. 
Q. d Path Anaer., 1908, 3 and 407; 
Pfeclridium nonum Prfivot, Ann. Inst. 
Past., 61, 193S, 88) ; Anaerobe b, Datyell, 
Jour Path, and Bact., J9, 1914-15, 281; 
Bacillus tnnu(ri(u^ Klcinschmidt, Mo- 
natschr. f. IGnderheilkunde, Si, 1934, 18 
(Pnlmulf* tnnufrifo Prdvot, Ann. Inst. 
Past., 61 , 1938, 80; Acuformis innutnlus 
Prdvot, Man d Class , etc., 1940, 1C5). 

Described from Hall and Snyder, Jour. 
Bact., i8, 1934, 181 

Rods .03to05by20to00 microns. 
Straight or slightly curved, single, in 
pairs, or in short chains. Ends rounded. 
Motile with peritrirhous llagclla. Spores 
oval, terminal, swelling rods. Gram- 
positive. 

GelatiniNotliqucGcd. Gasisformed. 
nioodagar surface colonies (anaerobic): 
Delicate, irregular, round-topped dew- 
drops. Non-hemolytic. 



794 


MANUAL OF DBrCRMINATTVK nACTEniOLOOy 


Deep ftgaf colonics: Small, irregular, 
opaque, dense, cottony masses. Gas ia 
formed. 

Broth : Diffuse turbidity. 

hlilk: Usually coagulated in from 6 to 
JO days. Abundant gas, but no pcpfoni*. 
ration. 

Indole is not formed. 

Acid and gas from glucose, fructose, 


gcstcd. Non-protcolytic. 

Non-pathogcnic for guinea pig and 
rabbit. 

GroTkB >YeU at 3?*G, 

Anaerobic. 

Source Feces, gaseous gangrene, and 
postmortem fluid and tissue cultures. 

Habitat 1 Undetermined, other than 
these eourccs. Evidently occurs com* 
monly in iotcstinal canal of human beings. 

80. Clostridium eochlearlum (Bulloch 

...• /n..!ii..,xypenic. 

* 5ec. Kept. 

ockUanus 

Bulloch, Bulloch, Douglas, Henry, McIn- 
tosh, O’Drien, BobertsoD and Wolf, Med. 
Rcs.Counc (Spec, Kept. Sor No 39,1919, 
Heller. Jour. 

' ' ** at, 

ir- 

ium Prdvot, Ann. Inst P.ast , d], 1938, 
88; Plectfidxum incertwm Prdvot, fdem.) 
From Latin, spoon-shaped. 

Rods: Slender, straight, occurring 
chiefly singly, or infrequently in pairs and 
in short chains. Motile n Ub peritricbous 
flagella. Spores oval, terminal, snelling 
tods. Weakly Gram-positive. 

Gelatin. Not liquefied. 

Agar surface colonics (anaerobic). 
Circular, clear, entire, or with czenatsd 
edge. 

Deep agar colonies . Lenticular, entire 
Broth: Turbid. 


Litmus mrJk: Unchanged. 

Glucose not kmeated. 
Carbohydrates not fcTmcnied. 
Coagulated albumin not liquefied. 
Blood serum not liquefied. 

Brain medium not blackened or di- 
gested. 

Meat medium ; Slightly reddened. Not 
blackened or digested. LJttlegaso/non- 
putrefactive odor. 

Non-palhogenic. 

Optimum temperature gO'C to 35*C. 
Anaerobic. 

Source: From human war wounds and 
septic infections. 

Habitat; Not determined, other than 
these sources. Probably occurs in soil. 

31. ClostrIdJam Moyreri Barker and 
Taha. (Jour. Bact., p, 1942, 347.) 
Named for A. J. IGuyver, in whose labora- 
tory the organism was discovered. 

Ilods:0 9 to LI by 3.0 to 11.0 microns. 
Straight to slightly curved; usually sin- 
gle, but also paired and oecasiORally lo 
long chains. Motile with peritricious 
flagella. Spores oval, terminal, swelling 
rods. Generally Gram-negalWe; some 
strains weakly Gram-positive when 
young. 

Iron-gcIatin (Spray) : No gnrvth. 
Surface agar colonies (anaerobic); 
Growth slow and restricted by residual 
traces of ovygen. Rough and sracoth 
colonies arc produced. 

Deep agar colonics (}'cast autolysate 
and CjHiOH); Small colonies (1 to 3 
nan) after 2 to 3 days; two types are 
formed: a) fluffy spheres with dense 
nuclear center and filamentous periphery; 
b) compact, lenticular colonies. Little 
gas is formed. 

Plain broth : No growth. 

Glucose broth : No growth. 

Milkor iron-milk (Spray) : No grow tb. 
Indole not recorded (probably nega-' 
tivc). 

Nitrites not recorded (probably nega- 
ti\-c). 

Glucose not fermented. 

Carbohydrates not fermented. 
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Cellulose not fermented. 

Coagulated albumin not liquefied. 

Blood serum not liquefied. 

Brain medium not digested or black- 
ened. 

Probably non-pathogenic. 

Optimum temperature about W®C. 
Grows between 19°C and 37®C. 

Optimum reaction about pH 6 8. 
Range for growth pH 6 0 to 7.5. 

Anaerobic. 

Distinctive characters: Large size of 
cells, and slow growth, accompanied by 
non-putrefactive odor of caproic acid and 
of higher alcohols. Growth is cTceptioo- 
ally favored by synergistic association 
with il/ef^ano&uefmurn omelianskti In 
pure culture a high concentration of yeast 
autolysate is required. Caproic acid is 
formed from ethyl alcohol. 

Source . From black mud of fresh water 
and marine origin 

Habitat: Not determined, other than 
these sources. Evidently widely dis* 
persed in nature 

32. Clostridium acldlurlcl (Liebert) 
Barker. (Daetllug acidi unci Liebert, 
Konmkl Akad. v Wetensch., Proc. 
Sect. Sci., Amsterdam, tl, 1909, 55; 
Barker, Jour Bact , 58, 1938, 323.) 
Named from its characteristic ability to 
ferment unc acid 

Rods ' 0 5 to 0 7 by 2 5 to 4 0 microns, 
straight Motile with peritricbous fla- 
gella Spores oval, terminal, swelling 
rods. Most strains Gram-negative. A 
few strains weakly Gram-positive, 
quickly becoming Gram-negative. 
Iron-gelatin (Spray) : No growth. 

Deep plain agar : No growth. 

Deep uric acid agar colonics . Whitish, 
compact, lobate, 1 to 2 mm in diameter, 
with irregular edge, surrounded by a 
temporary rone of precipitated am- 
monium ureate which gradually disap- 
pears. 

Surface uric acid agar colonies (anaero- 
bic): Variable with strain and with 
moisture of medium. Colonies 1 to 2 
mm in diameter, opaque, white, raised. 


round, smooth edge, with concentric sur- 
face markings, and of rubbery consist- 
ency. Other colonics may be very thin, 
soft, transparent, with fimbriate projec- 
tions, spreading to cover almost the entire 
plate. Intermediate colony types also 
observed. 

Plain broth : No growth. 

Glucose broth : No growth 

Iron-milk (Spray) : No growth. 

Indole not recorded (probably nega- 
tive) 

Nitrites not recorded (probably nega- 
tive). 

Glucose not fermented. 

Carbohydrates not fermented. 

Cellulose not fermented. 

Coagulated albumin not liquefied 

Blood serum not liquefied. 

Brain medium not digested or black- 
ened 

Probably non-pathogenic. 

Optimum temperature about 35*C. 

Optimum reaction about pH 7.5; lower 
limit for growth about pH 6 5. 

Anaerobic. 

Distinctive characters: Requires uric 
acid, or certain other purines, as a 
primary source of carbon and energy. 
The purines are converted mainly into 
ammonia, COi and acetic acid. During 
growth the medium tends to become alka- 
line (pH 8 0 to 8 5); there is no visible 
evolution of gas 

Source From soils of diverse origin 

Habitat. Evidently nidely dispersed 
ID soils Present in fecal material of 
yellow-shafted flicker (Colaples auratus). 

33 Clostridium capltovale (Snyder and 
Hall) Snyder {Banllus capilocalis Sny- 
der and Hall, Cent f. Bakt., I Abt., 
Orig , 155, 1935, 290, Closlridium copi- 
tovaha Snyder, Jour. Bact., 55, 1930, 401; 
Plectridium capiioialia Pr^vot, Ann. 
Inst. Past., W, 1938, 87.) From Latin, 
oval-hcadcd. 

Rods . 0 5 to 0 8 by 2 0 to 2 5 microns. 
Slender, commonly cur\’ed, with rounded 
endsjoccurring singly, in pairs, and rarely 
in short chains. Motile with long peri- 
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triclious flagella. Spores oval, temtuial, 
fin elling rods. Gram-positive. 

Gefatin; Liquefied. 

BJood agar surface colonies {anaerobic) : 
Tiny, transparent, round or irregular 
dew-drops, becoming opaque. Non-bc' 
molytic. 

Deep agar colonies: Small, opaque, 
lenticular to heart-shaped. 

Tryptone broth: Turbid. Gas is 
formed. 

Milk ; Often, but not invariably, clotted. 
Acid ia formed. Clot, when formed, is 
not digested. 

Indole not formed. 

Nitrites not produced from nitrates. 
Acid and gas from glucose, fructose and 
galactose. Maltose, lactose, sucrose, raf- 
finose, xylose, inulin, dextrin, starch, 
cellulose, amygdalin, salicin, mnnoKol 
and glycerol not fermented. 

Coagulated albumin liquefied. 

Blood fiorum slowly softened and par* 
tially liquefied Not blackened. Mildly 
proteolytic. 

Brain medium is blackened; eUghtly 
softened, but not conspicuously liqueHed. 

Pathogenicity Guinea pig may show 
slight subcutaneous edema; usually no 
effect. Kon-palhogenic for rabbit. 

Grows at 37®C. 

Anaerobic. 

Source Human feces, gnscousgaogrenc 
and septicemia. 

Habitat; Not determined, other than 
these sources. 

Si. Clostridium parsbUermenisas 
comb. nov. {Bacillus yarabi/crmenlfljw 
- • p — -* -^rtA.Soc. 

■ . ■ . 'pTeefc, 

, and 

fermenlum, a ferment. 

Rods : 0 5 to 0.7 by 4.0 to 5 0 microns, 
occurring singly, ia pairs and in chains of 
g to 5 cells. Motile. Spores oval, ter- 
minal, swelling rods Gram-positive. 

Glucose gelatin. Rapid growth with 
liquefscthn. 

Deep glucose agar colonica : Lenticular, 
regular, opaque, ubitisb. Agar dis- 


rupted by coDsideraWegas of putrefactive 

odor. 

Glucose broth: Abundant growth with 
uniform turbidity and nitb viscous sedi- 
inent. 

Milk; Acidified but not coagulated. 
Casein slowly precipitated with slow, but 
aimplete, digestion. ' 

Indole formed in trace. 

Glucose, lactose and sucrose fermented 
to acids. (Gas not recorded.) Starch is 
not fermented. 

Coagulated albumin actively liquefied, 
Non-pathogenic for mouse. 

Grows faetw cen 22‘’C and 37®C. 
Anacrobic- 

Source: From putrefyinggarae (pheas- 
ant and guinea-fowl). 

Habitat; Undetermined, other than 
this source. 

35. Clostridium ovalare Bergey et ah 
(Bacillus futrificus otalaris Debono, 
Cent, f, Bakt., I Abt., Orig., e«, 

231} Bergey et el., Manual, 1st ed., 1973, 
336; Plcctridium oialarts Prdvot, Ann. 
lost. Past., $1, J93S. S8.) From lafio, 
oval. 

Rods: 0 3 to 0.4 by G.O to 8 0 microns, 
straight or curving, ends rounded, occur- 
ring singly, in pairs and in short chains. 
Motile. Spores oval, terminal, spelling 
rods. Gram-positive. ' 

Gelatin: Rapidly liquefied. 

Deep glucose agar cot.iics: Small, 
globular, entire, becomi'i brownish 
^ant gas is formed. 

Broth: Turbid. ... 

Litmus milk: Acid, pepfonired without 
coagulation. 

Indole not formed. 

Acid and scant gas from glucose and 
lactose. Acid only from sucrose. Dufci- 
tol not fermented. 

Coagulatcdalbumin rendered kranspi* 
eat, then slonly pepfonised, with a 
putrefactive odor. 

Grows at 22’C and at 37^0. 

Anaerobic. . 

Source: Originally Imm pulncl meat, 
later from feces. 
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IliSiitat: Not determined, other than 
these sources. 

3G. Clostridium zooglelcum Bergey ct 
al. (Bacillus sporofjenes zoo^iUtcus Dis- 
taso, Cent. f. Bakt., I Abt , Orig , S9, 
1911, 99, Bergey et al.. Manual, lat cd , 
1923, 335 ) From Greek, zoogica! 

Bods : Fairly long, occurring singly, id 
pairs and in short chains Motile. 
Spores large, oval, terminal, spelling 
rods Gram-positive 

Gc’atin- Growth and liqucfactiOD not 
recorded. 

Deep agar colonics- Small, gray, 
slightly opaque, becoming heart-shaped 
Gas is not formed 

Broth: Turbid, then clearing with 
zooglcal sediment. 

Litmus milk* Slowly coagulated, then 
digested. Litmus reduced. 

Indole is formed m trace. 

Acid but no gas from glucose Lactose 
and Sucrose not fermented 

Coagulated albumin I iquefved, leaving a 
clear fluid and zooglesl sediment 

Grows at 37*C. 

Anaerobic. 

Source: From human feces- 

Habitat: Undetermined, other (haa 
this source. 

37. ClestildliunthensosaccbarolyUcum 
McClung. (Jour. Bact., S9, 1935, 200; 
Terminoaporus theTmoaacckarolyiicua 
Prdvot, Ann. Inst. Past, 6i, 1938, SO ) 
From Greek, heal, and sugar-digesting. 

Bods 0.4 to 0 7 by 3 5 to 7.5 microns, 
Blender, granulated, occurring singiy and 
in pairs, not in chains. Motile with peri- 
tnehous flagella. Spores spherical, ter- 
minal , Bw cUing rods. Gram-negative. 

Gelatin . Not liquefied. 

Pea-mfusion agar surface colonica 
(anaerobic) : Granular, grayish-whUe, 
raised center, with feathery edges 

Deep glucose-lryptone agar colonics 
Smalt, lenticular, smooth 

Livcr-infusion broth over liver meal' 
Turbidity and gas. 

Litmus milk: Litmus reduced. Acid 


and slow but firm coagulation; coagulum 
split with gas. Clot not digested 

Indole not formed. 

Nitrites not produced from nitrates. 

Cellulose not fermented. 

Acid and gas from arabinose, fructose, 
galactose, glucose, mannose, \ylose, cello- 
biose, lactose, maltose, sucrose, trehalose, 
dcTtnn, glycogen, corn-starch, amygda- 
lin, esculin, ot-methyl glucoside and 
salicm. Baflinose weakly fermented. 
Rhamnose, inulin, pectin, erythntol, 
inositol, mannitol, glycerol, qucrcitol and 
Ca-!actate not fermented. 

Coagulated albumin not liquehed. 

Blood serum not liquefied 

Brain medium not blackened or di- 
gested 

Meat-medium not blackened or di- 
gested. 

Non-pathogenic on feeding to white 
rat, or by injection into rabbit 

Optimum temperature 55*C to 62*0. 
Thermophilic. 

Anaerobic. 

Source; From bard-swell of canned 
goods, and from sod 

Habitat Not determined, other than 
these sources 

38 Clostridium caloTitolerans Meyer 
andLang. (Jour Inf Dis ,5^, 1926,321; 
Plcclndium calorilolcrana Prdvot, Ann. 
Inst Past., SI, 1938 , 87.) From Latin, 
heat-enduring. 

Rods - 0 5 to OB by 8 0 to 100 microns, 
nith rounded ends, occurring singly, in 
pairs, in chains and in curved filaments. 
Motile w ith peritnehous flagella Spores 
spherical or pear-sliapcd, terminal, swell- 
ing rods Gram-positive. 

Gelatin : Not liquefied. 

Glucose blood agar surface colonies 
(anaerobic): Small, flat, grayish, rhizol- 
dai. Non-hcmolytic 

Deep liver agar colonics; Small, fiat, 
transparent disks with large polar tufts. 
Some colonics become fluffy 

Broth : Slight turbidity. 

Glucose broth; Abundant turbidity, 
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with cJearing by eedi'rncntation. Gas is 
formca. 

Bfoin crcsol purple lullk : Jso change. 
Indole not forroed. 

Acid and gas from glucose, galactose 
and maltose. Fructose feebly fer- 
mented. Lactose, sucrose, tafiinose, inu- 
lin, salicin, mannitol, inositol and glyc- 
erol not fermented. 

Coagulated albumin not Iiqucncd. 
Blood bcrum not liquefied. 

Brain medium not blackened or di- 
gested. 

Beef-heart mash medium: Iteddened; 
not blackened or digested. 

Non-patliogcnic for mouse, guinea pig 
and rabbit. 

Optimum temperature not determined. 
Grows at 34*C. 

Anaerobic. 

Source* From an old culture of Chs- 
Indium parabotuUnum Type A 
Habitat Not determined, other than 
tins smglo isolation 

SO ClQsttldluin tetanotdes (Adamson) 
Ilauduroy et al. (Unnamed onaerobe, 
Adamson and Culler, Lancet, 1 , 101?,(58S*, 
Boctihis tcionotdea (A) Adamson, Jour. 
Path, and Bact . Si. 1018-10, 382; Ilau- 
doroy et al , Diet d Bact. Path , 1937, 
140; Polmula macrospora Prtfvot, Ann. 
Inst Past., 61, 193S, SS, Acvjormis ma- 
crosporus Prdvot, Man. d. Class , etc., 
1940, ICO ) From Latin, tetanug-likc- 
Rods 1 0 to 2 0 by 4 0 to 12 0 microns 
(averaging 1 0 to 1 5 by GO to 7 0 m»' 
crons), with rounded to slightly tapered 
ends, occurring singly, in pairs and m 
chftinaof 3 toScells, but not in filaments. 
Motile only in young cultures Spores 
large, spherical, terminal, swelling rods. 
Gram-positive in young cultures, soon 
becoming Gram-negative. 

Gelatin Not liquefied. 

Glucose agar surface colonies (anaero- 


radiating, dendritic branching. Growth 
becomes tenacious-mucoid 
Plain agar surface colonies (anaerobic) : 
Confluent, beroming an opaque film. 
Isolated colonics circular to slightly ir- 
regular. Dendritic branching and mu- 
coid tendency less evident than on glucose 
agar. 

Glucose ngar stab : Thick growth along 
stab, starting 0.5 era below surface- 
yogas or splitting of medium. 

Neutral-red glucose agar: Reduced to 
orange by transmitted, and greenish- 
fluorescent by reflected light. 

Plain broth: Early slight turbidity, 
with clearing and mucoid sedimentation. 

Glucose broth : Abundant turbidity and 
profuse mucoid Bediment. 

MilkiSlight andslowly increasingalka- 
Unity, with slow separation of casein 
No further change. 
ladoIeiTrace formed in broth. 

Glucose and maltose fermented with 
acid but no gas. Lactose, sucrose, Tnonni- 
tol, starch and cellulose not fermented. 

Coagulated albumin: Not digested or 
blackened. 

Meat medium: Not digested or black- 
ened. 

Blood serum: Not digested or black- 
ened. 

Brain medium ; Not digested or black- 
ened. 

Non-patbogenic for guinea pig and 
rabbit. 

Optimum temperature not, recorded 
Grows well ut 37®C. 

Anaerobic. 

Source: From war wounds, from post- 
mortem blood culture, and from garden 
eoil. 

Habitat: Not determined, other than 
these sources. 

40. Clostridium tetaid (Flugge) Hob 
land, ^etanusbacillen and Tet^anuser- 


bic) : Circular, regular, opaque, bluish- 
gray, moist, shining, thick, raised. 
Surface flat, becoming conical in center 
with age On moist medium showing 
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tetani Fischer, Jahrb. f. Wissensch. 
Botanik, S7, 1895, (147?); Holland, Jour. 
Bact., 5, 1920, 220; Nicollaiertllua tetani 
Heller, Jour. Bact., 7, 1922, 7.) From 
tetanus, lockjaw. 

Rods :04to06by40to80 microns, 
rounded ends, occurring singly, in pairs, 
and often in long chains and filaments 
Motile with peri trichous flagella. Spores 
spherical, terminal, swelling rods 
Gram-positive. 

Gelatin. Sloaly liquefied and black- 
ened. 

Serum agar surface colonies (anaero- 
bic): Small, transparent, villous to fim- 
briate margin. 

Blood agar is hemolyzed. 

Deep agar colonies: Fluffy, cottony 
spheres, usually without visible central 
nucleus. 

Broth: Slightly turbid. Gas is formed 
Some strains clear quickly by sedimen- 
tation 

Litmus milk: Slow precipitation of 
casein, or soft clotting Clot slowly 
softened, but not definitely digested. 
Littlo gas is formed. 

Indole is formed 

Nitrites not produced from nitrates. 

Glucose not fermented 

Carbohydrates not fermented. 

Coagulated albumin slowly liquefied 

Blood serum slowly softened, with 
feeble digestion. 

Brain medium blackened and slowly 
digested. Not actively proteolytic 

Pathogenic and toxic. Forms a potent 
exotoxin for which an antitoxin is pre- 
pared. Toxin intensely toxic on injec- 
tion but not on feeding 

Optimum temperature ST’C. 

Anaerobic. 

Source: Originally isolated from ani- 
mals inoculated w ith garden soil extract 
Frequently isolated from wounds in hu- 
man tetanus. 

Habitat: Common in soils, and in hu- 
man and horse intestine and fcccs. 

41. Clostridium lentoputrescens Hart- 
sell and Rettgcr. (Bacillus der Eiwciss- 


faulnfss, Bienstock, Fortschf. d. hied , 1, 
1883, 614 (Art IV, Bienstock, tbid , C12; 
Eiweissbacillus, Bienstock, Ztschr. f 
klin Med., 8, 1884, 38), Bacillus albu- 
mints Schroeter, in Cohn’s Kryptogamen- 
Flora* von Schlesien, S, 1, 1886, 162, 
Bacillus pulnjieus colt FlQggo, Die 
Mikrooi^., 2 Aufl , 1886, 303; Paeinta 
pulrtfica Trevisan, I generi e le specie 
delle Batteriacec, 1889, 23; Bacillus 
putnficus Bienstock, Ann. Inst. Past. 
IS, 1899, 861; Bacillus bulyricus pulre- 
factens Rodella, Ann Inst. Past., 19 
1905, Putnbacillus vulgaris Orla- 

Jensen, Cent, f Bakt , II Abt., £2, 1909, 
343; Clostridium pulrifieum Holland, 
Jour Bact., S, 1920, 220; Putrijicus 
btenslockt Heller, Jour Bact., 7, 1922, 
8, Bacillus putrijtcus (eoh) Lehmann and 
Neumann, Bakt Diag , 7 Aufl , S, 1927, 
C61; Harfscll and Rcttger, Jour Bact , 
£7, 193-1, 39 and 497; Plectrtdium putrifi- 
cum and Plectridium puirificum var, 
lentoputrescens Prdvot, Ann Inst Past , 
61, 1938, 88 ) From Latin, slowly made 
putrid. 

Probable synonyms Bacillus radialus 
Liideritz, Ztschr f. Hyg , S, 1889, 149 
(Corntlia radiafa Trevisan, loc. ctl , 22; 
Bacillus radialus anaerobius Ilopffc, 
Ztschr f Infkmkh u. Hyg Haust , l4, 
1913, 392); Banllus carfateris sporogenes 
{anaerobicus) Klein, Cent f. Bakt , I 
Abt , £S, 1899, 279 {Bacillus cadaterta 
Klein, idem', not Bacillus cadaveris 
Sternberg, Researches relating to the 
etiology and prevention of yellow fever, 
Washington, 1891, 212; not Bacillus 
cadaveris Migula, Syst d Bakt , £, 1900, 
GIG; Bacillus cadaieris sporogenes Klein, 
loc. «f., 284; Pleclndium cadaveris Pr4- 
vot, Ann. Inst Past , 61, 1938, 88); Art 
XIV, von Ilibler, Untersuch. u. d Path 
Anacr, 1903, 3 and 413; Bacillus Ulan- 
aides {B) Adamson, Jour. Bact. and 
Path . ££, 1918-19, 3SS 

Ifartsell and Rettgcr, loe eit., conclude 
that their organism differs very ma- 
terially cither from Clostridium cochlear- 
turn or from Bacillus pulrtficus, as 
described by Cunningham, Jour. Bact., 
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Si, 1932, 61, and, as it cannot be definitely 
related to any other anaerobic species 
{including the Eiweissbacillus, Bien* 
stock, toe. ct{., Ucciitus pufn^cus coli 
Flligge, lac. cit., Bacillus puirificus Bien- 
stock, loc. cit., etc.), they propose the 
name of Clostridium tenlopulrescens for 
this species. 

Rods ; 0.4 to 0.6 by 7,0 to 9.0 microns, 
with rounded ends, occurring singly, in 
pairs and in chains. Motile with peri* 
trichous flagella. Spores spherical, ter- 
minal, s%yeJling rods. Weakly Gram- 
positive, becoming Gram-negative. 
Gelatin 5 Liquefied. 

Agar surface colonies (anaerobic) : 
Small, circular, flat, edge creaated 
to filamentous spreadrog. Develop a 
ground-glass appearance. 

Deep agar colonies : FI uffy spheres with 
fibrils radiating from a central nucleus. 
Blood agar is bemolysed 
Litmus milk: Slow, soft coagulation 
or flocculcnt precipitation. Casein is 
8io^^ly digested. 

Indole is formed (Hall, Jour. Inf. D/s., 
50,1022,141). Notformed (Hartaclland 
Rcttgcr, loc. cil., 809). 

IVitrites not produced from nitrates. 
Hydrogen sulfide formed in egg-meat 
medium. 

Carbohydrates not fermented. Glu- 
cose slightly attacked without distinct 
acid (HartselJ and Retfger, for- ciL. SOS). 

Coagulated albumin slowly liquefied 
and blackened. 

Blood scrum is liquefied. Gas is 
formed. 

Brain medium slowly blackened and 
digested. 

Egg-meat medium: Slightly turbid 
liquid. Meat reddened in 7 to 10 days, 
then digested with a foul odor. 

Non-pathogenic for nhite moose, 
guinea pig and rabbit Filtrate non-toxic 
on injection or feeding 
Grows well at 37®C. 

Anaerobic. 

Source : From putrefying meat. 

Habitat: Intestinal canal of human. 
Widely dispersed in soil. 


42. Clostridium filamentosum Bergey 
ct al. {Bacillus pulrijieus filamentosus 
Distaso, Cent. f. Bakt., J Abt., Orig., S 9 , 
19U, OS; Bcrgcy et al., Manual, 1st cd., 
1923, S33; Palmula filameniosa Fr^vot, 
Ann. Inst. Past., 61, 1938. 88; Acufomis 
filamentosus Pr^vot, Man. d. Class., etc., 
1940, 165.) From Latin, fUamentoas. 

Rods; Slender, occurring singly, in 
pairs and in chains. Motile. Spores 
spherical, or nearly so, terminal, swelling 
rods. Gram-positive. 

Gofattn: LiqucCied. 

Deep glticose agar colonics: Delicafe, 
cottony flocculi. Only a trace of gas 
formed. 

Broth: Turbid. 

Litmus milk ; May or may net coagulate 
and digest slowly (variable). 

Indole formed in scarcely detectable 
trace. Odor of scotol . 

Glucose is feebly fermented, with little 
gas Lactose and sucrose not fermented. 

Coagulated albumin: Rendered trans- 
parent, then slowly liquefied. 

Gron’S n ell at 37*0. 

Anaerobic. 

Source: From human feces. 

Habitat: Not determined, other than 
this source. 

43. Clostrldtum fetMomorphum (Bul- 
loch ct al.) Bergey et al. {Bacillus 
pseudo-leianus. Type No. IN, — ^Tetanus- 
like Bacillus (Pscudotetanus Bacillus), 
McIntosh and Fildes, Med Res. Counc,, 
Spec. Kept. Ser. No. 12, i917, 11 and 
32; Bacillus (ctanomorp/ius Bulloch ct 
al., Med. Res. Counc , Spec. Kept. Scr. 
No 39, 1919, 41; MacinloshiUus teiano- 
morphus Heller, Jour. Bact-, 7, 1922, 5, 
Bcrgcy et al., Manual, 1 st ed., 1923, 330, 
PIcctridiURi letanomorpAum Pr^rot, Ann. 
Inst. Past., 61, 193S, 87.) From Greek, 
shaped hko the tetanus organism. _ 
Syrionyaia or possibly related species: 
Bacillus pseudotelani Mlgula, Syst. d. 

Bakt.. i, 1900, 5Q8 (Tefannsabnheher Ba- 

. Tavel 

d. 

u u' ■ ■ ' • 
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Chester, Man. Dctcrm. Bact.i 1901, 304; 
PlfCtndium pseudotcfanicum Privet, 
Ann. Inst. Past , 6/, 1933 , 87; Ptee- 
tridium yseudo-letanicum Privet, Man. d. 
Class., etc , 1940, 158) ; possibly identical 
viith Bacillus fragitis Veillon and Zuber, 
Arch d. Mid. Expt. et d'Anat. Path., 
10, 1898, 530 and Bacxllua ramoaui Vol- 
lon and Zuber, iti'd , 537. 

Pods: Slender, nith rounded ends, oc- 
curring singly and in pairs, not in chains. 
Motile with pcritrichous flagella. Spores 
spherical, or nearly so, terminal, swelling 
rods. Gram-positive. 

Gelatin: Not liquefied. Gelatin ts 
liquefied Cllall, Jour. Inf. Dis., SO, 1922, 
501). 

Agar surface colonies (anaerobic) 
Small, flat, irregularly circular, translu- 
cent, crenated. 

Deep agar colonies 5 Small, opaque, 
irregular; not woolly or branched 
Agar slant (anaerobic) : Grayish, trans- 
lucent growth. 

Broth: Turbid. 

Litmus milk : Unchanged ; or occasional 
slight reduction of litmus. 

Acid and gas from glucose and maltose 
Fructose, galactose, lactose, sucrose, sab- 
cin, inulin, mannitol and glycerol not 
fermented. 

Coagulated albumin pot liquefied. 

Blood scrum not liquefied. 

Brain medium not blackened or di- 
gested. 

Egg -meat medium : Slight gas formation 
in 48 hours. White crystals are depos- 
ited. 

Non-palhogenic for guinea pig and 
rabbit. 

Grows at 30®C and 37‘’C. 

Anaerobic. 

Source : From war wounds and froin 
Boil. 

Habitat: Not deterniined other than 
thc«e sources Probably rather common 
in soil . 

44. Clostridium alcallgenes Bcrgey et 
el. {Bacillus analrobicus aleahi^cnea 
Debono, Cent. {. Bakt., I Abt„ Grig , 


1912, 232; Bergcy et al., Manual, 1st ed., 
1923, 331; Palmula alcaligencs Prdvot, 
Ann. Inst. Past., 61, 1938, 89; Acufortnis 
otcaligenes Prdvot, Man. d. Class., etc., 
1940, 165.) From French afeaft, alkali 
and Latin suflix, producing. 

Rods - Long, slender, occurring singly, 
inpairsandinshortchalns. Non motile 
Spores spherical, terminal, swelling rods. 
Gram-positive 

Gelatin . Not liquefied. 

Deep glucose agar colonies : Lenticular 
to irregular, or spherical, white, granular, 
entire 

Broth Uniform turbidity. Fccalodor. 

Milk Alkaline; casein slowly precipi- 
tated. with yellowish supernatant fluid 

Indole is formed m abundance. 

Acid and gas from glucose and lactose. 
Sucrose and dulcitol not fermented. 
Cultures have odor of valerianic acid. 

Grows at 22*C and at 37*C 

Anaerobic. 

Source : From hlaman feces. 

Habitat: Net determined, other than 
this source. 

45 Clostridium aogulosum (Distaso) 
Hauduroy ct al (Bacillus enjulpsus 
Distaso, Cent f Bakt , I Abt , Ong., 52, 


sus Bergcy ct al , Manual, 1st cd., 1023, 
260; Hauduroy et al.. Diet, dcs Bact. 
Path , 1937, 91 ) From Latin angulosus, 

having angles, hooked. 

Rods: Short, thick, w ith rounded ends, 
occurring singly and in pairs Long rods 
Bomclimcs bent to form an obtuse angle. 
Encapsulated. Non-motile. Spores 
very small, spherical, terminal, slightly 
Bwelling rods Gram stain not rerorded. 
Plain gelatin : No grow tb at 20‘C or at 

Glucose gelatin: Grows wcl! at 37®C. 
Growth cloudy at first, then clears and 
liquefies, w ith whitish, powdery prccjpi- 
tate 

Glucose agar deep colonies: Large, 
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angular, opaque, FeJJon-ish. Gas bubbles 
are formed. 

Broth: Turbid. 

Litmvis nulk; Acid and coagulated in 
14 days. 

Indole is formed. 

Acid and gas from glucose, lactose and 
sucrose. Butyric acid is formed. 

Coagulated albumin not liquefied. 
Odor of skatol. 

Optimum temperature 37*C 
Anaerobic. 

Distinctive character: Resembles the 
Bacille neigeux, Jungano, Compt. rend. 
Soc. Biol , Baris, 62, 1007, 077, in form, 
but not in other respects. 

Source : From human feces. 

Habitat: Not determined, other than 
this source 

4G. Clostridium putrefaclens (Me- 
Bryde) Sturgea and Drake (Bacillus 
putrefactens McBrydc, U S D A , Bur. 
An Ind , Bull 132, lOfl, 6; Sturges and 
Drake, Jour, Bact , 14, 1927, 175, Pal- 
mula putrefactens Prdvot, Ann. Inst. 
Past , 61, 1938, 89;Acu/ormis putrefactens 
Prdvot, Man d Class , etc , 1940, 165 ) 
From Latin, putrefying. 

Description from McBryde (loc. ctt.) 
and amplified from Sturges and Drake 
(loc. at.). 

Rods 0 6 to 0 7 by 3 0 to 15 0 microns, 
rounded ends, occurring singly, in pairs, 
and in chains and filaments . Non-motile 
Spores spherical, terminal, swelling rods 
Gram-positive 
Gelatin: Liquefied 

Agar surface colonies (anaerobic) 
Small, filamentous. 

Agar slant (anaerobic) Scanty, white, 
beaded, glistening growth 
Broth- Moderate turbidity Heavy, 
flocculent sediment. 

Litmus milk: Rennet coagulation, 
peptonized Litmus reduced 
Indolenot formed. 

Nitrites not produced from nitrates 
Slight production of hydrogen sulfide. 
Acid and gas from glucose Lactose, 


sucrose, maltose .and starch not for- 
mented. 

Coagulated .albumin liquefied. 

Blood scrum liquefied. 

Brain medium blackened and glowly 
digested. 

Minced pork medium - Slight disinte- 
gration ; sour, putrefactive odor. 

Non -pat hogeni c . 

Optimum temperature 20®C to 25®C. 
Slow grow th at CC and no visible grow th 
at 37‘’C. 

Aknacrobic. 

Source: From muscle tissue of hogs at 
slaughter. 

Habitat: Not determined, other than 
this source. 

47. Clostridium nlgrlficans Workman 
and Weaver. (Iowa State Cbll. Jour. 
Sci., 2, 1927-28, 63; Werkman, Iowa State 
Coll. Research Bull. 117, 1029, 163.) 
From Latin niger, black and faeiens, 
making. 

Rods : 0 3 to 0.5 by 3.0 to 0.0 microns, 
n-ith rounded ends Motile. Spores 
oval, subtcrminal, slightly swelling rods. 
Gram-positive. 

Gelatin : Not liquefied. 

Peep agar colonies : Show blackening of 
medium around colonies. Black in- 
creased by adding 0 1 per cent ferric 
chloride to medium. 

Milk: Not recorded 
Indole not formed. 

Nitrites not produced fr^m nitmfes. 
Glucose not fermented 
Carbohydrates not fermented. 
Cki^qlated albumin not liquefied. 

Blood serum not liquefied. 

Brain medium blackened but not 
digested. 

Hydrogen sulfide produced from 
cystine. 

Non-pathogenic to man, guine.a pig, 
mouse, rat and rabbit. 

Optimum temperature SS'C. Ther- 
mophilic, growing at 65'C to 70*C. 
Anaerobic. 

Distinctive character; Black colonics 
m agar media. 
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Source: From canned com showing 
gulfur stinker spoilage, also occasionally 
from soil and manure. 

Habitat • Presumably soil, altbougli <le 
tected with great difhculty. 

■IS. Clostridium belfantll (Carbone and 
Venturelli) Spray. (Bacillus beljanlti 
Carbone and Vcnturclli, Boll Isl Sicro- 
ter., Milan, 4i 1023, 50; not Bacillus bel~ 
/flnliiMigula, Syat d Bakt , 5, 1900, 7fi7; 
Spray, in Manual, Sth ed , 1939, 759, 
Endosporus belfaniii Prd>"ot, Ann Inst 
Past , 61, 1938, 75 ) Named for Bclfanti. 
an Italian bacteriologist 
Bods. 04 to 0 G by 1.5 to 7 0 micruiis. 
thick and straight, occurring singly, m 
pairs and in short ciiains Motile 
Spores large, oval, central toeubicrminal, 
swelling rods Usually Oram-ncKativc, 
occasional cells Gram-posuive 
Granulose reaction negative 
Gelatin . Not Hciuefied. 

Plain agar surface colonies (anaerobic) 
Large, round, opaque, with filamentous 
edge 

Deep agar colonics . Arborescent along 
the stab. Gas u formed. 

Plain broth' Diifubc turbidity, clearing 
by precipitation No pigmentation Gas 
is formed. 

Potato mash Forms a foam becoming 
violet in 24 to 48 hours, persisting 3 to 6 
^days, but disappearing on e.\posure to air. 

Potato slant: Grayish pellicle, becom- 
ing violet in 24 to 48 hours. Gas of alco- 
holic odor is produced No acetone 
Glycerinated potato. Thin, grayish 
pellicle, not becoming violet. 

Milk' Coagulated in 24 to 43 hours. 
Clot broken by gas. 

Milk agar: Abundant growth Gas of 
butyric odor is liberated. 

• Indole IS formed 
Hydrogen su!6de not formed. 

Acid and gas from glucose, fructose, 
maltose, sucrose, lactose and mannitol 
Starch and inulin weakly fermented. 
Coagulated albumin not liqueGed 
Blood serum not liquefied 
Grows well at ST'C. 


Anaerobic. 

Specifically agglutinated only by homol 
ogous antiserum 

Source From retting beds and from air 

Habitat Not determined, other than 
these sources. 

Note Sim other strains of similar pig- 
menting, sporulating anaerobes arc de- 
scribed by the authors These have the 
general characters of Clostridium bel- 
fantii, but differ in certain particulars, 
such as color of pigment, fermentation 
and specific agglutination Present in- 
formation does not permit accurate 
systematic differentiation 

48a Clostridium maggiurai (Carbone 
and Vcnturclli) Spray (SociliM« mag- 
gtorai Carbone and Vcnturclli, loc eit , 
59, Spray, in Manual, 3th cd , 1939, 759, 
Endosporus maggiorai Pr^vot, toe ett , 
76 ) Named for Maggiora, an Italian 
bactcrio'ogist 

Characters in general tlioso of the 
group, but does not produce indole 

Violet pigmentation persisting only 24 
hours 

No alcoholic odor from cultures 

Specifically agglutinatcdonly by homol 
ogous antiserum 

From mud from bed of stream in Italy 

48b Clostridiumderossn (Carbonoand 
Venturelli) Spray (Bacillus de rossii 
Carbone and Vcnturclli, foe cif , 59; 
Spray, in Manual, Sth cd , 1930, TOO, 
Endosporus rossit Prdixit, loc eit , 70 ) 
Named for G de Rossi, an Italian 
bacteriologist 

Characters m general those of the 
group Greenish pigmentation on potato 
slant, changing to violet or orange 

Indole is formed 

Spedificallyagglutinatedonly byhomnl- 
ogoua antiserum 

From soil m Ilaly- 

48c Clostridium oltolengkti (Carbone 
and Venturelli) Spray. (BaciJfus ollo- 
lenghu Carbone and Venturelli. loc cil , 
59, Spray, m Manual, Sth cd , IW'', 700, 
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Undosporus oUolengkii Pi^vot, /oc. ciL, 
76.) Named /or Ottoicnghi, an ItalUn 
baetcriotogjit. 

Characters in general those of tho 
group. Potatoslantdigestcd toagraybh- 
brown mash. Greenish pigment changing 
to reddish. Gas of disagreeable odor ia 
formed. 

Indole is formed. 

Spcoificollyagglutlnatcdonly by homol- 
ogous antiserum. 

From mud from bed o! a stream in Italy. 

4Sd. C/oa//idjuj?j;)(iyfjo/Jw7Carboneand 
Vcnturelli) Spray, (Bacillua paglianit 
Carbone and Vcnturelli, he. cil., CO; not 
Bacillus pofffianiV Trevisan, I generi c Ic 
specie dclJc Battcriacee, J8S9, 1&; Spray, 
in Manual, Sth cd., 1930, 760; Fridosporus 
pagUanii Pr^vot, he. cU., 70.) Named 
for Pnglinni, an Italian bacteriologist. 

Cliaracters in general those of tho 
group. One or tno subtcrminal spores 
arc said to bo formed. 

Greenish pigmentation on potato, 
brotvnlng tWtb age. 

Indole is formed. 

Specifically agglutinated only by 
homologous antiserum. 

From soil in Italy. 

48e, Ctoslridium lusligit (Carbone and 
Vcnturelli) Spray. (Fociiias lustigii 
Carbone and Vcnturelli, he- at , 59; not 
Bacillus lustigiiTrevtsaa, in lilt quoted 
from DcToni and Trevisan, in Saceanlo, 
Syllogc Fungnrum, S, ISS9, OSS, not 
Bacillus lusttgi Chester, hfan. Determ. 
Bact., 1901, 3W; Spray, in Manual, 5th 
ed., J030, 760; Bndusparus lusli;/ii Prdvot, 
loc at., 70 ) Named for Lustig, an 
Italian bacteriologist. 

Characters in general those of tho 
group. Green pigmentation on potato 
slant, 

Jndolc is not formed. 

gpecificallyaggfutinatedoulybyhomol- 

ogous antjseruro. 

From mud and soil in Italy. 

48f. Clostridium sclavoi (Carbone and 
Vcnturelli) comh. nov. (Boedius zclavoi 


Carbone and Vcnturelli, loc. ctt., 60; 
Bndosporus sclavoei Pr4vot, he. cil., 76.) 
Named for Sciavo, an Italian bac 

teriologist. 

Characters in general those of the 
group. Greenish to bron'n pigmentation 
on potato slant. 

Indole is not hnricd. 
Spccificallyagglutinatedonly by homol- 
ogous antiserum. 

From retting flax in Italy. 

49. Clostridium vcnturelli (deTomasi) 
Spray. (Bacillus vcnturelli de Tomasi, 
BoM. Jst. Sierofer. Milanese, 4, 1925, 
203; Endosporus venturelli Prdvot, Ann. 
Inal. Past., 6t, 193S, 70; Spray, in 
Manual, Sth ed., 1930, 760.) Named for 
VentorclJi, an Italian bacteriologist- 
Hods: Pleomorphic, fusiform to 
straight or slightly curved, with rounded 
ends. Size variable with medium, 05 
toOBbyH.5 to 8.0, and up to20 Omicrons. 
Occurring singly, in pairs, in chains, or 
frequently in parallel groupings. Jlotile. 
Capsulatcd, Spores oval, central to ex- 
ccntric, swelling rods. Gram-negative. 

Granulose reaction positive; showing 
violet granules with iodine. 

Gelatin : No growth ; no liquefaction. 
Glueogo agar surface colonies (an- 
aerobic): Pound, becoming rosc-colored. 

Plain agar slant (anaerobic): No 
gron-fb. 

Maltose agar stab : Colonies lenticular, 
yellowish, turning to rose. Odor of 
acetone- 

Plain broth : No growth. 

Potato slant (anaerobic): Becomes 
mucilaginous. Bubbles of gas of amylle 
odor. 

Potato mash: Very abundant growth; 
rose color, with red spots. 

with CaCOi • Coagulated ; becom- 
ing yellow, then pale rose. /Unylic odor. 

Acid and gas from glucose, maltose, 
sucrose, fructose, lactose, inositol, oez' 
trin end starch. Arabinose. glycerol, 
mannitol and inulin not fermented (cited 
from Weinberg et al., Los Mic- Anaer.. 

mr.soo). 
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Fermentation pnsdiictg include espe- 
cially acetone and amyl alcohol, and 
■’mailer amounts of propyl, butyl and iso- 
bulyl alcohols, and acetic acid. 

Coagulated albumin not digested. 

Blood serum not liquefied, forms a 
small amount of yellowish liquid. 

Optimum temperature IS^C to 20“C 
Inhibition of growth and pigmentation 
above 25®C , 

Anaerobic 

Distinctive character. Forms a rose- 
colored pigment which is soluble in alco- 
hol, but not in water, ether or cblorofomi. 
Source - From potato 
Habitat. Not determined, other than 
this source. 

SO Clostridium roseum McCoy and 
McClung. (Arch f. Mikrobiol , 6, 1935, 
237 ) From Latin roseum, pink. 

Rods • 0 7 to 0 9 by 3.2 to 4.3 microns, 
occurring singly, in pairs and m short 
chains Motile with peril richous Qagella 
Spores oval, subterminal, swelling rods 
to Clostridia Qram-positive, becoming 
Gram-negative 

Granulose reaction positive in clostri- 
dial stage 

Glucose gelatin* Liquefied. 

Plain agar slant (anaerobic). Surface 
growth scant, scarcely perceptible 
Glucose agar surface colonies (anaero- 
bic)- Raised, smooth, edges slightly 
irregular Pink to orange pigment 
Deep glucose agar colonies. Compact, 
lenticular, pink to red-orange. 

Blood agar not hemolyzed 
Pigmentation (anaerobic) Colonies 
red-orange, becoming purplish-black on 
aeration 

Plain broth. No growth. 

Glucose broth: Abundant, uniform 
turbidity, with much gas 
Litmus milk . Stormy coagulation. 
Litmus reduced, but obscured by pink 
pigment Clot slowly softened Pro- 
teolysis demonstrable on milk agar. 

Potato- Rapid digestion to a clear 
yellow fluid and bluish sediment. Much 
goa w ith butylic odor. 


Corn mash: Resembling reaction of 
Clostridium aeelobutylicum, but w-ith 
flesh-orange pigment, becoming slowly 
purple at surface on ageing. 

Hydrogen sulfide formed from thiosul- 
fate and sulfite 

Nitrates reduced to ammonia. 

Nitrites reduced to ammonia. 

Indole not formed. 

Acid and gas from xylose, arabinose, 
glucose, mannose, fructose, galactose, 
lactose, maltose, sucrose, rafiinose, starch, 
dextrin, glycogen, inulin, pectin and 
sallcin Esculin and amygdalm weakly 
fermented Mannitol, erythritol, glycer- 
ol, rt-methyl glucoside, Ca-!actate and 
cellulose not fermented. 

Coagulated albumin cubes • Softened 
and yellowed by slow digestion 

Blood serum not liquefied. 

Brain medium not blackened or 
digested 

Non-pathogemc for guinea pig and 
rabbit 

Optimum temperature about 37“C. 
Growth occurs from8*C to 62*0. 

Anaerobic. 

Source . From German maize 

Habitat . Probably occurs m soil. 

51. Clostridium ebromogenes Prdvot. 
(Chromogenic anaerobe, Ghon and 
Mucha, Cent f Bakt , I Abt , Orig., iS, 
1906, 4(^; Bacillus anaero6ius chromo- 
genes LeBlayc and Guggenheim, Man. 
Prat, d Diag Bact , 1914, 321; Pr^vot, 
Ann Inst. Past., 6/, 1933, 85 ) From 
Latin, color-producing. 

Ro(k Moderate size, coccoid to elon- 
gate, ends rounded to slightly pointed; 
straight to slightly curved Occurring 
singly, paired, in short chains and m 
long, curved to coiled filaments Capsu- 
late, especially m serum media. Motile, 
with many pentnehous flagella Spores 
abundant, oval, central, subterminal, to 
apparently terminal at maturation, ew ell- 
ing rods to clubs and clostridia Gram- 
positive 

Granulose negative w ith iodine 
solution. 
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Gelatin: Liquefied in 48 hours. PifiTuse 
turbidity, cleaving with abundant, whit- 
ish'gvay sediment, which later becomes 
red to violet-red. Upper (1 cm) layer 
shows diffuse, red pigment. 

Deep plain agar (without peptone): 
Growth sparse. Pigment not formed in 
absence of peptone. 

Bloodagar surface colonies (anaerobic) : 
Grayish, moist, shining, flat; edges lobate 
with finely dendritic-tufted edges. Blood 
agar is hemolyzed. 

Giucose agar surface colonics fana- 
erobic) : As on blood agar. Growth 
slightly less profuse. 

Glucose agar deep colonies: Grayish- 
white, multi-Jobate, with dense center 
and dendritic, tufted edges. Growth 
begins about 1 cm boloa- surface. Gas 
obuDdantJy formed. Diffuse, red pig- 
ment appears in superficial layers after 
4 to S days. 

Glucose znoat-in/us/on broth: Abun- 
dant, diffuse turbidity with much gas. 
r' ’ •’ - — ^ — /N hxtwith 


times fails At best, moderate turbidity 
and sediment. No gas. 

Synthetic fluid media (Uschinsky, 
etc): No growth (unless peptone is 
added). Growth is proportionate to 
added peptone 

Potato elant (anaerobic): Growth deli- 
cate, shining, grayish-yeflow Fecal 
odor. 

Milk: Spongy coagulation after 3 to 4 
days- Abundant gas. Turbid, yelfow- 
ish whey is expressed. Casein clot 
gradually digested in 4 to 6 weeks Fecal 
odor. 

Indole is not formed. 

Hydrogen sulfide is abundantly formed 

Coagulated albumin (hydrococl- and 
ascitic-fluid); Digested and blackened, 
with moderate gas of fecal odor. When 
covered with agar, the agar plug shows 
diffuse, red pigmentation 

Pathogenicity: Weakly pathogenic for 
white mice and guinea pigs. Produces 
hemorrhagic, serous peritonitis after in- 


traperitone&l inoculation. Death due 
apparently to a weak toxin. Virulence 
increased by animal passage. 

Grows n’ellat2rCa.nda.t37‘’C. 

Anaerobic. 

Distinctive character: Red pigmenta- 
tion which is increased on addition of 
chlorine-, or of bromine-water. Although 
produced by an anaerobe, pigment ap- 
pears only in aerated rone and depends 
on peptone contentof medium. 

Source: From pus of a human peri- 
oepbrith abscess. 

Habitat; Not determined, other than 
this single source. 

52. Clostridium fejsiaeam (Carbone 
and Tombolato) Bcrgey et al. {^actllus 
fehineus Carbone and Tombolato, Le 
Staz. Sper. Agrar., Ital., ^0, 3917, 563, 
Huschmann and Bavendamm, Cent. f. 
Bakt.,nAbt.,d^ 1925,340; Van derlek, 
Thesis, Delft, 1930, (l43?)s CloalriHura 
feltinus Bergey ct si., Manual, 3rd ed., 
1^0, 453.) Named for FeJsinea, the 
ancient name of Bologna, Italy. 

Described from Ruschmann and Baven- 
damm (loc ctt.), from the Kluyverstrain 
used by Vaa der Let (ice. cil.), aod from 
McCoy and McCIung, Arch. f. Mikro- 
biol-.g, 1935,230. 

Rods . 0 3 to 0.4 by 3.0 to 30 microDs, 
occurring singly, in pairs and in short 
chains. Motile with peritrichous flagella. 
Spores oval, subtermlo.il, swelling mtb 
to Clostridia. Gram-positive, becoming 
Gram-negative. 

Granulose positive h tbo clostridW 
at&ge. 

Glucose gelatin ; Liquefied. 

Plain agar slant (anaerobic): Surface 
growth scant, scarcely perceptible. 

Glucose agar surface colonies (anacr- 
obic):Rafsed, smooth, slightly irregubr, 
yrilow-oransc. 

Deep glucose agar colonics: (rompacC, 
fcnticular, opaque, yellow. 

Blood agar not hemolyzed. 

Pigmentation (anaerobic) Vellow- 
orange, ageing to brownish. N'ot ehang- 
log on aeration 
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Plain broth : No growth. 

Glucose broth: Abundant, unifoim 
turbidity, with much gas. Yellow slimy 
sediment. 

Litmus milk: Acid and coagulation. 
Litmus reduced. Clot torn and yellow ed 
No visible digestion. 

Potato- Digested to a yellow slime 
Much gas w ith butylic odor. 

Corn mash; Resembling reaction of 
Clostridium acetobuli/licum, but with 
flesh to orange pigment. 

Indole not formed 
Nitrates reduced to ammonia 
Nitrites reduced to ammonia 
Acid and gas from arabinosc, xj'lose, 
glucose, mannose, fructose, galactose, 
lactose, maltose, sucrose, rafiinose, starch, 
dextrin, Inulin, glycogen, pectin and 
salicin. Mannitol, erythntol, glycerol, 
Cadactate and cellulose not fermented 
Fermentation products include butyl 
and ethyl alcohol, acetone, organic acids 
(probably butyric and acetic), H» and 
COa 

Coagulated albumin cubes Softened 
and yellow ed by slow digestion 
Blood scrum not liquefled 
Brain medium not blackened or 
digested 

Non-pathogemc for guinea pig and 
rabbit 

Grows at 37“C. 

Anaerobic. 

Source From retting flax 
Habitat- Not determined Found in 
soil in Italy, Argentina and m the United 
States. 

S3 Clostridium carbooei .Vmaudi 
(Soc Intern. Microbiol , Boll Sez Ital , 
8, 1936 , 251, and Boll 1st Sierotcr, 
Milano, 16, 1937, G50, Injlabihs carbonet 
Prdvot, Man. d Class , etc , 1940, 96 ) 
Named for Carbone, an Italian bac- 
teriologist 

Rods • 0 8 to 1 0 by 3.5 to 4 5 microns, 
with ends slightly tapered Non-motile 
Spores oval, terminal, 0 8 to 1 0 by 1 0 to 
1.75 microns, swelling rods. Grain- 
positive. 


Granulosc reaction strongly positive 
with lodmc solution 
Gelatin • No grow th 
Glucose and lactose gelatin No growth. 
Plain agar surface colonies (anaerobic) • 
Flat, shining, colorless, with irregular 
edges 

Malt agar surface colonics (anaerobic) • 
Creamy to slightly reddish colonies w-ith 
irr^ular edges. 

Roux -potato slant (anaerobic) Puncti- 
form, raised, opaque, deep red colonies, 
becoming almost violet 
Plain agar stab Only traces of growth 
along stab. 

Glucose and maltose agar stab: No 
growth. 

Plain broth- Very slight, colorless, 
diffuse turbidity 

Glucose broth Very slight turbidity. 
Maltose broth Intense turbidity, with 
profuse, reddish-yellow sediment 
Tarozri broth . Slight, diffuse turbidity. 
Indole not formed 
Hydrogen sulfide not formed. 

Milk- Soft coagulation, with slight, 
fine reddish flocculence Whey turbid 
and colorless Reaction acid Clot not 
digested 

Digest-milk (optimum medium) Very 
abundant turbidity, w ith bright red 
flocculent sediment, diffusing uniformly 
on shaking 

Coagulated egg->’olk broth Slight tur- 
bidity, no digestion 
Coagulated egg-albumm broth- Slight 
turbidity, no digestion 
Coagulated serum (Loefiler,anaerobic) 
Poor growth, flat, red surface colonies 
No digestion 

Brain medium Not recorded 
Cellulose not attacked. Hemp is not 
retted 

Ferments weakly Glucose, maltose, 
sucrose, galactose, fructose and rafRnose. 
Slow and partial fermentation of lactose 
(only in acidified medium). Starch 
slightly fermented. Fermentation pro- 
ducts include Hj, CO,, CIL, butyric acid 
and traces of ethyl alcohol 
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Won-patliogenlc for sheep, rabbit, 
guinea ptg or white mouse. 

Optimum reaction pH 7.0 to 7 . 3 ; 
minimum pH 0.0; maximum pH 80. 

Optimum temperature ST'C. Grows 
siow{y at 25 C to 3Q^Cj growth ceases at 
40“C. 

Anaerobic. 

Distinctive character: Produetiori of a 
brilliant red pigment, soluble in amyl 
alcohol, petrol-ether, xylol and aniline 
oil. Partly soluble in ether, chloroform 
and acclone. Pigment very stable In 
liglit. 

Source: From macerated raw potato 
infuaiuu. 

Habitat : Not recorded, other than from 
this single source. 

54. Clostridium spumarum (Pr«5vot 
and Pochon) conti, noc. (Pteefridium 
sputnarum Prdvot and Pochon, Compt. 
rend Soc. Biol,, Paris, ISO, 1039, 96 C.) 
From Latin, foam or froth. 

Rods: 0.5 by 4 0 microns, motile. 
Spores arc oval and terminal, sn'elltng 
rods. Gram-positive 
Gelatin • Liquefied m 15 days. 

Deep agar . Forms small cottony 
colonics and a few gas bubbles. 

Peptone water. Turbidity and slight 
sediment. 

AliJk. Coagulated in 5 days, but clot is 
not digested. 

Indole la produced. 

Hydrogen sulfide is formed (medium 
not stated) 

Sugars not attacked immediately after 
isolation. 

After 1 month cultivation, ferments 
slowly glucose, fructose, galactose, mal- 
tose, arabinose, xylose, sucrose, manmioJ 
and starch. Inulm is not fermented. 

Cellulose <m eynthetic medium) is 
fermented chiefly to acetic and butyric 
acids, together with inflammable gas and 
traces of ethyl alcohol. 

Coagulated albumin not attacked. 

Brain medium not blackened. 

Optimum temperature around 37®C. 
Not ibermopblUc. 


Anaerobic. 

Distinctive characters : Does not pro. 
duee pigment, and ferments a variety of 
cariwhydratps. 

Source *, Front the scutnof sugar refining 
vats. 

Habitat; Not determined, other than 
/ftwn this source. 

55. Clostridium werneri Bcrgey et al. 
(Vaeillus eellulosam fermenlans W'erner, 
Cent. f. Bakt., It Abt., 67, 1926, 297; 
Beigey et al., Manual, Srd cd., 1030, 4o2; 
Bacterium cellulosam Jepson, Bull. Ento- 
mol. lies., £S, 1037, 163; Terminosperus 
cellulosam fermenlans pVdvot, Aon. Inst, 
Past,, 6t, 193 s, SO; Termtnosporus cellu- 
hsom-fermenlans Privot, Man. d. Class., 
etc., IWO, U8-) Named for Erick tt'er- 
tier, the German bacteriologist who first 
isolated tbis'organism. 

Refated species: Probably closely re* 
hted to Claslridium omcliansXit. 

Rods : 0.5 to 0.7 by 1,5 to 7,0 microns, 
occurring singly and in pairs, but not ia 
chains. Motile with peritrichous flagella. 
Spores oval, terminal, snelling rods. 
Gram-negative. 

Cellulose agar slant (anaerobic); 
Growth only in contact with cellulose. 
Growth grayish black; agar is darkened. 
Cos is formed. 

Agar slant (enaerobic) : No gron'th 
Broth: No growth. 

Broth with filter paper: Poor growth; 
cellulose weakly attacked. 

Omelianski solution with filter paper: 
Abundantgrowth; cellulose digested nith 
formation of il* and COj. 

Hydrogen sulfide is formed in the 
Omelianski medium, presumably from 
the (NH 4 l»SOi and MgSOi. 

Glucose not fermented. 

Carbohydrates, other than cellulose, 
iM>t fermented 

Non-pathogenic for mice. 

Optimum temperature 33*0 to 37*C. 
Anaerobic. 

Source ■ Fj^m larvae of rose leaf beetle 
(Potosia cuprea). 
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Habitat ; Occurs In soil and in feces of 
herbivorus animals. 

50. Clostridium cellulosoWeas Conrles 
and Rcttgcr (Jour, Bact., 2/, 1931, IG7; 
Caduceui cetlulosolcens Prdvot, Ann 
Inst. Past 193S,S6.) From chemical 
term, cellulose, and Latin, dissolving. 

Bods- 0 5 by 2.0 to C.0 microns, com- 
monly curving, occurring singly and in 
pairs, not in chains. Mon-motile Spores 
spherical, terminal, Bncllingrods Gram 
stain uncertain; usually Gram-negative. 

Docs not grow in routine media, except 
where cellulose or certain few carbohy- 
drates are added. 

Surface colonics on dextrin-cysteine 
meat infusion agar (anaerobic) Tiny, 
round, transparent dew-drops; finely 
granular, with smooth edge. 

Acid and gas from cellulose, dextrin, 
arabinose, xylose and soluble starch. 
Glucose, fructose, mannose, lactose, mal- 
tose, sucrose, melezUose, raffmosc, mulm, 
salicin, amygdalia, adonitol, dulcitol, 
erythrltol, glycerol, inositol, mannitol, 
sorbitol and gum arable not fermented 

Cellulose decomposed to Hi, CO» and 
organic acids. 

Grows at 37*C. 

AnacroWc. 

Source • From horse feces. 

Habitat- Not determined, other than 
this source. Probably widely dispersed 
in manured soil. 

57. ClostTldlum dissolvens Bergcy et 
al. (Bactlfus ceflufosae dissofeens Khou- 
vine, Ana. Inst. Past., 57, 1923, 7J1, 
Bcrgey etal., Manual, 2nd cd , 1925,314; 
Coduceus ccUuIosoe dtssoleens Pidvot, 
Ann Inst. Past , 61, 1938, 86.) From 
Latin, dissolving. 

Bods . Slender, ranging from 2.5 to 12 5 
mictona in length, occurring singly, 
occasionally m pairs, but not in chains. 
Non-motilc Spores oval, terming, 
anelbngrods Cram-negative. 

Cellulose is digested by the fomation 
of an endocellulasc which acts only when 
the bacteria are attached to the cellulose. 


Saccharides are formed from cellulose, 
also COi, Hj, ethyl alcohol, acetic, lactic 
and butyric acids 

A yellow pigment is formed in presence 
of cellulose. 

Glucose not fermented. 

Carbohydrates, other than cellulose, 
not fermented. 

NoD-patbogenic for guinea pig. 

Optimum temperature • Grows betw cen 
35*C and S1®C, without a definite 
optimum 

Anaerobic. 

Distinctive character- Grows only in 
media containing cellulose, m the pres- 
ence of which it produces a yellow 
pigment 

Source From human feces. 

Habitat * Intestinal canal of man 

5S. Clestrldliun omellaoskll (Henne* 
berg emend. Clausca) comb, not/ (Cel- 
lulose fermenting microbe, Omelianski, 
Compt. rend. Acad Sci , Paris, f2f , 1805, 
653 (Boetiluj /emcntntionfj cellulosae 
Omelianski, Arch Sci Biol. (Russ.), 7, 
1890, 410; Bacterium ceBufosfs Migula, 
Syst. d Bakt , S, 1009, 513); Dacille hy- 
droginique, Omelianski, Arch. Sci. Biol. 
(Russ ).8, 1902-63,263 (Wasscrstoffbacil- 
lus, Omelianski, Cent. f. Bakt., II Abt., 
S, 1992, 202; Bacillus fasstcularuin Leh- 
mann and Neumann, Bakt Diag , 4 
.Aufl , I, 1907, 4C6, Bacillus hydrogcnti 
Jungano and Distaso, Lea Ana^robics, 
1910, 147; Bacillus omtltanshi Hcnne- 
berg, Cent f Bakt , II Abt , S$, 1922, 
276, emend Clausen, Cent f Bakt II 
Abt , 8i, 1931, 40 and 54, Omeliansitllus 
felldrojenicus Heller, Jour. Bact , 7, 1922, 
5, Caduceus ceflufosae hydrogenicus Pr6- 
vot, Ann. Inst Fast , Ct, 193S, 8C); 
Bacillc formcmquc, Omelianski, -kreh, 
Sci Biol (Russ ) . 9, 1902-4)3, 2C3 
(MeUianbacillus, Omelianski, Cent, f 
Bakt , 11 Abt . It, 1903-01, 370, Baciffuj 
mcthanigcnes Lehmann and Neumann, 
BaU Diag , 4 Aufl , f, 1007, 4C0, Cello- 
bacillus mellionijenes Orla-Jensen, Cent, 
f. Bakt . n Abt., S2, 1909 , 343; Bacillus 
tnefAanti Jungano and Distaso, Lea 
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Anadrobies, 1910, 146; Caduceus cellulosae 
hudrogeniais var. cellulosae methanicw 
Prdvot, Ann. Imt Past., 61, 1938, 86; 
Cadnceut cdlulo^ae tnethanicus Prdvot, 
Jrati. d. Class., etc., 1940, 150).) Named 
for Omelianski, the tluastan bacfcriolo' 
gist who fir.st described this type. 

This species was apparently first iso- 
lated and slvidied in pure culture by 
Clausen {loc. cif.). Prom his studies he 
concludes that OmeUanski’s Wasserstoft- 
and hlethanbacillua ore but a single 
Bpecies, and that the gaseous fermenta- 
tion products (IIj, COj and CII,) were 
affected by the syrnhiotio hrms aWays 
present in Omelianski'a cultures. 

His evidence is quite convincing, and 
the organism is presented here from his 
description. 

Rods; Length varying with the 
medium, 0 5 to 0 7 by 5.0 to 15-0 microns, 
straight to slight}}’ curved. Occurring 
chiefly singly, occasionally in pairs, fre- 
quently parallel in groups, never in chains 
or filaments. Young cells motile, but 
motility disappearing with sporulation. 
PJflgclla not demonstrable. Spores 
spherical, terminal, swelling rods. 
Spores 1 0 to 1 6 microns in diameter, 
varying with medium, Gram-positive, 
becoming Gram-Iabileon sporulation 
Young vegetative cells colored wine-red 
with iodine solution. 

Gelatin (plus asparagine) ; Liquefied in 
6 to 10 days. Medium remains perfectly 
clear. 

Asparagine agar deep colonies ; Grayish- 
white, delicate, cottony, with fine radial 
outgrowths 

Asparagine agar surface colonies (anaer- 
obic) -Poor growth, delicate, translucent, 
filmy, scarcely discernible. 

Cellulose-livev broth • Solution remains 
visibly clear and does not darken with 
age. Occasional large gas bubbles arise. 
Indole not formed. 

Ammonia not formed 
Nitrates not reduced to nitrites 
Traces of HiS produced in ihoiganic 
solutions. 

Milk: Soft coagulation in 24 bouis. 


BACTEniOLOGY 

Amorphous c)ot aht-laks and settles, form, 
tng a yellowish-red to orange sediment 
With turbid supernatant whey. 

Brain medium : Not digested or black, 
ened; no visible evidence of growth 

Jvone of the folloning carbohydrates 
attacked: Afaltose, mannitol, lactose, 
glucose, sucrose, galactose, fructose, 
starch, salicin, glycerol and inulin. 

Cellulose apparently the primary’ C- 
Bource, but is only weakly attacked by 
pure cuUutes- 

Ycllow pigment not recorded in pres- 
ence of cellulose (see Clostridium 
dissclcens). 

Kon-pathogenic for mice; otheranimals 
not recorded. 

Optimum reaction pH 7.0 to 7.4; 
grows between pH B.O and 8.4 

Optimum temperature 57*C to 42*C. 

Anaerobic : Growing at 25 to 30 mm 
mercury pressure. 

Distinctive characters : Ability to 


without requiring presence ol ceiluiose. 
Spores resist beating at 100“C for 00 
minutes. 

Source: From human, cow and horse 
excreta, from cow's stomach' contents, 
from cheese and from soil. 

Habitat ; Intestinal canal of animals, 
and presumably thence widely dissemi- 
nated in soil. 

59 Clostridium camis (IGein) Spray. 
(Art V, von Htbler, Cent f. Bakt., I Abt,, 
gS 1899, 5l5j Bactffuscarnis Klein, Cent, 
f. Bakt , I Abt., Orig , SS, 1004, 459, also 
Trans. Path. Son., London, SS, 1901, 74, 
Art. VI, von Hibler, Untersuch. li. d. 
Path. Anaer , 1908, 3 and40fi; IMlenllus 
seitus Heller, Jour Bact , 7, 1922, 6; 
SaciUiis lacdparcus Lehmann and Susa- 
ttiann in Lehmann and Neumann, BaU. 
Diag , 7 Aufl , 2, 1027, 617; Pleclridtmi 
aimU Pr6vot, Ann. Inst. PMl . 

1938 87, Spray, in Bergey et aJ., 

Mam»l. 5A ed , 1S3!), 750, OosMJm 
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scifum Prdvot, Man. d Class , etc , 
1910, 136.) From Latin, of flesh. 

Description from Hall and Duffett, 
Jour. Bact , 29, 1935, 269. 

Rods : 0 5 to 0.7 by I 5 to 4 5 microns, 
occurring singly, in pairs, rardy in 
chains of 3 to 4 cells. Motile with pen- 
trichous flagella. Spores oval to elongate, 
subterminal, slightly swelling rods 
Gram-positive. 

Gelatin : Not liquefied or blackened 
Agar surface colonics (aerobic) 
Minute, transparent dew-drops, becom- 
ing flat and lobate. 

Blood agar surface colonics (aerobic) 
Similar to plain agar Slight hemolysis. 

Deep agar colonies : Lenticular, becom- 
ing nodular to arborescent 
Milk; Abundant gas, but no coagulation 
or other change. 

Indole not fomed. 

Acid and gas from glucose, galactose, 
fructose, maltose, lactose, sucrose, omyg* 
dalin, salicin and dextrin Trehalose, 
rafHnose, xylose, arabinose, starch, tnulin, 
mannitol, dulcitol, sorbitol, glycerol and 
inositol not fermented. 

Coagulated albumin not liquefied 
Blood serum not liquefied. 

Brain medium not blackened or 
digested 

Pathogenic for guinea pig, n bite rat and 
rabbit. Forms an exotoxm of moderate 
intensity, producing edema, necrosis and 
death on suificient dosage 
Grows well at both SIX and at room 
temperature 

Anaerobic and microaerophiUc, grow- 
ing delicately on aerobic agar slants. 

Source; Originally isolated from n 
rabbit inoculated with garden sod (von 
Ilibler); from contaminated beef infu- 
sion (Klein) 

Habitat : Probably occurs in sod 

CO Clostridium hlslojyticujn (Wein* 
berg and Seguin) Bcrgey et al {Bacittu* 
hijfoli/ticus Weinberg and Segum, Coinpt 
rend. Acad. Sci , Paris, 16S, 1916, 419; 
WeinbtTgitlus htslolyitcua Heller, Jour 
Bact., 7, 1922, 9; Bergey et al , Manual, 


1st ed., 1923, 328 ) From Greek, tissue- 
dissolving. 

Rods . 0 5 to 0 7 by 3 0 to 5 0 microns, 
occurring singly and in pairs. Motile 
wdtb pcritrichous flagella. Spores oval, 
subterminal, swelling rods. Gram- 
positive 

Gelatin Complete liquefaction in 24 
hours 

Blood agar surface colonies (aerobic) : 
Minute, round dew-drops. Blood is 
hemolyzcd. 

Deep agar colonies Variable; fromlen* 
ticular, lobate, to fluffy, according to the 
agar concentration. 

Agarslant (aerobic) Grows aerobically 
in barely perceptible film, or in tiny, 
emooth, dbcretc colonies 

Broth Turbid, with slight precipitate. 

Indole not formed. 

Nitrites not produced from nitrates 

Litmus milk. Softly coagulated, then 
slowly digested. Little gas is formed. 

Carbohydrates are not fermented. 

Coagulated albumin slowly liquefied 

Blood serum slowly liquefied with 
darkened, putrid fluid 

Brain medium blackened and digested 
with putrefactive odor. 

Egg-mcatmedium- Little gas is formed. 
Meat first reddened, then darkened in 3 
da>'s Digestion apparent in about 24 
hours Nauseous odor Tyrosin crystals 
arc abundant after about a w eek 

Pathogenic for small laboratory 
animals Produces a cytolytic exotoxin 
w hich causes extensive local necrosis and 
sloi^hing on injection Not toxic on 
feeding 

Grows well at 37*C. 

Anaerobicandmicroaerophilic. Grows 
feebly on aerobic agar slant. 

Source- Originally isolated from war 
wounds, where it induces active necrosis 
of tissue 

Habitat. Not determined, other than 
source stated Found occasionally in 
fcccs and soil. Apparently widely, but 
sparsely, dispersed in soil. 
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Bacillus diniorphobutyricus Lehmann 
and Neumann. (Dimorpher Butter- 
saurebacillus, Grassberger and Schatten* 
frob, Arch. f. IIyg.,60, 1907, 59; Lehmann 
and Neumann, Bakt. Diag., 4 Atifl., t, 
1907, 441.) From milk. 

Bacillus elegans IlomanovUch. 
(Compt. rend. Soc. Biol., Paris, 71, 1911, 
169.) From normal human intestine and 
from diseased appendix. 

Bacillus fibrosus Gcratner. (Thesis, 
Basel, 1894 , 26.) From soil and sewage. 

Bacillus fiUggeiMigrih. (AnaerobeNo. 
IV, FlUgge, Ztschr. f. Hyg., 17, 1894, 
290; Migula, Syst. d. Bakt., S, 1900, 597.) 
From boiled cow’s milk. 

Bacillus fossicularum Lehmann and 
Neumann. (B’aascratolTbacillus, Omell- 
nnski, Cent, f Bakt., II Abt., S, 1902,202; 
Lehmann and Neumann, Bakt. Diag., 4 
Aufl , S, 1907, 466, may have been named 
in the 3 Aufl.) From mud from canals. 
Forms hydrogen and COj from anaerobic 
cellulose lermentations. 

Bacillus Junicularis Gerstnor. (The* 
sis, Basel, 1894 , 24.) From soil and 


Bacillus gangraenae Tilanus. (Nederl. 
Tiidschr v. Geneeskunde, Si, 1885, 110.) 

From a gangrenous human leg. 

Ba tllus gracilis etkylicus Achaime an<l 
Kosenthal (Compt rend. Soc Biol, 
Paris 55. 1906. 1025 ) From stomach con- 


tents m a case of gastritis 

Bacillus granulosus Gerstner. (Gcrat- 

„er, Th««, Basel, WM. 21; 
jrenBfaWsMiSuIa.Syst d.Bakt ,2,1900, 
613 1 From soil and sewage. 

Bacillus haumam Sori.ano (tlMamed 

pIectndiem,SerdeU.andSori»n^Cornpt. 

rend See. Biol., Pari*. 

Pleelridio aronrillo, Soriano, To™ 
niemorativo del XXV “''"f'"” 
fundaeidn dc la Facultad do ^ 

Vetetmaria, Buenos Aires, 1929. (i’), 
Inst. Bact., Buenos Aires, 

?, W3(i, 743, ■Pte"-'*'"' 

31 T 2 S’ 27™ nS?)' eaallM 


Prevol, Ann. Inst Past., 61, 1938, 81.) 
From flax-retting beds. 

Bacillus tcftfAyismi Konstansoff 
(Vestoik Obshtch. Ilig. Budeb. 1 Prakt. 
Afed.,Petrograd,5/, 1915, (766?); quoted 
from IV’einberg et al., I.es Microbes 
Anadrobics, 1937, 341.) From fish re- 
sponsible for a condition simulating 
botulism. 

Bacillus indolicus Grat 2 and Vaa. 
(Grata and Vas, Cent. f. Bakt , II Abt , 
41, 1914, 511 5 InfiahiliS indolicus Prdvot, 
Aon. Inst. Past., 61, 193S, 77.) From 


cheese. 

Bacillus infantilism Hill and Bhit- 
comb. (Amcr. Jour. Pub. Health, 5, 
1913, 926.) From human intestine. 

Bacillus inflaius Koch. (Koch, Bo tan 
Zeit , 46, 1888, 32S; Clostridium injlalum 
Trevisan, I generi c le specie dellc B.at- 
teriacee, 1889, 22; not Bacillus inflatus 
Distaso, Ann. Inst. Past., SS, 1909, 955 ) 
Anaerobic status insecure; aerobic nc- 
cording to Kruse, in FlUgge, Dio Mikrp- 
ofg., 3 Aufl., S, 1896, 259. Observed m 
swamp waters, but not isolated Formed 
two spores in a spindle-shaped spa- 

irregularis ChouHvifcb 
(ChouWvitch, Ann. Inst, Pwt., -5, 1911, 
ai8; Clostridium irregularis Pr(?vot, Ann 
Inst. Past., 61, 1938, 85 ) From large 

'""TSuaskedrowshi Migula. 

No. 2, Kedroivski, Ztschr. f. HyE-> > 
IS94, 451; Bacillus acidi 
in nngge,Dio Mikroorg., 3 Aufl-, 1 ■ 

256; not Bacillus ucidihutyrKi 1 1 
mann. Cent f. Bakt., 11 A^t., 4, ^ 
830 (SCO Bacillus 

Migula. Byst. d. Bakt 1900. 5S0 ) 

From cheese and rancid butter. 

Bacillus lactopropvlbulyricus T. ej 

1903, 516; Tissier, Ann. 

cum Pi^rot, Ann , ihutulicus non 

85. Bacillus lactopropylbutyUcus 
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liquefactens PrSvot, Man d Class., etc., 
1040, 141 ) From milk 

Bacillus lichenoides Piening. (Cent, 
f Bakt , I Abt , Orig , 124, 1932, 217; 
not Bacillus lichenoides Grohmann, Cent 
f Bakt , II Abt . GI, 1924, 267 ) Cited 
only by name, without description 
From dried sheep intestines used for 
preparation of catgut sutures. 

Bacillus limosus Klein (Ber d. 
Deutsch.Bot Gescllsch ,7 (Bhft.), 1880, 
60) Migula (Syst.d.Eakt ,?,1900,&40) 
saj’s this 13 probably anaerobic. Ob- 
served in swamp water, but not culti- 
vated on artificial media 

Bacillus longus Chester. {Bacillus 
fflusconies colorabihs Ucke, Cent f. 
Bakt , I Abt , SS, 180S, 1000; Chester, 
Man Determ. Dact , 1901, 303 ) From 
garden soil. 

Bacillus lu&tnsHt Kruse (Tetanus- 
ahnlichcr Bacillus, Lublnski, Cent f 
Bakt , 18, 1894,771; Kruse, in FlUgge.Dic 
Mikroorg., 3 Aufl , 3, 1896, 207.) From a 
fetid human abdominal abscess in peri- 
tonitis 

Bacillus lylicus Costa and Troisier. 
(Compt rend Soc. Biol , Paris, 78, 1915, 
433 ) From gangrenous war wounds. 
Stated to be intermediate between Clos- 
tridium perfringens and Clostridium 
seplieum. 

Bacillus macrospoTus Klein. (Ber d. 
Dcutsch Bot Gcscllsch ,7 (Bhft ), 1889, 
60) Migula(Sysl d Bakt., 1900,010) 
says this is probably anaerobic. Ob- 
served in Swamp water, but not culti- 
vated on artificial media. 

Bacillus makrono-Jiliformts Becker 
(Ztschr f Infkrnkh d. Ilaust , f5, 1922, 
20 ) From a guinea pig cadaver. 

Bacillus Tnaijmonei Carbone. (Boll. 
Sez Ilal , Soc. Intern. Microbiol , /, 
1029, 74 ) A retting oiganism of doubt- 
ful purity and anaombic status. Culti- 
vated from kenaf (//i^iseus connoftinus). 

Bacillus mtgalosporus Cltouk6vitch 
(ChoukCvitch, Ann Inst Past., 1011, 
351, Iltberillus megalosporus Heller, 
Jour Bact , 7, 1922, 17; In/labtlia vugalo- 


sporus Prdvot, Ann Inst. Past., 61, J93S, 
77.) From laige intestine of horse. 

Bacillus mulit/ormis Distaso (Dis- 
taso, Cent. f. Bakt., I Abt., Orig , S9, 
1911, lOI; not PaciYlus muUiformisviTi 
Senus, Dissert , Leiden, 1890, (?); Bac- 
teroides mulltformis Bergey, Manual, Ist 
ed , 1923, 263; CtllobacieTtum multiforme 
Pr6vot, Ann. Inst. Past., 60, 1938, 297.) 
Stated by Distaso (loc. cit.) not to pro- 
duce spores, but to belong probably to 
the Welch Group. From feces of dog 
Bacillus mulltformts van Senus. (van 
Senus, Dissert., Leiden, 1890 and Koch’s 
Jahrsber , /, 1890, 138 ) From mud and 
from decomposing vegetation 
Bacillus muscoides Liborms (Libor- 
ius, Ztschr. f. Hyg., 7, 1880, 163, Comilia 
muscoides Trevisan, I generi e Ic specie 
delle Bat teriacee, 1889,22. ) From mouse 
inoeulated with soil, from cheese, and 
from bovine feces. 

Bacillus muscoides non colorahlis 
Ucke (Cent f. Bakt , I Abt., £5, 1898, 
1000 ) From hay infusion. 

BocillusnanusKomanovitch. (Compt. 
rend Soc. Biol , Pans, 71, 1911, 239 ) 
From human intestine. 

Bacillus nebulosus Vmcenl. (Ann. 
Inst Pest , £1, 1007, CO; not Bacillus 
netwlosu* Wright, Mem Nat. Acad Sci., 
7,1894,465, not Bacillus nebulosus HalI4, 
Thdsc de Paris, 1898, 33, not Bacillus 
nebulosus Migula, Syst d Bakt , £. 
1900, 844; not Bacillus nebulosus Gorcs- 
Itne, Jour Bact , £7, 1034, 52 ) From 
well and nver water 
Bacillus oedeinatis Migula. {Bacillus 
cedematis maltgni Lihoruis, Ztschr. f. 
Tlyg , 1, 1SS6, 15S, not Bacillus oedemalis 
maltgni Zopl, Die SpnUpihe, 3 Au/3., 
1835, 88, Migula, Syst d Bakt , 1900, 

004; not Bacillus oedcmolis Chester, 
Man. Determ Bact , 1901, 292 ) 

Bacillus otilidis sporogenes pulrijicus 
von Ilibicr. (Cent f. Bakt , I Abt., 
Ong , 68, 1913, 2S2.) From a human 
brain abscess. 

Bacillus otricolare Weinberg and Gins- 
bouig. (Bacillo otricolare, Nacciarone, 
Riforma Med., SS, 1917, 778; Weinberg 
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and Ginabourg, Bull. Inst. Past., gs, 
1925, 825; Endosporus otricolare Prtvot, 
Ann. Inst. Past., 5/, 1933, 75.) 
human gaseous gangrene. 

Bacillus pappulus do Gaspcri. (do 
Gaspcri, Cent. f. Bakt,, I Abt., Orig., 
S8, 1911, 1; Paraplectrum pappulumPr6- 
vot, Ann. Inst. Past,, 61, 1933, 75.) 
From rancid sausages. 

Bacillus parabulyricus Grata and Vas. 
(Gratz and Vas, Cent. f. Bakt., II Abt., 
41 , I9M, 510; not Bacillus parabulyricus 
LeBlaye and Guggenheim, Man. Prat, de 
Diag. Bact., 1914, 824.) From Ltptauer 
cheese, 

Bacillus peniciWa/us Gerslner. (In- 
at^. Diss., Basel, 1594, 27.) From soil 
and sewage. 

Bacillus peroniclla Klein. (Ber. d. 
Deutsch. Bot. Gescllscb., 7 (Bhit.), 1S89, 
60.) Migula (Syst. d. Bakt., S, 1900, 
640) says this is probably anaerobic. 
Observed In swamp water, W notculti* 
vated on artificial media. 

Bacillus polypiformis Liborius. (LI- 
borlus, Ztschr i. Kyg,, 1, 1880, 162; 
Comtlto polypiformte Trevigan, I goneri 
e le specie delie Batteriacee, 1889, 22; 
Anaerobe No. 11, Sanfelice, Ztschr. f. 
Hyg., 14, 1893, 309; Bacillus cephaloideus 
Migula, Syst. d. Bakt., e, 1900, 631.) 
From mouse inoculated with soil. 

Bacillus poslurnus Heim. (Heim, 
Lehrbuch d Bakt., 3 Auf)., 1906, (?) (p. 
259 in 6 Aufl.); quoted from WOrcker, 
Sitzungsber d. Physik.-Med. So*, in 
Erhngen, 4J, 1909, 230; also Heim, Cent, 
f. Bakt., I Abt., Orig , 55, 1910. Zil.) 
From various spontaneously putrefying 
infusions. 

Bacillus pscudomagnus Migula. (An- 
aerobe Ko VI, Sanfcllce, Ztschr. f. Hyg , 
14, 1893, 37S; Migula, Syst. d. Bakt., S, 
1900, COS; Bacillus carls Chester, Man. 
Dcterm Bact., 1901,293.) From putre- 
fying meat infusions, soil and animal 
excreta. 

Bacillus pseudonavicula Migula. (Spe- 
cies No. 1, Kedrowgki, Ztschr. f. Hyg , 
}S, 1894, 445; Bacillus aetdi bulyrici / 
Weigmann, Cent. f. Bakt., II Abt., 4, 


1898, 830; not Bacillus ocidi bulyrici 
Kruse, in Fliigge, Die Mikroorg., 3 Aufi., 
A 1S90, 250; Migula, Syst, d. Bakt., S, 
1900, 590.) From cheese and rancid 
butter. 

Bacillus pseudooeJemaiis Kruse. 
(Pseudo - OedembaciJlen, Liborius, 
Ztschr. f. Hyg., J, 18S0. 103; Bacillus 
pseuda-oedemalis maligni Garstaei, Zn- 
aug. Diss., Basel, 1894, 35; not Baallus 
pseudooedemalis maligni Sanfelice, Ann. 
dcU'Ist. d’lg. di Jioma, n.s. 1, 1591, 370; 
Anaerobe No. VII, Sanfelice, Ztschr f. 
Hyg., t4, IS93, 374; Kruse, in Flugge, 
Die Mikroorg,, 3 Aufl , g, 1890, 559; 
Bacillus pseudoedematis Chester, Man. 
Determ. Bact., 1901, 293; presumably 
identical n-ith Bacillus pseudo-septievs 
Perrone, Ann. Inst. Past , 19, 1905, 371, 
and, according to Perrone, nith Frateus 
hominis capsulalus Bordoai-Uffretlurzl, 
Ztschr.f.Hyg.,5,i88S,333) Frommouse 
inoculated nith soil, from palrolytog 
meat infusions and from animal excreta 
Bacillus pseudosolidus Migula. (An- 
aerobe No. ZZZ, Sanfelice, Ztschr. f. lij’g , 
14 , 1893, 371 ; Migula, Syst. d. Bikt , S, 
19(X>, 630; Bacillus lardus Chester, Man. 
Dcterm. Bact., 1901, 294; not Bacillus 
tardus Chouk6vitch, Ann. Inst. Post., 
tS, 1911, 350.) From putrefying meat 
infusions, soil, and from animal excreta- 
Bacillus pseudotelani Migula. (Pseu- 
dotetanusbacillus, Tavel and Lanz, 
Mitt a. klin. med. Inst, d Scbneis, 
i, 1833, 162; Migula, Syst. d. Bakt , 

1900, 59S; Bacillus laveli Cheater, Man. 
Determ. Bact., 1901, 301.) From cases 
of iutestinal abscesses. 

Bacillus pseudoletantcus Kruse. (An- 
aerobe IX, Sanfelice, Ztschr. f. ByS > 

U 1893, 37S; Kruse, in FlOggc. D'® 
Mikrooig.. 3 Aufl.. S, 1890. 207; not Fa- 
eillui pseudotctanicus M/guJ.-v, Syst- 0 , 
Bakt., f, 1900, 626; not Bacillus pseudo, 
(itamcia Chester, Man. Dctctm. Bari., 

1901, 302; Bacillus sublelanicus M»guW, 
toe. eil - 029.) From putrefying meat 
infusions and from soil. 
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Bacillus putrificus coagnlans Dislaso. 
(Cent f. Bakt , I Abt., Ong., 69, 1911, 
97.) From human and animal intestine. 

Bacillus putrificus var. non Uguefaciens 
Putzu (Policlin., Sez. Chir., 2S, 1916, 
225.) From human gas gangrene. 

Bacillus putnficans tmmobtlts Distaso 
(Ann Inst Past , S3, 1900, 962 ) From 
the feces of the flying fox {Pteropus) 
Bacillus pyogenes foetidus Ilerfeldt 
(Cent. f. Bakt , II Abt , 1, 1895, 77 ) 
From manure and from horse intestine 
Bacillus renijormia Gerstner (Gerst- 
ner, Inaug Dias , Basel, 1894, 22, Bac- 


Cent f Bakt , II, 1892, 4, Clostndium 
rubellum Prdvot, Ann. Inst. Past , fit, 
1933,85 ) From dust and dirt 

Bacillus saeeharofermenlans de Gas 
pen (Compt. rend Soc Biol , Pans, 
67, 1909 , 494.) From putrefying car- 
casses of game birds. 

Bacillus saecliaro^cnrs Uomanovitch 
(CJompt rend Soc Biol , Pans, 7/, 1911, 
168 ) Prom human intestine, both nor- 
mal and during appendicitis 

Bacillus sapro^encs /, // and III, 
Ilerfeldt (Herfeldt, Cent f Bakt, II 
Abt , 1, 1895, 77; not Bacillus saprogenes 
Salus, Arch f Hyg , 61, 1904, 115 ) 
From manure and from horse intestine 

Bacillus saprogenes intestinahs Tlo- 
manovitch (Compt rend Soc Biol , 
Pans, 71, 1911, 237 ) From human 
intestine 

Bacillus saprophyCicus Macs (Surg 
Clm. North Amer , 10, 1930, 792 ) Only 
casual mention of this organism as one of 
the ronimon gas bacilli Othenvise uni- 
dentified 

Bacillus saproloxtcus S\irdelli, Soriano, 
Ferrari and Torino (Sordcllictal ,Rcv 
d Inst Bact., Buenos Aires, 0, 1934, 432, 
Closfritlium soprofozicum Prdvot, Ann 
Inst. Post., 61, 193S, 83 ) From human 
gaseous gangrene 

Bacillus tarcoemphijaematodes komimt 
Conradi anil Bieling (Munch raeil 


Wchnschr,^d, 1916, 133) From human 
lesions 

BaetUus satellitis Loris-Mclikov. (Un- 
named species of Loris-Melikov, Ckimpt. 
rend. Soc. Biol., Pans, 70, 1911, 865; 
liOns-Melikov, Ann. Inst. Past., S7, 1913, 
515, Bacillus saleltlis (sic) Loris- 
Metikov, Compt rend .Acad Sci , Pans, 
166, 1913, 346, Inflabihs salclli'lis Prdvot, 
Ann Inst Past. 61, 193S, 77) From 
human typhoid feces 

Bacillus sealologenes Weinberg and 
Ginsbourg. (Skatol-liberating Clos- 
tridium, Fellers, Abst. Bact., 7, 1923, 


Pans, 1927, 54 ) From spoifcif canned 
macaroni and salmon 

Bacillus icplicua Klein. (Klein, Mi- 
cro-Organisms and Disease, London, 
1884, 7S, not Bacillus septtevs Macd, 
Traitd Prat d Bact , 1st ed , 1888, ^55, 
not Bacillus septieus Migula, Syst. d 
Bakt., 2, 1900, 040 ) Probably synony- 
mous with Clostridium ptrfrmgens Type 
A From earth, putrid blood and other 
albuminous fluids, and occasionally in 
blood-vessels of man and animals after 
death 

Bacillus solidus LOderits (LQderitz, 
Ztscbr f Hyg , S, 1889, 152, not Bacillus 
solidus Chester, Ann Rept Del Col 
Agr E\p Sta , lO, 1808, 129, Cornilia 
solida Trevisaii, I generi e lo specie delle 
Battenitcee, 1889, 22 ) From mouse and 
guinea pig inoculated n ith soil 

Bacillus solmsti Klein. (IGcin, Ber 
d Deutsch. Bot Gesellsch , 7 (Bhft.), 
1889, 6Q, Diplectridium solmsit Fischer, 
Jabrb f. Wiss Bot , 27, 1895, I4S). 
Migula (Syst d Bakt , t, 1900, 540) 
says this is probably anaerobic Ob- 
served m swamp water, but not culti- 
vated On artificial media. 

Bacillus spinosus LQderitz (LQder- 
itz, Ztschr. f Hyg., 5, 1SS9, 152; Cornilia 
sptnosa Trevisan, I generi c lo specie 
delle Batteriacee, 18S9, 22.) From mouse 
and guinea pig inoculated with soli 
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SaciUus sporoffencsMiguh. (Bacitlas 
enterilidia eporopenes Klein, Cent. f. 
Bakt., I Abt., J8, 1805, 737 ; Migula, Syat. 
d. Bakt., 1000, 560; Baetllus (enten7j- 
dts) sporogenes and Bacillus en/m7td» 
Klein, I/)C. Govt. Bd., Ann. Kept. Med- 
Off., London, 3S, 1903-01, 442 and 443; 
Bacillus sporopenes capsulalits RetIger, 
Jour. Biol. Chem., 2, 1000417, &I; Bacillus 
cnlerilidis-sporogenes Holland, Jour. 
Bact., 5, l£f20, 218; Cioslridium enlerjtj- 
dis-sporogenes Holland, t5id., 218; Clos- 
tridium, crtlcrttidi's sporogenes Holland, 
t6i<L, 222; Clostridium sporogenes llol- 
laud. Hid , 220.) Probably a culture of 
Cfos/nditiw pcr/rinffc«s contaminated 
nith Clostridium bifermentans or njth 
Clostridium sporogenes. From epidemic 
diarrheal fcees, and from milk presum- 
ably causing the epidemic 
Baetllus sporogenes non K<jue/a«en3 
Jungaro. (Jungano, Compt. rend Soc. 
BjoI., Paris, G5, lOOS-09, 7IC; Bacillus 
sporogenes liquefactens Jungano, ibid , 
718; Bacillus sporogenes non lique/aa^s 
anaerobius LoDIaye and Guggenheim, 
Man Prat. d. Dtag Bact., 1014, 305 ) 
From the intestine of the flying 


(Pleropus). 

Bocilfus 8ptjro{f<:nM foetidus Choukd- 
vilch (Ann Inst Past , W. lOH. 257) 
From the large intestine of a horse 
Bacillus sporogenes parvus Cbouk6. 
vitcli. (Ann. Inst Past., S7, 1913, 251.) 

From intestineof cattle. 

Bacillus slcUalus Vincent. (Vincent, 
Ann. Inst. Past , SI, 1907, GO; Bac.««s 
stellatus anaerobius LcBlaycand I^uggcn- 
bcim, Man. Prat. d. Diag Bact., 1914, 
3G8' Bacterium stellatum LeBlayc and 
Guggenheim, idem) Anaerobic status 
uncertain, but Vincent compares U «* b 
Bacillus polyptjormis Libonus, and 
Anaerobe Ko li, Sanfclicc. 1‘ rom iratw. 

Bacillus sub/oetidus M.pla. (An- 
aerobe V. SanfeUce, Ztschr I Hyg , 
1893. 372 . Migula, Syst. 

600- Bacillus anaerobic Ao \ ’ 

S.Dc.e™ 

p,eudoletmic«s Chester, .5.d . 3^) 
From putrefying meat infusions, soil, and 
from animal excreta- 


Bacillus tachysporus Wesbrook. (Jour. 
Path, and Bact., 4/ 1896-97, 8.) From 
infection in human tetanus. 


Bacillus tenuis glycolyticus Distaso, 
(Ann. Inst. Past., S3, 1909, 955.) From 
intestine of the flying fox (Pleropus). 

Bacillus tenuis spaluliformis Disfaso. 
(Distaso, Cent. f. Bakt., I Abt., Orig., 
S9, 1911, 101; Bacleroides tenuis Bergey 
et al., Manual, 1st ed., 1923, 2G3; Cil/o- 
bacterium spolwliyormc Pr5vot, Ann. Inst. 
Past., 60, 1938, 297; Bacillus spatuh/or- 
mis Pr<5vot,Mau. d. Class., etc., 1940, 79 ) 
Spores not observed by Distaso, but 
pLaced by him in the perfringens-group. 
From feces of dog. 

Bacillus teras ICnorr. (ICnorr, Cent, f. 
Bakt.. I Abt., Orig., 8S, 191S-19, 225; 
Injiobilis Icros Pr6vot, Ann. Inst. Post , 
6t, 193S, 77.) From soil and from fluid 
aspirated in hematopneumotliorax. 

Bacillus thalassophilus Bussell, (Rus- 
sell. Ztschr. f. IJyg., 11, 1S92, 1S9 ) Va- 
riably recorded as a strict or facultative 
anaerobe (sec Bacillus polymyxa and 
Bacillus sphacrievs). From sea nater 


and mud from depth of sea. 

Bacillus thcrmojihrincolus Itano and 
Araknira. (Bull. Agrit. Chem. 
Jap. 111 , S, 1029, 33 ) Source not teconieil. 

Bmillv! l^mpani-micvli Morcos. 
(Jour BmL, IS, I0S2, 4S4.) From ™- 
ccra, muscles ind blood of rabbits dying 
of infectious tympanitis. 

Bacllus nKlii Woinberg, Prfiot, 
Davesne and Rcnard. 
cies of Bkil, Compt. rend. Soc. ao . 
Palis, 87, 1922, 10091 Weinberg ct al , 

Aim, lust. Past., 48, 192S, 11991 

imtonfwcnc. Frei, Ergeb^ d. allgem. 
Path Menseb. u, Titre, SI, > ' 

Clnsfridinm nliW Haoduroy ct al-. ^ 
TLt Path.. 1937, 1^1 

i^’demalis-benigni Pr6vot,_ Ann.^ 


llus veninculosus Koch. 

Zeit , 46, 1S8S. Sill 
,e.„sTrev.sau,I^ene^.a>a^; 
lo Battcriacce, 1889, 
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ably not anaerobic. Observed in decay- 
ing vegetation and in sn-ampy waters. 

bacterium coprop^tfum Migula. 
(Anaerobe No. 2, Sewerin, Cent I Bakt., 
II Abt., 3, 1897, 708; Migula, Syst d. 
Bakt , S, 1900, 323; Bacillus coprophxtus 
Weinberg, Nativclle and Prdvot, Lcs 
Microbes Anadr ,I937,&I3.) Fromliorse 
manure. 

Bacterium lini Migula. (Unnamed 
species of Winogradsky, Compt rend. 
Acad Sci , Paris, 121, 1895, 744; Migula, 
Syst d. Bakt ,2,1900,513 FromretliDB 
flax 

Baclenum pseudoclosiridium Migula 
(Clostridium foelidum laelis von Preu- 
denreich. Cent f Bakt., II Abt , 1, 1895, 
W6, Migula, Syst d Bakt ,2, 1900,511 ' 
From cheese 

Bacterium slernbergu Migula {Ba- 
cillus anaerohicus liquefaeiens Sternberg, 
Besearchca relating to the etiology and 
prevention of yellow fever, Washington, 
1891, 214; Daetllus anaerohius lique/a- 
ciens Kruse, in Flugge, Dio Mikroorg , 
3 AuS, S, 1893, 241, Migula, Syat d 
Dakt , 2, 1900, 444; Baelenunv oneerobi- 
cum Chester, Man Dctcrm Bact.lOOl, 
198 ) From intestine of a yellow fever 
cadaver. 

Baclridium hutyrieum ChudUkow. 
(Chudiakow, Zur Lehre von der Anaero- 
biose. Tell I, Moskau, 1890, (?); quoted 
from Ilothcrt, Cent f Bakt., II Abt , 4, 
1893, 390 ) Stated by Rothert to be a 
pathogemo, obligate anaerobe, but source 
of culture IS not specified 
Caduccus (ficrmophifus a Pr6vot. 
(Anaerobic thormophUc a (Thermo <»), 
Veillon, Ann. Inst. Past , S8, 1922, 42S, 
prdvot, Ann Inst. Past , 61, 1938, 80; 
Bacillus thermophilus a Prdvot, Man. d 
Class , etc , 1910, 150, Caducrus Ihef- 
mophiUis Pn-vot, ibid , 149; Cadueeus 
thermopbilui alfa Prijvot, ibid, 150) 
From hor&c manure 

Cloitridium accticum Wieringa (Jour. 
Microbiol and Serol , 6, 1940, 257.) 
From soil. Oxidiics llj, using CO* as 
the hydrogen acceptor, forming acetic 
acid, thus using IIi as sole source of 


growth energy and COa as sole carbon 
source for cell growth. 

Closlridtum albo-laefeum Killian and 
Fehfer (Ann. Inst. Past., SS, 1935, 620 ) 
From Sahara Desert soil 

Cfosifidium alboluleum Killian and 
Fch4r. (Ann. Inst. Past., 55, 1035, 595 ) 
From Sahara Desert soil. 

Closlndium album liquefaeiens Killian 
and Fehdr. (Ann. Inst Past., 55, 1935, 
595 ) From Sahara Desert soil. 

Clostridium album minor Killian and 
Fchfer. (Ann. Inst. Past., 6S, 1935, 620 ) 
Presumably identical nith Clostridium 
minor Killian and Pehdr, ibtd , 597. 
From Sahara Desert soil 

Clostridium album non liquefaeiens 
Killiau and Foh6r. (Ann. Inst. Past., 
55, 1935, 599 ) Presumably identical 
with Clostridium non liquefaeiens Killian 
and Feb4r, tbid , 597 From Sahara Des- 
ert sod 

Clostridium amertcanum Pnngsbeim 
(Eine Alkoholc bildende Bakterienform, 
Pringsheim, Cent. f. Bakt., II Abt., IB, 
1900, 300, Bacillus prinffsliefm Pnngs- 
heim, tbid , 311, Pringsheim, Cent. f. 
Bdkt , n Abt , 16, lOOC, 790; Clostridium 
butyricum var amertcanum Prdvot, Man. 
d Class , etc , 1940, 109.) Anaerobic 
status uncertain. From spontaneously 
fermenting potato 

Chslridtum auranlibutyrieum Ilcllin. 
gcr (Commemorative Vol to Dr Ch. 
Wcizmann’s 70th Birthday, Nov , 1944, 
46 ) From retted Btbtscus from So. 
Africa 

Closlrtdium balaenae Prdvot. (Wal- 
nschseptik&mie Bacillus, Nielsen, Cent 
f. Bakt , 7, 1890, 269; Bacille do la septi- 
cdmic des balcincs, Christiansen, Compt. 
rend. Soc. Biol , Paris, 83, 1920, 324; 
Wairischseptikamiobazillus, Christian- 
sen, Cent f. Bakt , I Abt , Orig., 54, 
1920, 127; Prd%’ot,.Ann. Inst. Past., 61, 
1938,81.) From flesh, of whales dying of 
septicemia Later isolated from same 
material by Christiansen. 

Clostridium eanaehense Dcrnby and 
Blanc. (Jour. Bact., C, 1921, 420.) 
Froma human case of gangrene. 

Cfosfridium coproicum Prdvot. (Ba- 
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ciUus anaerobicus der Caprousaure- 
gnippe, Rodella, Cent. f. Bakt., II Abt., 
iff, 1000, 58; Pr5vot, Ann. Inst. Past., W, 
1938, SI; Bacillus anaerobicus caproicus 
Prdvot, Man. d. Class., etc., 19-10, MO.) 
From chccsc. 

Clostridium cellobioparus nungate. 
(Jour.Bact ,.^8,1911,499.) Fromrumen 
of c.attlc. 

Clostridium cellulosne Iloron’itS'WIaa* 
BOW'a and Novotclnow. (Cent. f. Bakt., 
II Abt,, 9J, 1935, 477.) Cited only by 
name. Source not stated. 

Closlndinm coralltnum Prdvot and 
Raynaud. (Ann. Inst. Past , 70, 19«, 
182 ) From serous fluid obtained post 
mortem from a mouse inoculated tvith an 
emulsion of street dust. 

Clostridium cunicuh Galll. (GalK, 
Boll. Ist. Sicrotcr., Milan, 5, 1923-24, 
337; Closlr\di\m gallit PriSvot, Ann. Inst. 
Past , 91, 1938, 83 ) From necrotic vis- 
ceral lesion in a rabbit. 

Cfostridfum disporum Vuiilemin. 
(Compt. rend. Acad. Set., Paris, ISO, 
1903, 1583.) Probably not anaerobic. 
Encountered in cultures of Bfostomyccs; 


said to form tiro spores. 

Clostridium foetidum fecaU Romano- 
vitch. (Compt. rend. Soc. Biol., Pans, 
71 19U, 238.) From normal numan 

intestine ,,, , 

Clastridivm gttoni Prfvot. (Unnamed 
speeies of Ghon and 
Bakt , 1 AM , Or.g , SS, 190S,437iPrfvol. 
Ln. inat. Fast , «, 1338, 83-) From 
Dost-operativc human peritonitis- 

Clostridium giganleum Benccke and 
Keutner (Ber. d Dentsch, B"*”” 
sellsch , S/ , W03, 340.) From son water. 

aoslnditim haemolysis Hnudutoy et 
al. (BaciHns aaaerobtus ^‘demol^ 
SarkoB, Cent. f. Bakt., I AM ^8 - 
t’r 1915-16 421; Kauduroy et a) , 
d ’?act Path.; 1037, 105 ; PWtrd.an. 

tmolysans Prdvot, Ann Inst F»^ 
1938, 87 ) From putnd human buccal 

*' CiTlndimn hueppei ’Pre™®"' 

tcrs;.nrebae.Ilcn, HueP^. 

kais Gesundhts , 2, 188*. 


bidgricus Flugge, Die Mikroorg., 2 Aufl., 
1886, 300; Trevisan, I generi e le specie 
delle Batteriacee, 1S89, 22; Bacillus 
pseudo-buiyricus Kruse, in Flugge, Die 
Mikroorg., 3 Aufl., S, 1890, 207; Bacillus 
hueppei Chester, Man. Determ. Bact., 
1901,276.) From milk. • 

Clostridium hyalinum Killian and 
Feh5r. (Ann. Inst. Past,, 55, 1935, 595 ) 
From Sahara Desert soil . 

Clostridium kluyvertt Barker and 
Taha, (Jour. Bact., 43, 1942, 347.) 
From alcohol-containing enrichment cul- 
tures of Methanohacicrium omcliansUi 
inoculated with black mud from fresh 
water and marine sources. 

Closlridium ftborn Trevisan. (Libor- 
ius buttcrsSurebiliiender Bacillus, 
Fiugge, Die Mikroorg., 2 Aufl.. 1886, 209, 
Trevisan, I generi e le specie delie Bat* 
tcriacee, 1889, 22.) Presumably thesame 
as Clostridium foetidum Liborius, Ztsebr. 
f. Hyg., 1, 18S3, 160, From mice inocu- 
lated nith garden soil • 

Clostridium medium Henneberg. 
(Cent. f. Bakt., H Abt . SS, 1922, 2-18 ) 
From human and animal feces. 

CIcstridittW mitelmoni Pr5vot. (Ann. 
Inst, Fust., 61, 1938, M ) Staled by 
Prdvot to have been isolated by Mitclrnan 
from diarrheal bmnao 

Clostridium mucosus^mo\&. » 

Ann. Acad. Scienl. Fcnnicoc. Helsmlv^ 

Set A, Si, 1931, (115')I Chstniem 
Ptuemam Privet, Man. d. C^., 'i ■ 
IWO, 112; not Cioslrtf.um maw™ 
gey ct nl.. Manual, «h ed . 1®' «'■ 
quoted Iron. Pr6vot, Ann 1“ • ^ 
61 l93S,80v.-hotecordattasafacul 
onkerobc.) Seureeof 

."^ifradTSFennicoclW- 

from Pr6vot. Ann. 

"'n rltcc of Nation unknown, 
anaerobe) Source ot.w 

®‘“'"‘''r.»rT«romnr Schupler, 

° See Med I«,1903,26I;Pr«™‘; 
^'::rnsfp»nt.,«,>®,M) Watc-i 
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from a gaseous, necrotic thoracic abscess 
in a woman 

Cfosin'dium nolhnageli Ilenneberg. 
(Cent. f. Bakt , II Abt , 55, 1921-22,215 ) 
Cultivated, but not isolated in pure cul- 
ture, from human and animal feces. 

Clo$lrtdium ■parlum Prdvot. (Un- 
named anaerobe of Levens, Cent, f 
Bakt , I Abt. Ong , S8, 1922, 479 , Prdvot, 
Ann. Inst Past., SJ, 1933, 85.) Prom 
a cow in post'partum rausch-brand. 

Clostridium propiomeum Cardon and 
Barker. (Jour. Bact , 5S, 194B, 629 ) 
From marine mud. 

Closlridtum proleolytieum Choukd- 
vitch. (Ann. Inst. Past., S7, 1913, 253 ) 
Said to be a facultative anaerobe Prom 
intestine of cattle. 

Clostridium pygmaeum Ifcnneberg. 
(Cent f Bakt , II Abt ,55,1921-22,250 ) 
From human and animal feces. 

Clostridium sareoempki/simatodfS Prd- 
vot (Bacillus sarcemphysemalodes horn- 
tnis Conradi and Bieling, MUnch med 
Woohnachr , 63, 1916, 131, Clostridium 
saTcemphysematodes (sic) Prdvot, Ann 
Inst Past , fif, 193S, 81, Prdvot, Man d 
Class , etc., 1940, 120 ) From human 
gaseous gangrene. 

Clostridium sardiniensis Prdvot. 
(Ann Inst. Past , 61, 193S, 81 ) Re- 
ferred to Altara by Prdvot. Cited by- 
name Only from Prdvot. 

Clostridium secundum Hauduroy et al 
(Unnamed species of Ghon and Sachs, 
Cent, f Bakt , I Abt , Orig , 48, 1909, 
399; Hauduroy et al., Diet. <1 Bad 
Path , 1937, 130 ) From human em- 
physematous liver. 

Clostridium solidum SanfeUcc. (San- 
(elicc, Ztschr f. Hyg , fj, 1893, 372; 
Bacillus solirfum Chester, Ann Kept 
Del Col Agr Exp Sla , 10, 1898, 129, 
Bacillus san/clicet^figuIa,Syst d Bakt , 
2, 1900, C30, not Bacillus solidus Llider- 
jt 2 , Ztschr r llyg, 5, 1SS9, 152) From 
putrefj mg meat infusions, soil and from 
animal excreta 

Clostridium spliaeroidcs Killian and 
Fehdr (.Vnn Iiwt. Past , 55, 1935, 508 ) 
From Sahara Desert soil. 


Clostridium slrasburgense Hauduroy et 
al. (Unnamed species of Vaucher, Boez, 
Lanzenbergand Kehlstadt, Bull, et Mem. 
Soc. %I6d. H6p Paris, 49, 1925, 1611; 
Hauduroy et al , Diet d. Bact. Path., 

1937, 135, Infiahtlis sanguicote Prdvot, 
Ann Inst. Past , 61, 1938, 77.) Isolated 
by blood culture m human puerperal 
septicemia. 

Clostridium lenue Hauduroy et al 
{Bacillus anaerobieus tenuis Distaso, 
Cent. f. Bakt., I Abt., Orig., 62, 1912, 
439; Bacillus anaerobius tenuis LcBIaye 
and Guggenheim, Man. Prat. d. Diag. 
Bact., 1914,337; Hauduroy etal., Diet. d. 
Bact. Path., 1937, 136) From normal hu- 
man intestine. 

Clostridium ihermoaeidophilus Damon 
and Feircr. (Damon and Feirer, Jour. 
Bact., 10, 1925, 41; Polmulo lAemo- 
acidophila Prdvot, Ann. Inst. Past., 61, 

1938, 89, Acuformxs thermoaeidopkilus 
Prdvot, Man d. Class., etc., 1910, 165 ) 
Isolated anaerobically, but not strictly 
anaerobic From horse manure 

Closlridtum thermoaerogents Damon 
and Feirer. (Damon and Feirer, Jour 
Bact , 10, 1025, 40, Codueeus Btermoaero- 
9 enes Prdvot, Ann Inst. Past., 61, 1938, 
86 ) From horse manure. 

Clostridium thermocellum Viljoen, Fred 
and Peterson (Viljoen et al., Jour. 
Agnc. Sci (London), 16, 1926 , 7; Ter- 
minosporus thermoeellus Prdvot, Ann. 
Inst Fast , 61, 1938, 86) From horse 
manure 

Closlridtum l5ermoe5ainu3 Damon and 
Feirer. (Jour. Bact., 10, 1925, 42.) 
From horse manure 

Clostridium tkermophiliim Jemel’jant- 
schik and Borissowa. (Microbiology 
(Russian), 10, 1941, 236-211; Bacillus 
Ihermophilus anaerobieus, idem; abst. in 
Cent f. Bakt., II Abt., 105, 1942, 143; 
not Clostridium thermophilum Pribram, 
Jour. Bact , 22. 1931, 430) From fish 
conserves 

Closlridium Ihermoputrifieum Damon 
and Feircr (Damon and Feircr, Jour 
Bact., 10, 1925, 39; Balmula lltsrmopu- 
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irijica Prdvot, Ann. Inst. Past., 61, 
19^, 89; Acu/ormis ihermopulr(fieua 
Pr^vot, Man. d. Claes., etc., 1940, 165.) 
•From horse manure. 

Clostridium tosino^enes P«5vot. (Un- 
named anaerobe of Kojima, Ztschr. f. 
Hyg., 99, 1923, S6; Prdvot, Ann. Inst. 
Past., 61, 1938, 82.) Prom musdoof a 
cow dying of symptomatic anthrax. 

Claslridium ureolyticum Prdvot. (Ann. 
Inst. Past., 6}, 1938, 85; presumably 
Erdo A, Gcilinger, Cent. f. Dakt., II 
Abt., 47, 1027,252.) From manured soil. 

Clostridium I’aferiantcum Prdvot. 
(Faultiisanacrobicn der BaldriansSure, 
KodclJa, Cent. f. Bakt., II Abt., IS, tOOG, 
62; Prdvot, Ann Inst. Past., 61, 1933,81.) 
From cheese. 

Clostridium viseosum Chudiakow. 
(Zur Lebre von dcr Anaerobiosc, Toil I, 
2890 (Russ.); quoted from Ilothcrt, 
Cent. f. Bakt , 11 Abt.. 4 , 189$, 330.) 
A facultative anaerobe. 

Clostridium xanlkogtnutn DeGraaff. 
(Nederl. Tijd. Ilyg , Microbiol, en Serol., 
4 , 1930, 219.) From cultured buttermilk 
undergoing atypical fermentation 
Cfostridtumrun/iitHcnnobei^. (Cent. 

L Bakt., n Abt., S5. 1922, 249.) CuUi- 


jerinck. (Ferment de lactate de chaux, 
Pasteur, Compt. rend. Acad. Sci., Paris, 
S6, 1863,416; Beijerinck, Verliandl. d.k. 
Akadcmie v. Wetensch., Amsterdam, 
Tttcedie Sectie, Deel 1, 2593, 8; Bacillus 
lactobulyricus Migula, Syst. d. Bakt, 
t, 1900, 601; Amylobacler lactobulyricus 
van Beynum and Pettc, Cent. f. Bakt., 
II Abt., 93, 1935, 200.) From fermenting 
grain mash and from soil. 

Granulohacter pcelinovoruoi Beijerinck 
and van Delden. (Plectridium peclino' 
«>nimStormer,Mitteil,d.deutsch.Land- 
wirts.Gcsellsch., 18 , 1003, 195; Beijerinck 
and van Delden, Arch. Jf^erJ. d. 
Exactes ct Nat , Ser. II, 9, 1901, 423; 
Bacillus pcetinovorus LeB/aye and Gug- 
genheim, Man. Prat. d. Diag Bact., 
1914, 324; Bacillus pecltnocorum Ilenne- 
berg. Cent. f. Bakt,, II Abt , BS, 1923, 
279; Clostridium pectinovoruni Donker, 
Thesis, DeJ/t, 1926, 145 ) From retting 
plant tissues. 

Gr<inufo6oc/er reptans Beijerinck and 
van Delden. (Cent. f. Bakt., 11 Abt., 
9, 1902, 13.) Probably aerobic or micro- 
aerophilie. From garden and other soils. 

Qranulohaeter sphaerieum Beijerinck. 
(Cent. f. Bakt., H Abt., 7, iDOl, 5^ ) 
Probably aerobic or mleroaeropbilic. 


vated, but not isolated in pure culture, 
from human and animal feces 
Cornilia pana Trevisan. (Bacillus 
liquefaciens parvus LUderitz, Ztschr. f, 
Hyg., S, 1889, 148; Trevisan, I generi e lo 
specie delle Battcriacce, 1^9, 22; Bac- 
terium parvum Migula, Syst. d. Bakt , S, 
1900, 324.) From animals inoculated 
with garden soil. 

Efidosporus olriwlarc Pr4vot. (Ba- 
cillo otricolare, Nacciarone, Biforma 
Med , Napoli, SS, 1917, 778, Prdvot, Ann. 
Inst- Past., SI, 1938, 75.) From gan- 
grenous war wounds 

GranulobactUus sporogenes Andre. 
(Grafiu'obactUus sp , Sommer, Deutscdi. 
Monatsebr. f. Zahnheilk , SS, 1915, 328; 
Andre, Ztschr. f. Hyg , 114, 1933, 412.) 
From infected, necrotic pulp of human 
teeth. 

Granutobacler lachbutyricum Be»- 


From garden and other sods. 

Granulobacler urocephalum Beijerinck 
and van Delden. (Arch. N^erl. d. Sci. 
Exactes cl Nat., Ser. If, 9, 1901, 423 ) 
From retting plant tissues. 

Hiblerillas rectus Heller. IStrcplo- 
bacillus maerobicus rectus Choukdvitcb, 
Ann. Inst- Past., tS, 1911, 350; Bacillus 
anaerobtus rectus BeB/aye and Gugsou- 
bcim, Man, Prat. d. Diag. Bact., 1914, 
337; Heller, Jour. Bact , 7, 1922, 17; 
/»5o5i/is rectus Prdvot, Ann. Inst. Past , 
6/, 1938,77.) From large intestine of the 
horse. . 

Iliblertllus Septimus Heller. (Art Vii, 
von Hibler, Untersuch. 0. d- Path. 
Anaer., 1903, 3 and 406; Heller, Jour. 
Bact 7, 1922, 17; Clostridium seplimum 
Prfvot, Ana. In.st. Past., 61, 102S, S4.) 
From spleen of a guinea pig inoculated 
with sod- 
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Jnjlahilis barati Pr^vot. (BacSle de 
Barat, Tissicr, Compt. rend. Soc. Biol.t 
Pans, 8/, 1918, 42G; Pr^vot, Ann Inst. 
Past , 61, 1938 , 77.) From beer t^ort 
Jrt^Qliihs magnus PrdTOt. {Slrepfo- 
bacillus anaerohicui magnus Cbouk6- 
vitch, Ann Inst Past., 25, 1911, 251; 
Bacillus anacrobius tnajnus LcBlayeand 
Guggenheim, Man Prat. d. Diag. Bact., 
1914, 337; Prdwt, Ann Inst. Past , 61, 
1938, 77.) From large intestme of the 
horse 

Infialibs plagarutn Prdvot (Bacillus 
S, Adamson, Jour Path and Dact , S2, 
1918-19, 373, PrdTOt, Ann Inst. Past, 
61, 1933, 77 ) From nar nounds. 

in/!abilis Tpstudo-perjringens Pr4vot. 
(Presumably Bacillus L, Adamson, Jour- 
Path and Dact., !2, 1918-19, 372; Pr^v'ot, 
Ann Inst. Past., 61, 1933, 77 ) From 
nar wounds. 

/n/IflbiJn sehcnsis Privol and Ua> 
naud (.Inn Inst Past , 70, 1914, 50 ) 
From oysters 

Wartelldlus proteolytieus Ilcller. (Or- 
ganism II, Hcmpl, Jour. Hyg , 17, 1918, 
10, Heller, Jour Bact., 7, 1922, 26.) 
From muscle in human gaseous gangrene- 
ilfyertlfussadotrallellcr. (Jour Bact, 
7, 1022, 7, also Barney and llellcr, Arch. 
Surg , 4, 1922, 477 ) From a gangrenous 
human arm 

Pectinobocter amglophilum Makronov. 
(.Arch Sci Biol. (Uuss ), 18, 1915,441 ) 
Stated by author to be anaerobic, but 
description does not make this evi- 
dent From soil 

Plcctridium ccllulolylicunv Pochon 
(Compt. rend. Soc Biol , Pans, IIS, 
1933, 1325 ) Isolated anaerobically, but 
not strictly anaerobic From stomach of 
ruminants 

Plcctndium peefinovornm figuc/actcns 
Sjolandor and McCoy (Cent f. Bakt , 
U Abt., 27, 1937, 315 and 322 , probably 
idcntical with Amylobaeler liqutJaetenB 
Uuschmann and Bavcndanun, Cent, f 
Bakt., II Abt , d, 1937 , 359 ) From 
spontaneously retting plant tissues 
Picctridium *nics:lo; Prdvot. (Un- 
named anaerobic thcrmophUic cellulose- 


fermenting species, Snieszfco, Cent. f. 
Bakt , II Abt., S8, 1933, 403; Prdvot, 
Ilian, d. Class , etc., 1940, 154.) From 
soil imd manure. 

fiecordtlfus fragilis Heller. (Jour. 
Bact., 7, 1922 , 8 and 27.) From a liver 
infarct In a cow. 

RegltUus progredtens Heller. (Jour. 
Bact., 7, 1922, 7 ; also Barney and Heller, 
Arch Surg , 4, 1922, 477 ) From muscle 
of a gangrenous human arm 

Robertsonillua primus Heller. (Or- 
ganism I, Hempl, Jour Hyg ,17,1918,13; 
Heller, Jour. Bact , 7, 1922, 7 ) From a 
gangrenous war wound of human maxilla. 

StrepfobaciIIws lerrae Ucke. (Cent, f. 
Bakt, I Abt., 25, 1898, 1000) Fromgar- 
den soil 

ftminosporu* raabt Prdvot. (Un- 
named anaerobe of Baab, Jour. Amer. 
Water Works Assoc, 10, 1923, 1051; 
Prdvot, Ann. Inst Fast., 61, 1938, 80) 
From Minneapolis city water. 

TerTnxnosparus theTnocellulolylicus 
Pochon (Ann Inst Past., 68, 1942, 
354, 3S3 and 467.) Strict anaerobe. 
Optimum growth at CO* to 66*C. 

Tyrothnx colenufa Duclaux. (Du- 
claut, Ann Inst. Nat. Agron., 4, 1882,23; 
Comilta cattnula Trevisan, I generi e Je 
specie dellc Batteriacee, 1889,22; Baeii- 
fu4 cafenuia Chester, Ann. Kept. Del 
Col Agr. Exp Sta , 10, 1898, 123.) Com- 
monB regarded as anaerobic, but not by 
Migula (Syst d. Bakt , 2, 1900, 588). 
From cheese. 

Tyrothni claiiformis Duclaux. (Du- 
clauK, Ann. Inst Nat. Agron ,4,1882,23; 
Paomo cIaei/ormi» Trevisan, tn Itif., 
quoted from DeToni and Trevisan, in 
Saccardo, Sylloge Fungonim, 8, 1889, 
1017, Bacterium clavijorme Migula, Syst. 
d Bakt ,2, 1900,322; Bacillus cfaviyormis 
ATnccnt, Ann Inst. Past., SI, 1907, 70.) 
From cheese. 

Tyrothrix urocephalum Duclaux. 
(Duclaux, Ann. Inst. Nat. Agron., 4, 
1832, 23, Bacterium urocephalum Chester, 
Ann. Kept. Del. Col. Agr. Exp. Sta., 10, 
1898, 123; Bacillus urocephalum Migula, 
Syst. d. Bakt., 2, 1900. 638.) 
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Appendix II. The following oiganisms 
are listed in the text as probable ayno- 
nyms or possibly related species. They 
are cited here again in order to record the 
source of the original isolation. For 
convenience, they are listed alpha- 
betically under the names of the species 
to which such presumed relationship is 
ascribed. 


1. Clostridium fautyrlcum Prazmow- 


ski. 

Atnylohacter non liquefaciena Ilusch- 
mann and Davendamm. From retting 
plant tissues. 

Bacillo omylozyme, Perdrix. From 
city water of Paris, and from the Seine 
River water. 

BacUlua amylohactar S and W IVert- 
beim. From soil and tissues of field 
plants. 

Bacillus butyh'cus Fitz. From glycerol 
solutions undergoing butylie fermenta- 
tion after inoculation with fresh cow 
feces. 

Bacillus holobxUyncua Perdrix From 
putrefying milk. 

Bacillus orihobutyltcus Grimbert. 
From soil, grains and from legumes. 

Bactllua aaccharobutyricua von ICleckj. 
From cheese. 

Baclcrjwm naricwlo Reinke and Bcrt- 
hold. Observed and described from de- 
composing plant tissues Not isolated 
in pure culture 

BactHdiun huli/ncum Chudiakow. 
Cited byRothert, and source not stated 
by abstractor 

Butylbacillus, Buchner From gly- 
cerinated hay infusion. 

Clostridium butyrtcum {Bacillus amylo- 
bacUr) I, II, HI, Gruber From sugar 
solutions undergoing butyric fermenta- 
tion. Source of inoculum not stated. 
(Ill is probably not strictly anaerobic ) 
Clostridium hulyricum iodopbtlum 

Svartz. From human feces. 

Clostridium intermedium Ponker. 

From retting flax 

Clostridium pohjfermenticum Partan- 
aky and Henry From mud of streams 
and Jakes and from soil 


Chslridium saccharohulyricum Don- 
ket. From various farinaceous materials 
and from soil. 

Clostridium sacchaTopdum Partansky 
and Henry, From mud of streams and 
lakes and from soil. 

Closlridium saccharophilicum Partan- 
sky and Henry. From mud of streams 
and lakes and from soil. 

Clostridium saccharoposlulalum Par- 
tansky and Henry. Fromroudofstreams 
and lakes and from soil. 

Closlridium tyrohuiyricum van Bey- 
num and Pette. From soil, water, milk, 
cheese and various farinaceous materials. 
Widely dispersed in nature 
Ferment butyrique (V^ibrion buty- 
rique) Pasteur. Cultivated and pro- 
aumably isolated from sugar solutions 
undei^ing butyric fermentation after 
inoculation with yeast, Purity of cul- 
tures seriously questioned 
Cronufohocfllus scccliorebutyrfcws mo- 
bilia non-tiquefaciens Sebattenfroh and 
Grassberger. From milk and from soil. 

Granulohacter butylicum Beijerinefc 
From fermenting grain mash and from 
soil. 

Granulohacter saecharobutyrieum Bei* 
jorinck. From fermenting grain mash 
and from soil. 

Granulohacter aaccharobutyricua inmo- 
bile nonlique/aciens McCoy et ah Source 
of isolation not recorded. 

Pfcctfidium peclinovarum Stormer. 
From retting flax and hemp. Probably 
not strictly anaerobic 

lb. Clostridium pasteuriantuffl Wino- 
gradsky 

Bacillus aeolicua, Bacillus dulcitojtr- 
mentana. Bacillus inulofugus, Bacillus 
nonpenloaua and Bacillus rhamnoUcus 
Bodily. Source of isolation not specified, 
other than from cultures received from 
various sources labeled C. pasteurianum. 

6 Clostridium septlcum Ford. 

Bacillus lumefaciens Wilson.. . rom 

human gaseous gangrene. 
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Bradsotbacillus, Nielsen From tis- 
sues and organs of sheep dying of bra^. 

Walfischseptikamie Bacillus, Nielsen 
From whales evidently deadof septicemia 
resulting from harpoon wounds 

9. Clostridium novyi Bei^cy et al 
Bacille neigeux, Jungaoo From a hu- 
man case of fetid cystitis, from abscess 
of kidney, and from various perineal 
infections. 

Baciflu* belfonensir Sacqu4p5e From 
human gaseous gangrene. 

Bacillus gigas Zeissler and Rassfeld 
From tissues of a sheep dyingof a braxy- 
like disease 

Bacillus oedemotiena Weinbe^ and 
Segum From human gaseous gangrene 
Closlridium 6u5alorutn Prdvot. bo- 
lated, but not named, by Kranevcld from 
cases of osteomyelitis of the East Indian 
buffalo 

Gasodembaztllua, Aschoff. From bu* 
man gaseous edema resulting from war 
wounds. 

11. Clostridium acetobutyilcumMcCoy 
etal 

Bacillus bulylacetieum Freiberg From 
grams, sod and natural waters Widely 
distributed In nature 
Bactllusbulyltcus B F , Uicard From 
drains from slaughter houses. 

Bacillus saccAarobulyn'eus Itguc/ocicns 
McCoy et al. Source of isolation un- 
known; records only from the collection 
of the Dept ^ric. Bact of the Univ 
of Wis. Received from a commerci^ 
laboratory 

Butylobocler brio* Bakonyi From 
beets (Bela vulgaris) contaminated with 
soil. 

Bulylobaclcr sinense Bakonyi. From 
Jaffa oranges. 

Bulylobacler solani Bakonyi- From 
German potatoes. 

Butj/lobacfcr rcae Bakonyi From 
Hungarian maiic. 

Closlridiuffi bult/ricum (ProrOTOicsfc*- 
Pile-Smyth) Pike and Smyth. From 
spontaneously fermenting com meal 
mash. 


Clostridium inverlo-acetohutylieum 
Legg and Stiles. From soil and from 
plant materials in contact with soil. 

Closlndium propyl-butylicum Muller 
and Ijcgg From soil and from plant ma- 
terials in contact with soil. 

Closlridium sacckaro-acelobuiylicutn 
Stiles and Legg From soil and from 
plant materials in contact with soil. 

Clostridium saceharo-acetobulylicum~ 
alpha McCoy. From soil 

Cfoslridlum saceharo-acelobulyUeum- 
beta Arzberger From soil, rotten wood, 
grain, cornstalks and river mud 

Cfosln'diwni saeehaTO~acetobulylicum- 
gamma Arzberger From soil, rotten 
wood, grain, corn stalks and river mud 

Closlridium saceharohutyl-acetonicum 
LougWm From potato; found in soil 
and on plant materials grown in or near 
soil 

Closlridium taceharobulyheum-gamma 
Izsak and Funk. From rice. 

Clostridium saeeharobulyl-isopropyl- 
acetontcum Loughlm. From potatoes, 
grains and other plant materials grown 
in or above soil. 

Clostridium (Bacillus) tstryliumOwen, 
Mobley and Arroyo From soil and from 
roots of sugar cane. 

13. Clostridium sporogenes Bergey 
et al 

BocUlus pulrifieus lerrucosus Zeissler. 
From animals suffering from a Rausch- 
brandlike infection, later from gan- 
grenous war wounds 

Bacillus suprogenes carnis Salus. 
From human feces by enrichment in 
meat mash medium 

Bacillus spoTopents coagulans Debono 
From normal human intestine. 

Parapleetrum foeltdum Weigmann. 
From cheese and milk 

Reading Bacillus, Donaldson and Joyce . 
From gangrenous human war wounds. 

29 Clostridium blfermentans Bcrgcy 
et al. 

Bacillus cenlrojporogenrs Hall. From 
aatcnlity test of tuberculin, from canned 
spinach and from garden soil. 
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[iacillus liquefaciena magnua LOdcrit*. 
From micu and guinea pigs inoculaled 
with garden soij. 

Bacillus nonfermenlana Hall and White* 
head. From poisoned African arrow- 
heads. 

Bacillus oedemalis sporogenea So^eJlj. 
From human gaseous gangrene. 

i?aci7fus putrifieua tenuis Zcissicr. 
From malignant edemaot various animals 
and from human gaseous gangrene. 

Hflct'/Ius aporopenea /octidus Choukfi- 
vitch. From large intestine of horse. 

Clesfrid/um /otiidum Liborius. From 
mice inoculated with garden soil. 

Cloafridium /oetidum earai'j Salua. 
From human fcecs by enrichment in 
meat mash medium. 

C’/oatrjrft'um oedemoloidea Melcncy, 
Humphreys and Carp. From a case of 
human post^oporative gaseous gangrene. 

24. Clostridluffl perfrlngeos Holland. 
Bactlle du rhumatisme, Achalmc. Iso- 
lated by blood culture from human cases 
of aeulo articulor rheumatism. 

Bacillus amylobacler tmmd6t7is Grats 
and Vas. From Liptauer cheese. 

Bacillus eadaoeris Sternberg. From 
Uver and kidney of a yellow fever cadaver. 

Bacillus cadavtris hutyncus Buday 
From organs of human cadavers uodeigo- 
ing postmortem emphysema. 

Bacillus egens StodJani. From muscle 
in a fatal case of human gaseous gangrene. 

Bacillus emphysemalis maltgni Wick- 
lein. From human gaseous gangrene. 

Bacillus emphysemalis linden- 

tbal. From human kolpohypcrplasia 
cystica or vaginitis emphysematosa. 

Bacillus mvUtformis Vistaso. From 
feces of dog. 

Baetdus ovihxicvs Bennetts. From 
Wood, tissues and organs of sheep in 
Australia dying of entero-toxemia. 

BaciKus paludis McEwen. From in- 
testines and viscera of sheep in the 
Romney hfarsh Jn England eufferiog from 
a disease called struck. 

Bacillus perfringens Veillon and Zuber. 
Originally isolated from pus in human 


appendicitis; later from a variety of 
sources. 

Bacillus phtegmones emphysemaiosae 
Fraenkel. From haman gaseous phleg- 
mons; later from a variety of related 
conditions of human beings and animals. 

Bacillus soodyscnlriae hungaTtcus 
Detre. Isolated in Hungary from intes- 
tines of diarrheal pigs andlambs. 

Clositidiutn per/rthpens var. onatro* 
penes Hauduroy et al. An unnaraed cid- 
ture isolated by Grooten bj’ blood culture 
from a fatal human septicemia. 

Oranulohacillus saccharobulgricus tm- 
tnabilis lique/aeiena Schattenfroh and 
Orassberger. Originally isolated from 
market milk; later from cheese, soil, 
water, human and animal fccts, and 
from various grain meals. 

29. ClostridlumparapotrJficumSnyder. 
BaciUus innulrilus IGcinschmidt. 
From stools of newborn infants. 

BUclridium Jluxum Pr^vot. From 
feces of nursing newborn infants. 

Pleclridium nanum Prdvot. From em« 
phj'sematous musrie of an .amputated 
human arm. 

41. Clostridium lentoputrescens Hart 
sell and Hettgcr. 

Bacillus cadaveris spOTogenes (anaerg- 
bicus) Klein. From nonnal intestines of 
man and animals. 

BaciUus radialus LUderit*. From 
nitre and guine.a pigs in fuUted with 
garden soil. 

Bacillus telancides (B) Adamson. 
fVom human septic and gangrenous war 
WDunds. 

43. Clostriditaa tetaosiooiphvm Der- 
gey et ah 

BaetKus fragihs Veillon and Zuher. 
From human cases of purulent appendi- 

citis. ■ j Is 

BcctRus ramosus Veillon and ZubeT. 
From human casesof purulent appendici- 
tis and from pulmonary gangrene 

45. Chstrldlam angulosum Hauduroy 

etal. 
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Bacillus angulosus Gamier and Slmoa. 
From blood of a child suSering from 
typhoid fever. 

61. Clostridium tertlum Bergey et al. 
Bacillus aero-lerlius Bulloch et al. 


Isolated from gangrenous human war 
nounds. Stated to be aerobic. 

Bacillus gasogenes parvus Chouh^vitch. 
From large intestine of horse. 

Bacillus spermoide Kinni. From soil. 
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SUBOBOEA II. CAOtOBAeTBmKEAF Bbbbb, Mubbav, aad H.ia.EAS,- 

«J“W<ittoi<itoHenriciantlJohi.>oq,Joor.BAct„ £5,1035, 3; itM so 1935 Si- 
Breed, Murray and Ilitchcns, Bad. Rev,, 8, 1014, 255.) ’ ' ' ' 

Mon-filamentous, allachild badcria eroninc characteristically upon stalks some. 

other “f n'r*’ W”9‘rica' i” that sum, lerric hydro'ride or 

other ma tenal is aeerded Iron, onesnie or one end ol the cell to form the stalk. Mul- 
t W by transverse fission. In some species the stalks are very short or absent. In 
the latter case the cells may ho attached direcllytothe substrate In a loosloeicmnss. 
i^ella occur singly, in pairs or short chains, never ia filaments; not ensheathed. :Cod. 
spore-forming. Typically aquatic in habitat. 


Key /0 the families of suborder Caulobacteriineae. 

I. Longaxisofcelltranavorsetolongaxisofstalkjstalkfldichotomously branched 
A. Stalks lobose, composed of gum, forming *oogloea-Hkc colomes. 

Family I. iVcrjiiaecac, p. 830. 

B StaJlcfl are bands of ferric hydroxide. 

Family II. Galliofiellaceae, p 830. 

II. Long axis of cell coincides with aws of stalk. 

A. Reproducing by transverse fission, atalks unbrauched. 

Family III. Caulobacleriaeeae, p. 832. 

III. Sessile, cspsulatcd eolooies of cocci and short rods attached to water plants. 
A. Deposit of ferric hydroxide about a soogloeic mass. 

Family IV. Stderocapsaceae, p, 833 


Aa a result of discussions that have taken place since the fifth edition of theMaK* 
VAt was issued, certain readjustments have been made in the arrangement of ths 
stalked bacteria. The organisms m all of the typical species are simple ripd bac- 
teria which arc like ordinary bacteria except that they develop a stalk. For this 
reason the group has been made a suborder of the order Cuhocterfoles. 

Stanicr and VaaNiel fjour Bact emphasize the fact that the family 

Pasleunaceae includes species which reproduce by methods (longitudinal fission, 
budding) different from those found in other groups of bacteria, and Hentici and 
Johnson (loc. cit., 81) state that xt is at least doubtful whether these species are 
phylogenetically related to the other stalked bacteria. While waiting for pure cul- 
ture studies and a clarification of these relationships, this family has been place 
in an appendix to the suborder Caulobacteriineae. 

The family Siderocapsaceae has been included in the suborder as the absence 0 a 
atalk in attached forms is a nalurol modification. As stated by Cholodny ( 
Eisenbakterien. Jena, 1926, 3f-5S), these bacteria are similar in morphology ana 
physiology to those found in the family GaUionellaceae. This is an arrangemo 
that retains all of the simple non-filaroentous types of iron baclena in one genera 


^ The Btolked bacteria Btudied by Henriei and Johnson dec. cii.) vere of fresh water 
origin. Bacteria of this type are lonnd. however, eqnally if net rnore 
marine habitats where they play their part in starting the ^ ‘u. 

Burfaees. ZoBell and Upham (BnU. Serippa Inst. Oceanography, U Jolla, Cal. 

* Completely revised by Prof, A. T. Mea- 

oils, Minnesota, December, 1938> further revision V ^ • 

York State Experiment Station, Geneva, New lorfc, July, li>i6 
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fornia, 5, 1944,253) summariie this situation as follows: "Many of the bacteria found 
in sea water are sessile or periphytic, growing preferentially or exclusively attached 
to solid surfaces. The sessile habit of marine bacteria is most pronounced when the}' 
are grooving in very dilute nuttient solutions such as sea water to which nothing has 
been added . . . Most sessile bacteria appear to attach themselves tenaciously to 
solid surfaces by exuding a mucilaginous holdfast A few have stalks Some of the 
sessile bacteria grow on the walls of the culture receptacle without clouding the 
medium itself' 

The emphasis placed on the presence of a stalk by Henrici and Johnson (foe. at.) 
seems artificial In fact it may be questioned whether mere attachment by a hold- 
fast or otherwise is a character of fundamental importance from the taxonomic 
standpoint. Ilenrici and Johnson’s arrangement of these poorly knorni bacteria, 
however, has certain practical advantages and it has therefore been retained in this 
edition of the Manitai- with such modifications as seem to be clearly indicated by 
the progress that has been made since their outline was published 

The submerged elide techmquc as employed by Henrici (Jour Pact., 25, 1933, 277) 
and by ZoBell and Allen (Proc. Soc Exper Biol, and Med., SO, 1033, 1409) has proved 
to be most useful for studying bacteria that live attached to a substrate^ 
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FAMILY I, NEVSKIACEAE HENEICI AND JOHNSON. 

(Jour. Baet., 19, 1935, 4; md., SO, 1935, S3.) 

W-ie »ot at right logic, to 

the IMS oMhe stalk. Stalks lobosc, dicholoraously branched, composed of gum. 
Multiplication ot cells by transverac binary fission. Growingin zoogloea-Uke mSc, 
ID water or in sugar vats. 

There ia a aingle genua Ntvslcia. 


Gtnut Z. Nesskla Faffifntrj’n. 

(Bui. Acad. Imp, Sci., St. Pdlersb., S 4 , N.S. t, 1892, 431.) From the Neva Ever 
at St. Pcterfiburg. 

Description aa for the family. 

The typo species ia NeusKia ramosa Famintzin. 


1. Wevsfefa ramosa Famintiin (Bui. 
Aead. Imp. Sci , St. Pitersb., Scr. IV, 
54i N .S 2, 1892, 481.) From lAtln ramO' 
aua, branched. 

Globular, bush-like or plate-like col* 
OQies of gummy consistency floating 
upon the surface of water Colonics 
composed of gummy material arrftngwl 
in (iichotomously branched stalks ansing 
from a common base, with the bacterial 
cells contained in the gum, a single cell 
at the tip of cacii stalk At times cells 
arc set free from the stalks to start new 
colonics. 

Hod-shaped cells set with their long 
axis at right atiglea to the axis of the 
broad Jobo-liko stalk Colls 2 by 0 to 
12 microns, containing a number of 
highly retractile globules of fat or sulfur 
Multiplic.ation by binary fission Not 
cultivated on .artificial media 
Source; From the aquarium in the 
Ilotamcal Garden, St. Petersburg. Sim- 
ilar but smaller organisms found by Ilcn- 
nci and Johnson (Jour. Bact., SO, 

63) in a jar of water from tbe lily pond 


of the Umveraity of Minnesota green- 
house in Minneapolis 
Habitat: Water, 

2. Nevskla pedlculaU (Koch ond Ho- 
sacus) llenrici and Joboson. lilac- 
feriurn pediculalum Koch and Hosacua, 
Cent. f. Bakt., Id, 1894 , 225; Uenrici 
and Johnson, Jour. Bact., SO, 193S, 83) 
From Latin pfdtculus, diminutive of pes, 
foot. 

Composed of twisted, short, thicki 
eausage-Uko strands, often branched 
These strands are stalks, composed of 
gum. 

The cells occur at tho tips of the stalks 
and are smaller than those of Net'skta 
ramosa and are without internal globules- 
Not cultivated. 

This organism is very similar to, and 
may be identical with, the cultivated 
species described and named Belabae- 
Isrtum veTmxforme by Mayer (Dai Tibi- 
Konsorlium. Thesis, Utrecht, l’^33)- 
Sec p. 362. 

Source* Found growing in the syrup 
of a sugar refinery as zoogloeae. 


FAMILY It. GALLIONELLACEAE HENRICl AND JOHNSON. 

(Jour. Bact., S9, 1935, 4; thiil., SO, 1935, 83.) 

Stalked bacteria, tbe long axis of the rod-shaped cells being set at right ong es 
to tho axis of the stalks. Stalks arcslender. twisted bauds, dichotomously branchc , 
oomposBd of ferric hydroxide, comi>lctdy dissolving m dilute ' ™ic “ ■ 

Multiplication of cells by transverse binary fission Grow m iron-bear g 

There is a single genua GallixmeUa 
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Genui I. GalUonetla Ehrenberg. 

(Ehrcnljerg.Dio Infusioosthierchen, 1833, lC6;aot ffanfonel/o Bory de St. Vincent, 
Diet. Claasitiue d’Hist. Nat , 4, IS23, 393, Gloeoula Kutzing. Phycologia Gcneraiisi 
1313, 245; Didymohelix Griffith, Ann. Mag. Nat, Hist., Ser. 2, IS, 1853. 43S; .Spiro- 
pJvt/fium Ellis, Cent, f Bakt , U Abt., 19, 1907,502, iVotJo/ofrum Elhs, Proe. Uov. Soc. 
Edinburgh, £S, Part 5, 1903, 339 ) From an incorrect spelling of Iho nlgal genus 
name, GatUonella. 

Description ns for the family. 

The type species is GaUionetta ferruginea Ehrenberg. 

Key to (he ipecies of genua Galllonella. 

I. Cells kidney.^Jiaped, stalks branched 

A. Stalks slender, spirally imited 

1. Cells small, stalks very slender. 

1 . GaKionctld ferruginea. 

2. Cells larger, stalks broader. 

2- Cflliienelfa major. 

B. Stalks thick, not do6aiteIy m spirals. 

3. CofWoneHa minor. 

II. Cells oval or round; stalks unbranched. 

4. GaHtonelfa eorneola. 


1. Galllonella ferruginea Ehrenberg 
{Gailhnclla ferruginea Ehrenberg, Vorl 
Mittheil. U. d wirkl. Vorkomraenn fossi- 
ler Infuaionen u ihre grossa Verbreitung. 
Ann Phys , Ser. 2, 8, 1836, 217, Ehren- 
berg, Die Infusionathierchen, 183$, 163, 
il/«tosi'ro ochracea Haifa, Ann ani Mag 
Nat. His., Ser. 1, IS, 1813, 331 {quatoJ 
from Buchanan, General Systematic 
Bacteriology, 1923, 303); Glocoltla ferru- 
ginea Khtzing, Species Algarum, 1819, 
3G3, OiJj/mohclii ferruginea GnfTith, 
Ann Mag. Nat Hist , Ser 2, If, 1853, 
43$; Glotosphaeraferniginia Rabenborst, 
Alg. Miltelcur , no 387, Heilwigla, 8, 
no. 9, 1851, 43, Metogira minufula Drcb , 
Alg Pal., 5, 42 (quoted from DcToni 
and Trevisan, see beloir), Spt'uUna 
ferruginea Kirchner, Algen, Kryploga- 
mcnflor.a v. SeWesien, f, 1, 1878, 233, 
Spirochaete ferruginea Jlansgirg, Oestr. 
botan Ztschr , no. 7-8, 1SS5, 5, Spirit- 
lum /rrrujineuifi DcTom and Trevisan, 
in SiccarJo, Sylloge Pungirum, 8, 1889, 
1037; Chlamydoth'ix ferruginea Migula, 
Syst. d Bakt., f, 100). lOU, Spirop^yl- 
lum ferrugineum Ellis, Cent, f Bakt., 


a Abt, 19, 1997, 592, Spinphyllim 
(eniie, Kodrifotium ferrugintuni, Spiro- 
suma ferrugineum and Spiroioma sole* 
nnde Ellis, Proc Hoy Soe. Edinburgh, 
tS, Part 5, 190S, 311, also see Cent. f. 
Bakt , U Abt , se, 1910, 321; Callfoncllo 
lae/iiata Enderlcin, Bakterisn-Cyclo* 
gemc, Berlin and Leipzig, 1925, 252 ) 
Prom Latin ferrvginus, iron rust. 

Kidney sUapsd bacteria, the cells 0.5 
by I 2 microns, which secrete colloidal 
ferric hydroxide from ths concave por- 
tion of the cell, forming bani-likc stalks. 
A rotatory motion of the cells gives rise 
to a spiral twisting of the stalks. 

In the older studies, the stalks were 
described as the organism, the minute 
cells at the tip having been dislodged 
or at least overlooked. The cells lie 
at the tip of the stalk, and multiply by 
transverse binary fission. This gives 
nse to a dichotomous branching of the 
stalks Stalks become very long and 
slender, with smooth edges 

Not eulti%atod in artificial media. 

Habitat: Cool springs and brooks 
nbich carry reduced iron In solution. 
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2. GaUionella major Cholodny. (Trav. 
Station biolog. du Dnicpre Acad, des 
Sci. de I'Ukrainc, Classe Sci. Pbys. ct 
Math., 5, Livrc 4, 1927.) From Latin 
major, larger. 

Very similar to Galtionella jerruginea, 
but the cells are distinctly larger (1 by 
3 microns), and, some cells failing to 
divide, reach a length of 7 microns or 
more. These form stalks of double the 
normal mdth. 

The cells contain one or more vacuoles, 
apparently filled with an iron compound. 

Source: Found in a spring in the Cau- 
casus. 

Habitat' Iron-bearing water 

3 Galllonella minor Cholodny (Ber. 
d. deutsch Dot. Ges , 1921, 35.) 

From Latin, rntnor, smaller. 

Cells as in Oallionella ferruginea, but 
stalks are shorter, thicker, encrusted 
with nodules of iron and not definitely 
banddike or twisted. 

Habitat - Iron-bearing water. 

4. Galllonella corneola Dorff. (Die 
Eisenorganismen, Pflanzenforschung, 
Heft 16, 1934, 25 ) From Latin cor- 
neoliis, a little horn. 


Cells spherical or ellipsoidal, or len- 
ticular in cross section, 0 5 by 2 5 to 
3.0 microns. 

Stalks short, unbranched, not spirally 
twisted, completely dissolving in dilute 
hydrochloric acid. Stalks slender at 
the base, expanded at the tip, slightly 
curved, 15 to 30 microns long, attached 
to the substrate by a holdfast, 3 to 8 
Rtalks arising from, a single holdfast. 

Habitat: Iron-bearing water. 

Appendix: Additional species of Galli- 
onella have been described as follons* 

Galllonella glomcrala described by 
Naumann (Kungl Svenska Vetenskaps- 
akad. Handl., I, 62, 1921, Part 4, 45) 
is not a valid species according to Cho- 
lodny (Die Eischbakterien, Jena, 192C, 
40). From the Aneboda region, Sweden 

Oalltono.lla reticulosa Butkevich. (Ber. 
U. Wiss. Mcercsinst. Moscow, 5, 1028, 
6S and SO.) From the White Sea. 

GalUonella sidcropous described b) 
Naumann (Kungl. Svenska Vetenskaps* 
akad. Handl., I, 62, 1921, Part 4, 33) 
13 not a valid species, according to Cho- 
lodny (Die Eisenbakterien, Jena, 10^5, 
39). From the Aneboda region, Sweden. 

GalltoneUa hrluoio Butkevich. (Ber. 
d wiss. Meeresinst. Moscow, 3, 192S. 
57 and 79.) From the Petschora Sea. 


FAMILY III CAULOBACTERIACEAE IIENRICI AND JOHNSON. 


(Jour. Bact., 29, 1935, 4; x5td., SO, 1935, 83.) 

Stalked bact 
of the stalks. 

a button-like . ” • 

fission The outermost cell of » pair may form a stalk ueiure ce.i 

plete. Penphytic, growing upon submerged aurfaccs. 

There is a single genus Caulohacler 


•'»'! long axis 
•stratoby 

se binary 
.u.jn is com- 


Genus /. Caulohacler Ifenrici and Johnson. 

(.tour. Bact , «9, 1935, 4-, ibU., SO. 1035, 83 ) Fn.n. L.atin caali., Btalk <‘■>‘1 
. small rod 

Description as for the family. , . „ . . ,> Tn>,n^r.n 

The type species is Covlobaeter vibrtotdes Heorici and Johnson. 

]. CaulobacterrtblloWes Henrici and Celia , ,,j, jo to 

ohnson (Jour. Bact , SO, 1935, 81.) »-.th rounded ondc, 0 7 lo 1 - W 

^rom Latin, like a vibrio 2.5 microns 
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Grovring upon firm substrates in 
water. Not cultivated on artificial 
media. 

Habitat- Water. 

Appendix: Ilennci and Johnson (Jour 
Bact , SO, 1935, 62) list the following as 
possibly belonging in this genus 

Bacillus fiagellatua Omcliansky 
(Jour. Microbiol (Russian), 1, 1914, 2l ) 
Probably the same as the organism de- 
scribed by Jones (Hennci and Johnson, 
loc eil., G2). 


Polar flagellate organism, Jones. 
(Cent, f, Bakt., II Abt., U, 1905, 459 ) 
From water and sewage. 

Tibriolhrix tonsillaris Tunnicliff and 
Jackson. (Tunnicliff and Jackson, Jour. 
Inf Dis , 40, 1930, 12; see Henrici and 
Johnson, loe eil , 62 ) From tonsil 
crypts See p. 219 for a different view- 
point regarding this species. 

Six additional types are figured but 
not named by Henrici and Johnson 
(loc etl , S4). 


FAMILY IV. SIDEROCAPSACEAE PRIBRAM. 

(Tribe Siderocapseae Buchanan, Jour. Bact , t, 1915, 616, Pribram, Jour. Bact., 
18. 1929, 377.) 

Cells spberieal or ovoid. Motile stages, if any, unknown. Not yet cultivated on 
artificial media. Thick capsules enclosing the cells become encrusted with ferric 
hydroxide Attached to the surface of leaves and other parts of water plants. 


Key to the genera of family Sideroeapsaceae. 


I. Cocci, occurring singly and m groups, and embedded m small irregular gelatinous 
masses. 


Genus I. Siierocopsa, p 833. 

II. Coceobacteria, occurring in chains, and embedded in large gelatinous masses. 

Genus II Sideromonas, p 834. 


Genus I Siderocapsa MoUsek. 

(Arm. Jard. Bot. Buitenrorg, 2 S<ir , Supp. 3, 1909, 29; also Die Eisenhaktcrien, 
Jena, 1910, 11.) From Greek sideros, iron and Latin capja, box. 

One to many spherical to ovoid email cells embedded in a mass of capsular material 
surrounded by ferric hydroxide. Best recognized by staining with Schiff’s reagent 
Motility unknown Grow attached to the surface of water plants. 

The type species is Siderocapso ireubtt Molisch. 


1 Siderocapsa treubli Molisch (Ann 
Jard Bot Buitenzorg, 2 S6r , Supp 3, 
1909 , 2D; also Die Eisenbakterien, Jena, 
1910, 11 ) Named for Prof Treub, the 
director of the tropical garden at Buifcn- 
zorg, Java. 

Cocci. 0 4 to 0 6 micron m diameter 
embedded m zooglocal masses sur- 
rounded by ferric hydroxide. 

Deposit ferric hydroxide on the sur- 
faces of water plants. 

Source: Found attached to the roots, 
root haira and leaves of water plants 


(Etodea, Mympfiaea.Sagitlana.Salvinia, 
etc.) 

Habitat. Widely distributed, on fresh 
water plants 

2. Siderocapsa major Molisch (Ann. 
Jard Bot. Buitenzorg, 2 S4r., Supp. 3, 

1909, 29; also Dio Eisenbakterien, Jena, 

1910, 13 ) From Latin major, larger 
Celle colorless, coccus-likc short rods, 

0 7 by 1.8 microns. A colony consists of 
2 to 100 or more cells. 

Similar to Siderocapsa Ireuhh, except 
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that the ccllfl are larger and the gclatin- 
ous capsule is less sharply defined. 

Source: Isolated from Spiro/iyra ap. 

Habitat; Epiphytic on fresh water 
plants. 

•Appendix; Tivo odJitional species 
have been placed in the genus Sidtro- 
capsa by later invcstieatora; 


Siderocapaa coronala Redingcr, 
(Arch. f. Hydrobiol., SS, 1931, 410.) 
Efom lake wafer. A free floating form. 

Siderocapsa monoica Neumann. 
(ICungl. Svenska Vetenskapsakad. 
Handl., I, 1921, Part 4, 49; quoted 
from Cholodny, Die Eisenbakteriea, 
Jena, 1925, 59.) Pound on Petarnogiton 
natans in Sweden. Cells occur singly. 


Gtnua II, Stderomonas Cholodny. 

(Ber. d. doutsch. Bot. Gcs., p, 1922, 326; also Die Eisenbakterien, Jena, 1926, 65 ) 
From Greek si'deros, iron and monaa, & unit. 

Small cocci or coccoh&cteria which grow in chains in gelatinous massea containing 
ferric hydrovido attached to thread algae, generally of the genus Coft/erro, 

The type species is Sideromonaa conftrvarum Cholodny. 


I. Sideromonas confcrvaruia Cho* 
lodny. (Ber. d. dcutach. Dot. Gcs., 40, 
1922, 326; also Die Eieenbaktorlen, Jena, 
1926, 55j Sideroci/sbs confervarurn Nau- 
mann, quoted from Dorfi, Dio Eiscnor. 
esnismea, PRaatcnhrechiias, He/t 28, 
1934, 13.) From Latin, of the genus 
Conjtna. 

Coecobaclcrias 0.5 to 0.6 by 0.8 to 0.9 
micron, occurring in chains embedded 
in gelatinous masses, 10 to 109 microns 
in diameter. Chains become visible 
when the gehitinous mass is treated with 
formalin folioned by dilute ffCI, washed 
in water, .and stained with gentian violet 
or carbol fuchsin. No moUhty ob- 
served. 

Form deposits of ferric hydroxide in 
the gelatinous mass surrounding the 
bacteria. 

Source; Found on the surface of thread 
algae in water containing iron sails. 

Habitat: Widely distributed on fresh 
water green algae 

Appendix; Additional species of simple, 
sessile, non-fiJamontous bacteria which 
cause deposits of ferric hydroxide have 
been described. The majority are rod- 
shaped bacteria anl resemble Stdero- 
monaa. The list follows: 

Ferrtbacterium colceum Brussoff. 


(Brussoff, Cent. f. Bakt,, 11 Abt., P, 
2918, 20S!Sidercbaeter ealceum Naumann, 
ICungl. Svenska Vetenskapsakad. 
Handl., I, BS, Part 4, 1921, 53 and 63; 
BaciUua calceua De Rossi, Microbiol. 
Agraria e Techcucs, Tarlao, 2927, 91X3 } 
From slime in drainage ditches at 
Aachen. 

Ferrtbacterium duplex Brussoff. 
(Brussoff, Cent. /. Bakt., 21 Abt., iS, 
1916, 517; Sideroderma duplex Naumann, 
Kungl. Svenska Vetenskapsakad. 
Handl, I, 62, Part 4, 1921, 53 and 63; 
Bacterium duplex De Rossi, Microbiol. 
Agraria e Tecbnica, Torino, 1927, 903 ) 
A non-motile, diplobacterium from wa- 
ter samples from Breslau (Schwentniger 
and Pifschamer). 

Noumannieffa minor Dorff. (Die 
Eisenorganismen, Pflanzenforschung, 
Heft 16, 1934, 21.) From iron-bcarias 
spring water at Worms (Hhcia). 

NoumanRirifa neualonica Dorff. (Die 
Eiaenorgatiiamcn, Pflanzenforschung, 
Heft 16, 1934, 2J ) From Neuston oa 
Taelelsee near Freienwalde. Dorff (f^c. 
eft.) indicates this species as the type 
for a new genus Naumanniellu. 

Siderobacier duplex Naumann. 
(Kungl Svenska Vetenskapsakad 

Handl., I, SS, Part 4, 1921, 55) From 
Aoeboda region, Sweden. 
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Siderohacicrltnearc'Ntium&nn (loc at , 
55). From Aneboda region, Sweden. 
The type spcciea of the genus Sirfcro- 
hoctcr. 

Sidercci-’cci/s communis Dorff (Die 
Eisenorganisnien, Fflanaenforschung, 
Heft 10, 1031, 11.) Wdely distributed 
in Germany, Finland, Russia, Sweden, 
Czechoslovakia and the U S. A 

Sidcrococcus Imoniiicus Dorff (loc 
ctl.). From a swamp iron ore deposit 
This is the type species of the genus 
Sidcrococcus Dorff (loc cU ). 

Siderocj/stis dupltx Naumann {Kungl. 
Svenska Vetenskapsakad Handl , I, 0S, 
Part 4, 1921 , 43 ) From Anoboda region, 
Sweden. 

Siderocyslis minor Naumann (loc. ett , 
43). From Aneboda region, Sweden. 

•Sicltrocystu vulyans Naumann (foe 
cit , 42) From Aneboda region, Sweden 
The typo species of the genus StderO‘ 
eystis 

Sideroderina Itmnehcum Kaamann. 


(Kungi. Svenska Vetenskapsakad. 
Hand!., I, es. Part 4, 1921, 32; Ochohium 
tectum Perfiliev, Verb, d Internal. 
Vereiniguiig f. theoret- U angew, lijn- 
iiulifgie, 1925, Stuttgart, 1927; quoted 
from Dorff, Die Eisenorganisnien, Pflan- 
zenforschung, Ileft 16, 1934, 18 ) Froni 
Aneboda region, Sweden The type 
species of the genus Sideroderma. Per- 
fiJiev regards this species as type for a 
new genus, Oehrohium. 

Sidtroderma iccfartirafare Naumann 
(foe. cit , W) Prom Aneboda region, 
Sweden 

Sideroderma lenue Naumann (foe. cit., 
51). From Aneboda region, Sweden. 

Stderolkece major Naumann. (KungJ. 
Svenska Vetenskapsakad. Hand!., I, 06, 
Part 4, 1921, 17 ) From Aneboda region, 
Sweden. The type species of the genua 
Sidcrothfce. 

Stderolheee minor Naumann (foe. cit.i 
17) From Aneboda region, Sweden. 
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APPENDIX TO SDBOJlDEn CAULOBAOTERIItlEAE. 

mcluded among thn stalked bacteria by Henrici and 
JohMon (loc cl.) has been placed m this appondiv as the organism, belonging to 
he genera Pasliuna and Blaslocaiihs reproduce by methods ol fission or budding 
or both, that are d.lTercnl from tho methods of reproduction found in other bacteria: 
hurthor information regarding the organisms in these genera is greatly needed 


FAMILY A 1'ASTBURIACEAB LAUBCHT EMEND, HENRICI AND JOHNSON. 

(Laurent, Compt rend. Acad. Sci., Paris, S, 18S0, 751i Henrici and Johnson, Jour 
Bact , SO, IMS, ) 

Stalked bacteria with spherical or pcar-sliapcd cells; if cells are elongated, long 
axis of cell coincides W'ith axis of atallc. Stalks may be very short Or absent, but when 
present nre usually very fine and at times arranged in whoris attached to a common 
holdfast. Cells multiply by longitudinal fission or by budding, or by both Mostly 
periphytic, one species is parasitic. 

Key to the yenera of family Pasteurlaceae. 

I Stalk's lackiug, cells sessile. 

Genus I. rcstcuno, p, S36. 

II Stalks long and slender, often in whorls. 

Genus 11. BlaslocauUs, p. 830. 


Genus 1. Pasteurla H/etckmKoJf. 

(Ann Inst Past , iSSS, 166 ) Named for IjOUis Pasteur, the French chemist 
and bacteriologist. 

Poar-shapcd cells attached to each other or to a firm substrate by holdfasts sC' 
creted at the narrow end, multiplying by longitudinal fission and by budding of 
spherical or avoid cells at tho free end 

The type species is Pasteuna ramoso MelchnikoR. 


1 Pisteuria raitiosa Afetcfinikoff 
(Ann. Inst. Past , S, 18SS, 40S.} From 
Latin ramosus, branched 
Cells grow attached to each other in 
cauliflower-hke masses, multiplying by 


longitudinal fission and by intraceUulsr 
spores (?) which are extruded os bud-iike 
bodies. 

Habitat'. Parasitic in the body cavities 
of DapAmo pulex and Daphnia magna. 


Gtma It Blastocaulls Henrici and Johnson. 

(Jour. Had , SO, ms. Si ) Prom Greek Moslos, buj, germ anti Latin caabs, stalk. 
Pear-shaped or globular cells attached to a firm substrate by long slender stsa 
with a howLt at the base. Stalks may occur singly or may arise .n clos ers ^ 
common holdtaat. Growing on firm substralea in fresh water. Not culttvated 

artificial media . i t„i .wo«r. 

The type species is Slastocauha sphaenca Henrici and Johnson. 


1. Blastocaulis spbaerica Hennci aud 
Johnson (Jour. Bact , 50, 1935, 8t ) 
From Latin sphaera, sphere 

Cells spherical, multiplying ebnractCr- 


:ally by budding, often atainmg 
ply at the free pole and faintly at the 


Habitat . Water. 
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Appendix: Henrici and Johnson (loc. 
at., S4) figure but do not name four addi- 
tional types of these organisms wbicli 
they regard as additional species belong- 
ing to this genus. 

Stanier and Van Niel (Jour. Bact , 4^, 
1941, 454) regard the follow-ing as be- 
longing to this group: 

Ilyphomicrobium vulgare Stutzer and 
Hartleb (Saltpeterpilz, Stutzer and 
Harlleb, Cent. f. Bakt , 11 Abl , 
S, 1897, 621; Stutzer and Hart- 
leb, Untersuchungen uher die bei dcr 
Bildung von Saltpeter beobachleten 
Mikroorganismcn, I Abt. Mitthcil land- 
nirtsch Inst Univ Breslau, 1898, abst 
in Cent f Bakt . 11 Abt , S, 1899, 678 ) 


From tap water and soil. The position 
of this organism in relation to other 
Sehtzomyeeies is very uncertain. It is 
regarded by Boltjes (Arch f Mikrobiol , 
7, 1936, 18S) as an organism which may 
be transitional between Schtzomycctes 
and Phycomycetes The cells possess 
structures which appear to be polar fla- 
gella, but with dark field illumination 
sliow an attached thread of ultramicro- 
scoptc sire llcproduction by cell divi- 
sion was not observed Possibly this 
may be by budding from the attached 
thread Associated with Nitrobactcr 
spp. This is the type species of the 
genus Hyphomterobinm Stutzer and 
Hartleb 
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SOTDBMn ni. KBODOBAOTHUUreAE BnEED, MmiAAT MJO HlTOTCKa,- 
S'hs 'if MiKula, Syst. d. Bakt., S, JS30, JW2; Breed, Mumv 

and Hitchens, Bad. Hcv.. 8, IW, 257.) . Auumy 

ih '‘’'‘''‘m’ '?'*■’ O' spiral-sliaped. Size of iodividual cells from [ess 

o'"’ Moli'ily. »*en osbiWlecI, due to the presence of polar 

Cagolla. Gram-negative so far as taoa-n. Ko endospores formed, lied, purple 
Prom or green baclcria wileli contain bacteriocbloronhvll or otn.r cam— v..ii •o 


. p, oeccu nun tue evolution ol oxygen, and depends upon tie proseme 

of evtrancoua oxidirable compounds trWch a>-c dehydrogenated with the simuItaHeous 
reduction of carbon dioxide. As oKidizablc substratea a variety of nimpJe substances 
can be used, such as sulfide, or other reduced sulfur compounds, molecular iydrogea, 
alcohoia, fatty acids, hydroxy- and kelO'Acida, etc. All can be grown in sincOy 
anaerobic cultures a'hcn illuminated. Those members which can grow jo the pres- 
ence of air can also be cultured in the dark under aerobic conditions. Color depends 
markedly on environmental conditions; small individuals appear colorless unless 
observed in masses. May contain sulfur globules. Described species have largely 
been found in fresh water habitats. Some species occur in marino habitats. 


Key io the families of suborder RbodobacferJJnMe. 

I. Purple bacteria whoso pigment system consists of bscleriochlorophylJ and vari- 
OU8 Carotenoids capable of carrying out a photosynthetic metabolism. 

A. Contain sulfur globules in the preseocoof hydrogen sulfide. The sulfur purple 

bacteria 

Family I ' TWoriiodoceoe, p. 841. 

B. Do not contain sulfur globules even in the presence of hydtogeo sulfide. AH 

require organic growth factors. The non-sulfur purple and brown bacteria 
Family II. AlAiorftodaceoe, p. 861. 

II. Green sulfur bacteria containing » pigment system which has the characteristics 
of a chlorophyJlous compound although it differs from the chlorophyll of green 
plants and from the bactcriocb/oropbyll of the purple bacteria. 

Family nr. CAforc&acferiflceae, p 866. 


The organisms previously included in the order ThiobacteriaUs Buchanan do not 
constitute a taxonomic entity; they represent rather a physiological-ecological c.^- 
munity. In this sense, however, a social treatment of this group as a unit has e- 
cided advantages from a determinative point of view. , , . . ,f. 

When first proposed as a syalcmatic assemblage, the order TAtobaeiena M)go 
(Syst. d. Bakt.,2,1000, 1039) was intended toinclude themorpholog'cally conspicuo 
organisms which, in their natural habitat, contain globules of sulfur as ce me ' 
Since Winogradsky (Be.tr. z. Morph, a. Physiol, d. Baet.. I. Sc^wefelbacf enen, 1^) 
had elucidated the function ol hydrogen sulfide and of sulfur m their metabol.s , 
characteristic inclusions awearca Vmked mtU a hither o ““tW 
physiology, i>ie. the oxidation of an inorganic substance mstead of the 
of organm materials. From this madaUou the sulfur bacteria derive their energy 
for maintenance and growth. 


• Completely revised by Pro(. C. B. van Wcl, HopMos Marine Station, ?««« 
Grove, California, January, 1944. 
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Two groups of sulfur bacteria could be distinguished, one consisting of colorless, 
the other of red or purple organisms. The members of both groups presented an un- 
usual morphology apart from the sulfur droplets; in all cases the individual cells 
nere considerably larger than those of the common bacteria, nbilo many species 
grew as distinctive colonial aggregates. Migula separated these sulfur bacteria into 
two families, Beggtaloaceae and Rhodt^xtclenaceae. liven at that time, however, 
some difficulties existed as to just what organisms should properly bo considered as 
sulfur bacteria. Miyoshl (Jour. Coll Sci , Imp. Univ., Tokyo, JO, 1S97, 143) had 
discovered a bacterium which forms stringers, incrusted with sulfur, in sulfur springs, 
but which docs not store sulfur globules in its ceils Although physiologically this 
organism appeared to comply w ith Winogradsky's concept of o sulfur bacterium, tho 
absence of the typical cell inclusions made MIyoshi decide it could not be considered 
as such. The problem was aggravated when Nathansohn. Bcijerinck, and Jacobsen 
published their studies on small, colorless, P«cudomono*-like bacteria capable of 
Oxidizing hydrogen sulfide, sulfur, and thiosulfate, and evidently dependent upon 
this oxidation process for their development. Morphologically these orcamsms 
have little In common with the Bcffaiafoaccoe, they were designated by Beijcnnck as 
species of Thiobacillus and have since been rightly considered as members of the order 
•Euhacfcriales (see p 78). Keverthclcss, these organisms are physiologically in no 
w-ay different from the Deggialoaeeae, so that if physiology only is considered, a good 
case could be made out for their incorporation in the Tktobaclenales. 

Furthermore, Moliscb (Die Purpurbaktericn, Jena, 1007, 05 pp ) deseribed in some 
detail a number of bacterial species which, m view of their characteristic pigment 
system, appeared closely related to the Rhodobaclenaeeat, but which develop only 
ta organto media and are, therefore, not sulfur bacteria in the senfo of Winogradsky 
or Migula. In stressing the importance of pigmentation Molirch combined tho ret 
Sulfur bacteria and the newly discovered purple bacteria into an order Rhodebaeteria 
with the two families Thtorhcdactat and Athtorhodaecoe. It is this grouping that 
has been followed in the present edition of the Manuau. 

Only a very small oumbor of typical sulfur bacteria have been studied in pure 
Cultures As a result the descriptions of genera and species rest mainly on observa- 
tions made with collections from natural sources or crude cultures. Most investi- 
gators have implicitly accepted differences m cell size or in colonial appearance as 
a sufficient justification for establishing independent species Evidently this proce- 

' I , . ftnnh nVi^ r.tnt r.rlQMr*Q 5 t, flip 


bacteria have established beyond a doubt that environmental conditions, such as 
composition of the medium and temperature, may exert a profound itifluence on the 
general morphology of these organisms By this, it is not intended to infer that the 
previously proposed genera and species of sulfur bacteria should be abandoned. But 
it docs follow that a cautious evaluation of the distinguishing features is neccssar>-. 
In the absence of carefully conducted iniesligalionson morphological constancy and 
variability of most of the previously recognized species of sulfur bacteria with pure 
cultures grown under a variety of external conditions, the best approach appears to 
be a tentative arrangement of these organisms based upon those characteristics w Inch 
are readily ascertainable. Expcnenco with this group over the past twenty years 
has shown that, while Winogradsky’s fundamental work must remain the foundation 
of present taxonomic efforts, it is advisable to simplify the much more elaborate 
clasaiBcatlon developed by Buchanan which was followed in previous editions of this 
Manual. 
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Certain genera of suifur purple bacteria, created by Winogradsky, will very prob- 
ably be consolidated when detailed information concerning the morphology of the 
organisms is available. Until such time it seems, however, best to retain most of 
them, even though the distinguishing characteristics are not always very clear. For 
the benefit of those ivho are familiar with previous methods of classification it i\i31 
be indicated where deviations have been adopted. 

The non-sulfur purple bacteria {Athiorhodaeeae Molisch; TthoddbacUrioiieae 
Buchanan) have been subjected to a comparative morphological and physiological 
study comprising more than 150 strains, among which all previously proposed genera 
and species are represented (Van Niel, Bact, Rev., 5, 1944, 1-118). It has been found 
tliat the characteristics upon w-hich Molisch based the seven genera of this group are 
inadequate, and a new classification with only tw'o distinguishable genera has been 
proposed. This system will be followed here. 

•Dgen 

ulfur 

compounds other than sulfides. They arc photosynthetic and are capaoie oi gioising 
in anaerobic culture when illuminated. The green pigment diSers from the green 
plant chlorophylls and from the bacteriochlorophyll of the purple bacteria, but has 
the characteristics of a chloropbyllous compound. These are grouped in the family 
CblorohacUnacecc. 
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FAMILY I. TIIIORHODACEAE MOLISCH 

(Molisch, Die Purpurbaktericn, Jena, 1907, 27; Subfamily Chromatwideae Bu- 
chanan, Jour. Bact., 3, 1918, 464; Rkodo-ThwbacUrta Bavendamm, Die farblosen 
und rotcn Schwefelbacterien, Pflanzenforschung, Heft 2, 1924, 102; Rkodoihohac- 
teria Bavendamm, Ergeb Biol , IS, 1936, 49 ) 

Unicellular organisms, often developing as cell aggregates or families of variable 
sire and shape Single cells have the form of spheres, ovoids, short rods, vibrios, 
spirals, long rods or, occasionally, chains They occur in nature in environments 
containing sulfides and require light for their development, infra-red irradiation of 
a wave-length extending to about 900 mtllunicrons is effective They produce a pig- 
ment system composed of green bactenochlorophyll, and j’ellow and red carotenoids. 
As a result they appear as pale purple, bronnish to deep red cell masses Single 
cells, unless they are of considerable sire, usually appear to be unpigmcnted These 
are anaerobic or microaerophibc organisms, nith a photosynthetic metabolism in 
which carbon dioxide is reduced with the aid of special hydrogen donors without the 
liberation of molecular oxygen. Where these organisms are found in nature, hydro- 
gen sulfide acta as a hydrogen donor, and sulfur, the first intermediate oxidatioti 
product, accumulates as sulfur droplets la the cells. Probably all members of the 
group can utilize a number of organic substances other than hydrogen sulfide as hy- 
drogen donors for photosynthesis Thus they are potentially mixotrophic. 

Characterization of the genera m this group has since Winogradsky's studies 
(Deltrage zur Morphologic und Physiologic der Schnefelbactcnen, Leipzig, 18SS) 
been based upon the mode of development of the cell aggregates Pure culture 
studies (Bavendamm, Die farblosen und rotcn Baktenen, I Schncfelbaktcrien, 
Pflanzenforschung, Heft 2, 1924, 74 pp , van Niel, .\rch f. Mikrobiol., S, 1931, 1-112, 
Manten, Antonie van Leeun enhoek, 5, 1942, 104 pp ) have since shon n that not only 
the sequence of events in the formation of the aggreg.ites but also the appearance 
and form of the latter even including the size and shape of the component cells are 
influenced to a considerable extent by environroental conditions This obviously 
casts doubt upon the usefulness of the previously used diagnostic criteria for genera 
and species On the other hand, the scope of pure culture studies has not yet at- 
tained Buflicient breadth to warrant the use of a different approach As a provi- 
sional measure. Winogradsky's genera are therefore maintained Even the larger 
taxonomic units must be regarded as being of tentative value only 


Key to the genera of the family Thlorhodaceae. 


I. Cells usually combined into aggregates 
A Cells grouped as regular sarcina packets 

Genus I TAiomrctna, p S42 


B. Cells not in sarcina packets 

1 Aggregates in the form of a flat sheet 

a. Cells in regular arrangement, with tetrads us the common structural 
unit 


Genus II Thiopedta, p 813 


aa. Celia in irregular aggregates. 

Genus III Thtoeapsa, p 614. 



8J4 


•MANIML OF BCTFHMIK.\Tira IIACTERtOLOOr 


slij , lIiCTia, E. P, Smilh Aral olbora clwrcjard this genus A record is includcd*here 
liecnuso ot Us liisloric interest. ojnuaca nere 

Genus A. Lampropedia Schroder. 

(Schroder, m Cohn, KryptoR. F/ora v- ScWcsien, S, I, JSSG, 151.) From Greek 
lanipros, bright and pcdion, plaDc. 

Trevisan (I Rcncri c Ic specie dello llatteriacee, 1SS9, 25) and DeTom and Trevisaa 
(m Saccardo, SylloRC Fungorum, «; I8S0, 1018) list as synonyTtis; £rythroconis Oer- 
sted, Xaturhistorisk Titisskrift. f, ISIO. 535; in part, Pedtocoecus Lindner, Inaug 
Diss., JJerJin, J8S7, 97; Thiopedia H7nt»fra(iskj',SchtrefeIhactcrica, Lcipsig, ISSS,85 

Cells united into tetrads, forming flat, tubular masses, contain sulfur globules 
and b.'ictcriochlorophyll and yolloir and red carotenoids. 

The type species is Lampropedia hyalma (Chrenberg) Sehroeter. 


1. Lomprapcdia hfjalina (Ehrcnhcrg) 
Schroefor. ((toniuni hynlinum Chren- 
borg^ Abhandl. <1 fieri. Akad., 1S30; 
il/crisMiopcd«o Ktilsing, Species 

Algarum, 1810; iS'drctn'i hjatina IVinter, 
in Jfabenhorst, Krypiogamcn-Tlora, 2 
Aufl,, 1, ISSl, fll; Schrocter, in Cohn, 
Kryplogram. Flora v. ScMcsicn, S, /, 
ISSG, 151 ; Pediococcua hyalinus Trevisan, 
1 gencri c le specie dello naitcriacec, 
18S9, 2S; .l/ierocoecus hyaUnas Migula, 
Syst {]. Hakt , S, 1900, 195.) From 
swamp water and decomposing materials 
from sugar refineries. 

2- Lampropedia rciUnbachtt (C.aspary) 
DcToni and Trovis.an (Mcrtsmopedium 
reiUnbachit Caspary, Schnften d phy- 
stk. okon Gesellsch. zu KUnigshcrg, i5, 
1S7-1, 101; Sarcina rcilcnbachti Winter, 
in Rabenhorst, Kryptogamen-Flora, 3 
Aufl., /, 18S4, 50; Pediococcus reichen- 
bachti (sic) Trevisan, I generi elc specie 
dcllc Battcriaeee, J8S9, 2S; DeToni and 


Trevisan, in Saccardo, Sy/iogc Fungo- 
rmn, S, JSSD, lOlS.) Found on roiting 
water-plants. 

3. Lampropedia viotacea (Breb.) Pe- 
Toni and Treiisan. (AgmenePum iveis' 
ctxim Brcb., quoted from DcToni and 
Trevisan, in Saccardo, Sylloge Fungo- 
rum, 8, 1SS9, 10)9; Mertsmopedia vioheea 
ICWcing, Species Afgarum, 18i9, 473; 
Pedigeoeeus viotaeeus Trevisan, I generi 
c )e specie dclle Battcriaeee, 18S9, 23; 
DeToni and Trevisan, he, cil-, IWS) 
From stagnant water. Commoa, 

4. Lampropedia oohracea iMettea- 
hcimcr) DcToni and Trevisan. 
mopedia ockracea J/etfenheimer, Ab- 
hamlb d. Senkemberg naturforsch. 
GeseUsch. in Frankf., 8, 1856-5S, 41; 
DcToni and Trevisan, in Saccardo, 
Syttogc Fungorum, 8, 1SS9, 1CH9.> Fro» 
the yellowish slime from a well at T rank- 
furt. 


Genus III Tlilocapsa Winogradsly. 

(SdiAufclbactericn, Leipzig, ISSS, 8t) From Greek Ihciss, suirut sni 
“Ss'~ai:Tctring i» Wie. o! itte,uisAy 

cells arc sp > bacterio- 

to that in csence of 

chJoropbyll and carotenoid pigmma, i ^ globules in 

hydrogen sulfide Under such condition, ™lto stored m the torn, gi 
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the cells. This genus is'so much like Thtothece that it is doubtful whether a distinc- 
tion can be maintained. 

The type species is Thiocapsa roseopersictAa Winogradsky. 


Kty lo ikt species of genus Thiocapsa. 

I Individual cells about 3 microns in diameter. 

1 Thiocapsa roseopersteina 
II Individual cells about 1 5 microns in diameter. 

2 Thiocapsa floTidana. 


1 Thiocapsa roseoperslcina Winograd- 
sky (Schwefelbacterien, Leipzig, 18SS, 
S4 ) From Latin roseus, rose-colored 
and penicum, peach, ML, peach- 
colored 

Cells. Spherical, 2 5 to 3 microns m 
diameter, occurring m families of irregu- 
larly arranged individuals held together 
in a common slime capsule Motility 
not observed. Usually a distinct rose 
red Stored sulfur droplets may attain 
a considerable size 

Habitat Mud and stagnant bodies of 
water containing hydrogen sulfide and 
exposed to light, sulfur springs 

Illustration Winogradsky, toe cit , 
Plate IV, fig IS 

2. Thiocapsa florldana Uphof (Uphof, 


Arch, f Hydrobtol , t8, 1927, 84; Thio- 
capsa minima Issatchenko, Borodin Ju- 
bilee V’olume, p. 6, 1929? ) From the 
locality, Florida, where the organism 
was firat found. 

Cells Spherical About 1 5 microns 
in diameter. In groups of irregular 
colonies, each surrounded by a common 
capsule, several colonies being stuck 
together Motility not observed. 

Source: Palm Springs, Florida and 
Lake Sakskoje, near Eupatons, Crimea. 

Habitat Mud and stagnant water con- 
taining hydrogen sulfide and exposed to 
light, sulfur springs Probably ubiqui- 
tous- 

illustration. Uphof, loc. eit , S3, 
fig VI. 


Genus IV. TWodlctyon B'lnoprodsiy. 

(Winogradsky, Schwefelbacterien, Leipzig, 1S88, SO. Rkododiclyon Orla-Jensen, 
Cent. f. Dakt , H Abt , Sg, 1909, 334 ) From Greek Iheion, sulfur and dictyon, net. 

Cells rod-shaped, frequently with pointed ends, somewhat resembling spindles. 
Form aggregates in which the cells become arranged end to end in a net-like struc- 
ture, somewhat reminiscent of the shape of the green alga Ilydrodtclyon The shape 
is not constant, cells may also form more compact masses Sometimes groups of 
cells separate from the mam aggregate by active movements Common gelatinous 
capsule not observed Contain baclcnochlorophyll and carotenoid pigments; cells 
usually very faintly colored Capable of photosynthesis in the presence of hydrogen 
sulfide; the cells then store sulfur as small globules 

The type species is Thiodtetyon elegant Wmogradskj' 


1 Thlodlctyon elegans Winogradsky 
(Winogradsky, Schwefelbacterien, I.cip- 
zig, 1SS8, 80; Thindiclyon minus Issat- 
chenko. Ilccherchcs sur les microbes do 
I'ocdan glacial arctique, Petrograd, 1914, 
251 ) From Latin elegant, tasteful, 
elegant. 

Hods. 1,5 to 1.7 by 2 5 to 5 microns, or 


longer just prior to coll division. Usu- 
ally contain a large pseudovacuolo 
(ocrosorae), le.avnng a rather thin proto- 
plasmic sheath along the cell wall. 

Sulfur droplets Generally quite smalf , 
and deposited exclusively in the thin 
protoplasmic laj er. 
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Issatcbeoko (f)tudes microblologigucs 
de^ Lacs do 13oue, Leningrad, 1D27, 113- 
114) recognizes a forma minus and a 
lorma magna, difTcrcftliated mainly by 
the flirc of the individuaj rods. 


Habitat: Mnd and stagnant n'ater, con- 
taining hydrogen suliide, and orposed 
to light; sulfur springs. 

IHustrations: Winogradsky, he. cU., 
Phta JII, fig. I.?-!?. 


Genus V. Tblotbece iVtnogradskg. 


(Winogradsky BchmMhiicterKii, leipsig, 1SS3, S2; MiMpJofra Miyoshi, Jour. 
Co I. Sc., Imp. Vmr. Tokyo, Japan, ID, I8S7, 170.) From Greek theion, .nijoraaj 
IhekSt contarncr. 


Purple sulfur bacteria wbicb, in their growth characteriatics. resemble the blue- 
STccD Siiga Aphanolhece. CeWa Bphez'tes) to rdatively long cylindrical-ellipsoidal, 
embedded in a gelatinous capsule of considerable dimensions. Following cell divi- 
sion the daughter cells continue to secrete mucus which causes the individual bsc- 


the cells. 

The typo spoeics is Thiotheee getadnoss Winogradsky. 


1. Thlothece gejatloosa Ulnogwidsky. 
(Winogradaky, Schwefclbactcricn, Leip- 
zig, 18SS, Tkiosphaera gelaUnosa 
Mlyoshi, Jour. Coll. Sci., Imp. Univ. 
Tokyo, Japan, W, IS!)?, 170,- Lampro- 
ajsiis gelalinosa Kfigula, 8yst. d. Pakt., 
IDOO, lOit; Chfomalium sphaeroides 
Hama, Jour. Sci. Hiroshima Univ., Scr. 
B, Div. 2, Bot., /, 1933, 168.) From 
Latin ^efatio, freezing, indicatiogsolidi- 
Cic&tion or clumping. 

Cells: 4 to G by 4 to 7 microns, spherical 


to cylindrical. Color of individual ccHsi 
faint, often grayish-videt, or even dirty 
ycllon-jsh. Sulfur globules usually de- 
posited in outermost layers of proto- 
plasm, and generally small. 

Habitat’ Mud and stagnant water coa- 
toining hydrogen sulfide and exposed to 
ligbtisaUur springs. 

Illustrations. Winogradsky, loc. cii-, 
n. in, fig. &-12; Miyoahi, he. cil., PI- 
XIV, 6g. 25. 


Cenus VI. TbtocysHs Wittogradskp. 

{achwofelbnclcrien, Leipds, 1858, 60.) From Greek Heion, solfur and K)iM, s«, 
bis ' 


emovuui,- ... i • ' _ 

often diplococcus-sbsped. Colonies may euieige u- ■ rin-zlc awarmeia, 

of the common capsule and break up attenntrds, ,r)otiIe 

or the aggregates may split op inside the i „ Slagle cells sad 

units or single swarmera. In pure cultures reque j oicmcnls coloring the 
diplococci. rrodoce baeleriochloTopIiyll atui If ^.^onre ol hydrogen 

cel) masses purplish to ted. Capable Lletmediate oxidation product 

eolBde, n-bereby elementary sullut is formed as an mtetmeai 
which is deposited as droplets inside the cwls. 
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The type species is Thiocystis violacta Winogradsky. 

Key to the species of genus Thiocystis. 

I. Individual cells more than 2 microns in width. 

1. Tktoetfstis tioUicea. 

II Individual cells about 1 micron or less in width. 

2 Thiocystis rufa. 


1 Thiocystis violacea Winogradsky 
(IVinogradsky, Schivpfelbactenen, Leip- 
zig, 18SS, 65, Plnnosarcina utoloceo 
Migula, in Engler and Prantl, Die na- 
tlirl Pflanzcnfamilien, 1, la, 1S95, 20) 
From Latin tiiolaceiis, violet-colored 

Cells- About 2 5 to 5 5 microns in 
diameter, spherical to ovoid Swarmers 
actively motile by means of polar fla- 
gella 

Colonies Small, inside a common cap- 
sule, containing not over 30 cells Sev- 
era! such colonies form loose];' arr.angeJ 
aggregates, most characteristically com- 
posed of about 10 to 20 colonies in a single 
capsule The result is a nearly spherical 
zoDgloea In small colonies, the cells 
appear as rather distinct tetrads, in 
larger colonies, the cells become some- 
what compressed and the tetrad-Iike 
arrangement may be lost. 

In puro cultures, the species often fails 
to produce the characteristic capsules, 
the orgaiusms then occur as actively 
motile single cells or diplococct, with 


little or no slime formation No pseudo- 
capsules are formed 
Habitat Mud and stagnant water con- 
taining hydrogen sulfide and exposed to 
light, sulfur springs. 

Illustrations: Zopf, Zur Morphologie 
dcr Spaltpflanzen, Leipzig, 1882,P1, V,fig. 
12, Winogradsky, loe.eit .Pl.II, Fig. 1-7. 

2. Thiocystis rufa Winogradsky. 
(Schwefelbacterien, Leipzig, ISSS, 65 ) 
From Latin rufus, red. 

Cells Less than 1 micron m diameter. 
Color red, usually darker than in the 
type species When the cells are stuffed 
with sulfur globules, the aggregates 
appear almost black 
The common gelatinous capsule usu- 
ally contains a far greater number of 
closely packed individual colonies than 
is the case in Thiocystis violacea 
Habitat: Mud and stagnant water con- 
taining hydro^o suISde and exposed to 
light, sulfur springs 
Illustration: Winogradsky, loc, cit., 
PI II, Bg 8. 


Genus VII. Lainprocystls ScAroeier. 

(In part, Clalhrocystis Cohn, Beitr Biol. Pfl., /, Heft 3, 1875, 156; in part, Cohnia 


Lllis, Sulphur Bacteria, London and New York, 1932, 135 ) From Greek lampros, 
bright, shining, and kystis, sac ct bladder 

Purple sulfur bacteria which form more or less lai^e aggregates of cells enclosed 
in a common gelatinous capsule. Individual ceils spherical to ovoid. Small sggre- 
gates closely resemble those of Thiocystis, even to the extent of the tetrad-like ar- 
rangement of cells in the small colonics. Behavior of the largo aggregates during 
development appears to be different; the small individual cell groups or colonies do 
not emerge from the slime capsule until the initially relatively compact cell mass 
becomes broken up into smaller clusters, these eventually forming a somewhat net- 
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1 m wL-fl, *■ •”>» 6™ ascribed to a ehaogc in the mode of cell divi- 

Sion which at first appears to take place in three perpendicular planes, and later 
presumably changes to a division in only tiro directions Cells when tree are motile 
bj means of polar flagella. In pure nnUnre also this type rarely, if ever, produces 
largo aggregates with the development here mcnlioncd as eharacteristie for the 
“"‘I r»lou Schwefelbaktcrien, Wanrenferschung, 
Heft 2, 1924, lO). This, along n-ifh the other similarilies, makes It doubtful whether 
future studies will result in the retention of the genera Imprccun,! and fiiocphi 
Bide by side. Produce baeteriocMorophyll and carolcnoid pigments, coloring the 
cell masses purplish-pink to red. Capable of photosynthesis in the presence of hy- 
drogen sulfide, storing elementary sulfur as globules inside the cells 
The type species is Lamprocystis roseopersicina (Ktitzing) Schroeter. 


I. Lamprocystis roseopersicina (Koiz- 
ing) Schroeter. (Mieroloa rosea Ktifs- 
ing, Litioaea, 5, 1833, 371; Cryptococcus 
roscus Kutzing, Phycologia gcneralis, 
Leipzig, I8-f3, M9; Protococctis roseo- 
peraieinus Kutsing. Species A)gaTum, 
Leipzig, 1849» 190; Palmclla persicina 
Cohn, Leonhard's Jarhb f. Mineralog., 
1884, 608; Plaurocaccus rosecpersicinus 
Habenhorst, Flora Eur. Algafum, 
Leipzig, S, 1808, 28; Badenum rulescens 
Lankester, Quart Rev Micro. Scl., 
/S, 1873, 408; not Bacterium rubescens 
Chester, Ana. Rept Del. Coi. Agr Exp. 
Sta., 9, 1S97, 115; ClathrocysUs roseo- 
pcraictna Cohn, Beitr Biol. Pfl , /, Heft 
3, 1876, 157; Cohnta roseo-perstcintx Wn- 
ter, rn Rabonhorst, Kryptogameo Flora, 

2 Aufl , /, 1884, 48; Schroeter, id Cohn, 
Kryptogamen-Flora von Schlesien, 3, 1. 
1886, I5I, Planoaarcina roseo-perstana 
Migula, m Engier and Pranll, Die na- 
tUrlichen Pflanrenfam., /, la, 1895, 20; 
Lankasleron rubescens Ellis, Sulphur 
Bacteria, London and New York, 1932, 


135.) Prom Latin roseus, rose-colored 
and persicum, peach; WL, peach-col- 
ored. 

In all probability, Thioderma ruhrum 
Aliyoihi (Jour, Coll. Sci., Imp- Univ. 
Tokyo, Japan, 10, 1897, MO) is idenficsl 
with this species. 

Cells: Spherical to ovoid, 2 to 2.5 mi- 
crons In diameter, up to 5 microns long 
before ceil division. Motile. Polar 
ilagcDatCi 

Winogradsky (loc. cil.) reports that the 
ceils frequentiy contain pseudovacuoles 

Habitat: Mud and stagnant water con- 
taining hydrogen sulfide and Mposed to 
light; suUur springs 

Illustrations. Warming, Vidensksb- 
Mcddcl. maturhistor. Foren., Ki6ben- 
havn, 1876, PI Vlll, fig. 3 g; Zopf. Z 
Morphol d-SpaltpAanzen, Leipzig, 

Pi. V, fig. S, 13; Winogradsky, Schwefri- 
bacterien, Leipzig, I8SS, Pi. H. fig- 
Bavendanun, Die farblosen und roUn 
Schwefelbaktcrien, Jena, 1324, PI H, 
fig- 3. 


Genus VIII. Amocbobacter Wtnogradsky 

Leipzig, 188S, 71; Amoebomonas Orla-Jenscn, 
, . From amoeba, one of the protozoa charactcr- 

•, and Greek bakuon, rod. 

■ Purpl. sulfur bacteria, usually occurring ^ 

dividusls without a oharactenstic common ‘.ji^dual ceils, tke 

less, he Observed with very small colonics. Wi* e™* »t 

capsule bursts and the cell mass slowly moves response to environmental 

The colonies cianec ^ 

infJuenccs; the individual cells appear motile and cause the moven 
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colony. Winogradsky ascribes the coherence of the cell masses to the existence of 
interconnecting protoplasmic filaments between cells, but these have never besn 
observed, and their occurrence is extremely doubtful. It is much more probable 
that the bacteria are held together by mucus, though not so much of the latter is pro- 
duced as to form a clearly disccraiblc capsule. 

Produce bacteriochlorophyll and carotenoid pigments. Capable of photosyn- 
thesis in the presence of hydrogen suIUdc, and then store sulfur as droplets inside 
the cells 

The type species is Amothobacltr roseus Winogradsky. 

Since the characteriration of the genera Amoebobaeter, Lamprocystis, Thiocyslist 
Thxocapsa and Tkiolhece is based upon the arrangement of individual bacteria in a 
common capsule, which, from Winogradsky’s descriptions of Amoebohacler and from 
pure culture studies with Thiocystis and Lamproeyslts, has been shown to vary con- 
siderably, depending upon developmental stages and environmental conditions, it 
IS quite possible that future investigations will show the desirability of restricting 
the number of genera 


Key to the specie* of genu* Amoebobaeter. 

I Cells spherical to ovoid, about 2 5 to 3 $ microns in diameter and up to 6 microns 

in length prior to cell division. 

1 Amoehe^tfcler roseus 

II Cells distinctly rod-shaped, about 1 5 to 2 microns in width by 2 to 4 microns 

m length 

2 Amoebobaeter t’ttcilloius. 

[11 Cells spherical, quite small, about 0 5 to 1 micron in diameter 
3. Amoebobaeter granxtla. 


1, Amoebobaeter roseus Winogradsky 
(Schwcfelbactcricn, Leipzig, 1888, 77 ) 
From Latin roseus, rose. 

Cells spherical to ovoid, 2 5 to 3 5 
microns in width and up to C microns 
in length. Motile Often contain pscu- 
dovacuolcs. Cell-aggregates often form 
transitory hollow spheres or sacks, with 
tJjo bacteria occupying the periphery as 
a shallow layer These are reminiscent of 
stages in the development of Lampro- 
cyslts 

Habitat Mud and sCagnant water 
containing hydrogen sulSdc and exposed 
to light, sulfur springs, 

jlUislrations. Wnogradaky, hic ctl . 
ri. Ill, fig irii. 

2 Amoebobaeter baclUosus Winograd- 
sky. (Winogradsky, Schwcfclbactcricn, 
Leipzig, 18S8, "8; ThtoJerma roseum 
Mijoshi, Jour. Coll. Sci., Imp Univ. 


Tokyo, Japan, JO, ISO?, 153 ) From 
I/aliii bacillus, resembling a rod. 

Cells rod-shaped, about 1.5 to 2 mi- 
crons by 2 to 4 microns Cells contain 
pseudovacuolcs (acrosomes) . Sulfur 
globules deposited c.xclusively m periph- 
eral protoplasmic Layer, usnally quite 
small 

Habitat Mud undstagnant water, con- 
taimng hydrogen suliide and exposed to 
light; sulfur springs 

Illustrations Zopf, Z. Morphol. d 
Spaltpn., I-eiprig, 1882, PI. V, Bg. 2G-27; 
Winogradsky, loe ctl., PI. Ill, fig. 7. 

Miyoshi's incomplete description of 
Thiodsrma rossum (fjc. eil ), type species 
of genus Thtoderma, is sufllcicnt to make 
pracUcally certain that it is iilenlizal 
with imoebcbieter bantlosus. The de- 
senption of 7'hio’ticlyon el'gans Wino- 
gradsky Ooc eil ) suggests that it cannot 
be distinguished from this species. 
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3. Amoebobactergranula Winogradsky. 
(Schwefclbactcrien, I^cipzig, 18S3, 78.) 
From Latin granulus, a granule. 

Cells; Spherical, small, about 0 5 to 1 
micron In diameter. Faint pigmentfl' 
tion; the sulfur inclusions give the cell 
masses a black appearance. Aggregates 
arc opt to consist of closclj'-knil masses 
nhieh are di/Jicult to scp.’tr&te. 

When sulfur is stored, a single droplet 


usually fills most of the cell Because 
of the high refractive inde.x of this glob- 
ule, it becomes difiicult if not impossible 
to make .accurate observations of tbe 
cell shape. 

Habitat: Mud and stagnant water con- 
taining hydrogen sulfide and exposed to 
light; sulfur springs. 

Illustration; Winogradskj', loc ctl., 
ri. Ill, fig. 8. 


Genua /.V. Thlopolycoccus IVinogradsky. 

(Winogradsky, Schtt'cfcfbaclcricn, Leipzig, JSSS, 79; Rhodopoli/coccus Orla- 
Jctiscn, Cent. f. Bakt., If Abt., gS, 1909, 33-1.) From Greek thehn, sulfur; polp, 
many; and granule or small cell. 

Purple sulfur bacteria nhich form dense aggregates of rather solid construction 
and irregular shape. The colonies appear, in contrast ndth Amoebobacler, non mo- 
tile and do not tend to form hollon* zoogloeal structures by which they are differen- 
tiated from Lamprocyslw. Cell masses held together by mucus which docs cot, 
however, appear ns a regular capsule. Large clumps may fissure with tbe formation 
of irregular shreds and lobes which continue to break up into smaller groups of cells 
Individual bacteria spherical, motIUly not obscr%’ed. Contain bactcriochlorophyll 
ami cnrotciioid pigments, so that the aggregates, in accord with the dense packing 
with individual cells, appear distinctly red. Capable of photosynthesis in the pres- 
enco of hydrogen sulfide, when the cells store elementary sulfur ns droplets inside 
the cells 

The type species is ThxopoUjcoccus ruhtr Winogradsky. 


1, Thlopolycoccus ruber Winogradsky. 
(Winogradskj', Seh« efelbaetenpD, Leij)- 
zig, 18SS, 79; Uxcrccoccns ruber Migula, 
in EngJer and JVanfJ, Dm ontbrjichen 
Pflanzcnfamilicn, /, la, 1895, 18) From 
Latin ruher, red. 

Cells. Spherical, about I 2 microns in 
diameter. No motility observed. 


Habitat : Mud and stagnant water con- 
t.nining hydrogen sulfide and exposed to 
light, sulfur springs. 

Illustrations: ^Ymog^adsky, foe. cd, 
PI. IV, fig 1&-18; Issatchenko, Rc- 
chcrchcs sur Ics microbes de I'oc^n 
glacial arctique, Petrogred, 1914, 

fig- 7. 


Genus X. TUosplrlHura IVinagradskij. 


Sc' . . , 

baUe™n,"jMZ'’l!>2j. Greek (toon, eullnr, am • 

of oolar ffaseUa Co„(ai„ 


The differentiation of species m tws giwwj/ - . 
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tions with material from natural collections and from laboratory mass cultures. The 
criteria used are the size and shape of the spirals, and the color of the organisms 
Not a single representative has so far been obtained and studied in pure culture, so 
that no information is available concerning the constancy or variability of these 
characteristics. It is, however, likely that such properties may be greatly influ- 
enced by environmental factors. Hence, the folloning key and descriptions of 
species are apt to he modified when more extensive studies have been made The 
published descriptions of some species make it seem probable that they should not 
even be incorporated in Thioapirtllum 

The type species is Thiosptnllum jenente (Ehrenberg) Winogradsky 

Key to the speetes of genus Thlospirillum. 

I. Width ot cells 2.5 microns or more 

1. Color of cells, especially in masses, yellowisU-brou n to orange-brown 
1. Tktosptrttlum jenense. 

2 Color of cells deep red or violet 

a. Celia long, typical spirals, clearly red 

2 T'^iospinUum sangutneum 

aa. Celia short, slightly curved, vibrio-shaped, color purple to vjolet'red 
3. ThtosptrtHum vtolaceum. 

II. Width of cells leas than 2.5 microns. 

1. Width o! cells l.S to 2 S microns. 

4 TkiospirtUum rosenbefgtt 

2 Width of cells about I micron 

5 rAiospiriffun rufunt 


1. Thlospirillum jenense (Elircnl>crg) 
Winogradsky (Ophidomoncs jenensts 
Ehrenberg, Uie Infusionstierchcn, 
Leipzig) IS3S, 44, iSptrrifum jenente 
Trevisan, Batter, ital , 1870 , 20, Wino- 
gradsky, Schnefelbactericn, I.eipzig. 
18SS, 101, /{Aodo{^ioapiri{iu;n jenente 
Ellis, Sulphur Bacteria, London and 
New York, 1032, IGl, Thtospirtllum 
erattum Hama, Jour. Sci. Hiroshima 
Univ., Ser B, Div 2, Hot., 1, 1033, 157 ) 
Named for the city of Jena, Gexiftany, 
where Ehrenberg discovered this or- 
ganism. 

Cells Cylindrical, sometimes pointed 
at ends, 2 5 to 4 microns long, colIcJ as 
spirals Generally 30 to 40 microns in 
length hut may be as long as 100 microns 
Shape of individual coils varies, complete 
turns measuring about 15 to 40 microns 
m length, and from ) to 1/10 of the width 
in height. Polar flagellate Tufted at 
both ends Olive-brown, sepia brown 
and reddish-brown 


This coloring appenra to be the only 
recognizable difference from Tkiotpirxl- 
turn tangnincum 7’AiespiriBum era*- 
sum llama (lec cif ) reported to be 3 7 
to 4 by 12 to 40 microns and yellowish- 
brown in color, thus becomes indis- 
linguishahle from r/tiespirillum jenensf, 
the 80 microns long I’hiospinilum je- 
nensc forma niarnna Szafer (Bull Acad 
Sci CracQvio, S6r B, 1910, 162) does not 
at present justify recognition as a special 
ta’vonomic entity 

It IS even doubtful whether the ob- 
served color diiTcrcnce between Thio- 
tpiriHum jenense and Tkioapirillum 
tanguxneum constitutes a valid criterion 
for their maintenance as two distinct 
species (Buder, Jshrb. wiss Bot , 66, 
1915, 531, Bavendamm, Die farbloscn 
und roten Schwcfclbaktcrien, Pflanzen- 
forschting. Heft 2, 1921, 131) 

Habitat - Mud and stagnant water eon- 
taining hydrogen sulfulc and exposed tu 
light, more rarely in sulfur springs. 
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lllustrftlions: ?^cltnon , Ztschr. I.Hyg., 
£ 4 . 1S97, ri. II, fig. 40-52; Budcr, Iw?. 
cil., fig. 1; Szafcr, loc. cit., PI. IV, fig. 4; 
Ilnma, loc. ci{., PI. 18, fig. 1, Sa‘, PI. 19, 

fig. 1. 


2. Thlosplrlllum sangulneum (Efcrcn- 
borg) Winogradsky. (Ophiilomonas 
saiigiiinca EJircnbcrg, Vcrlmndl. Akftd. 
Wiss. Berlin, 1810, 201; Spirillum son* 
guincuui Cohn, Bcitr. Biol. Pfl., 1, licit 
3, 1S75, 160; Winogradsky, &h\vcfcl- 
baclcricn, I/iipiig, 18SS, 104.) From 
Latin «anj;titncus, blood-colored, red. 

Cells: Gylmdrical, Bometimes attenu- 
ated at ends, ejiiralJy coiled; 2.5 to 4.0 
microns in width, commonly about 40 
microns long with a range of from 10 to 
lOf) microns. Size and ehape of coils 
vari.iblo, complete turns me-asuring from 
15 to 40 microns in length and from \ to 
1 /lO of the length in width. Polar flagel- 
late. usually tufted at both ends. In- 
dividual cells rose-red with a grayish 
hue, groups of cells deep red. Sulfur 
droplets numerous under appropriate 
conditions. 

Habitat: Mud and stagnant nnlcr 
containing hydrogen sulfide and exposed 
to light , rarely in sulfur springs. 

Illustr-Uions Cohn, he. 
fig 15, Warming, ViJensk Mcddcl, 
naturhist. Foren , Kjobcnhavn, ICTO, 
PI. VII, fig S, Buder, Jahrb wiss Bot , 
fiS, 1915, 534, fig. 2 


3 ThlospirlHuflv vlolaccum O' arming) 
WinograJsky (Spinll^n vioheeum 
Warming, Vulensl. Mcddel. naturhut. 
Foren , Kiobcnhavn, 1870, 395; VVmo- 
gradsky, Sclraofelbaclcrien, I-npi.g, 

1SS8, 104 ) From Latin nofocru8,vioiei- 

colored. _ , i .. e 

Cells- Short and fat, 3 to 4 by 8 to 
10 microns, ends smoothly 
Slightly curved, bean- or vibno-sha^ 
Only rlrcly are they twisted suEgcSlmg 
ft BDinllum. Polarly flagellated. 

The shape of cell seems to fit the 
rather than 


and Warming (loc. cit.) emphasizes the 
resemblance to Chromalium okentt. 

Color bluish-violet; this color may be 
related to a scarcity of sulfur droplets 
in the cells. 

Habitat: Mud and stagnant water. 

Illustration: Warming, loc. al., PI. 
VII, fig. 3. 


4. Thlosplfillwn rosenbergll (Warm- 
iug) Winogradsky. {Spirillum rom- 
bergii Warming, Vidensk. MecWcI. na- 
turliist. Foren., Kjobenhavn, 1S76, 31f>; 
Winogradsky, Schwefelb-acterien, Leip- 
sig, ISSS, 104.) Xamed for the Danish 
algologist, Rosenberg. 

Cells: 1.5 to 2.5 by 4 to 12 microns; 
coiled, with turns of about 6 to 7 5 mi- 
crons in length and variable width up 
to 3 or 4 microns. Color very dark, due 
to numerous sulfur globules. Colw of 
protoplasm not recorded. 

Habitat; Mud and stagnant Trater 
containing hydrogen sulfide and ex- 
posed to light. 

Distribution: Probably ubiquitws. 
but less frequently recorded as the 
organism is not as spectacular as the 

large rAiospirfilum 

tpirilluni sanguineun. , pi Y 

Illustration: Warming, he. c«-, 1 1- .• > 
fig. 12. 


Tblosplrinum rrfuxa (Perty) 

. {Spirillum rufum I’e^ty. be- ' 
, 179;Migul3,Syst d. BaU. . - 

) From Latin rw/«s. red. reddish. 

Lral characteristics presumab^ 

,„(thog™»,allhoggh.tte^‘ 

ar either 

jm those of Migo'a W’'- j. 

m (Dio (atWosen u”"! ® . 

.loss. (D.e BinocogCT. se'. 

1, Das Phylopl.ntton te Sa 

ers Stuttgart, 1938, 3W 

ever coolaio sulfur g'ohu 's- 

ved color is eoiphas.. .1 ^ 

,tly, U >3 quite possible thst 
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organism belongs in the genus Rkodo- 
spinllum 

Cells: 1.0 by 8 to IS microns; coiled to 
occupy U to 4 turns, the latter commonly 
4 microns wide by 4 microns long. These 
dimensions agree with those of Rhodo- 
spirillum rubritm (Esmarch) Molisch and 
the identity of the two organisms is 
probable 

Habitat: Found in red shme spots on 
the side of a well. Mud and stagnant 
bodies of water 

Illustration. Migula, Syst d B.akt , 
I, 1897, PI nr, fig 7 

Appendix: Three species have been 
placeil in the genus Thospirtllum with- 
out convincing evidence that tlicy con- 
form to the generic diagnosis 

Thiospinllttm agths Kolkwitz 
(Kolkivitt, iCryptogamenflora d. Mark 
Brandenburg, S, PiUe, lOOO, 1G2, Thio- 
spira agilis Bavendamm, Die farbioseo 


imd roten Schwefelbakterien, Pflanzen- 
foiBcbuDg, Ileft 2, 1924, 116.) This is 
not known to have been a purple bac* 
terium and hence may represent a mem- 
ber of the genus Thiospira. 

Thtospirillum agilis var. polomea 
Strzesxewski. (Bull. Acad Sci-, Cra- 
covie, Sdr. B, 1913, 322.) This also may 
belong in the genus Thiospira 

Thiospirtllum ptsltense Czurda. 
(Cent f Bakt , II Abt , 9S, 1935, 409 ) 
Mot described as pigmented and docs 
not contain sulfur globules. Heported 
to be a probable agent in the production 
of hydrogen sulfide from sulfates or 
sulfur It may therefore be the spirillar 
form of Vibrio dcsul/uricani Bcijerinck 
or, being tbermopiuhe, oI Vihrio thermo- 
desul/urieans Elion. 

Thiospirtllum tmnogradshii Omellan- 
sky (Cent f. Bakt , II Abt , 14, 1905, 
764.; This is colorless and is included 
III Thiospira 


Genus XI. Rhabdomonas Cohn , 

(Cohn, Beitr Biol Pfl , /, Heft 3, 1875, 167; Sfantegaszoea Trcvisan, H. Inst. 
Lombardo cle Sci e Lett , Ser 2, It, 1879, 137; Rhabdoekromalium Winogradsky, 
Schwcfelbactcrien, Leipzig, 1SS3, 100, in part, Rhodocapsa Mohsch, Die PurpuN 
bakterion, Jena, 1907, 17.) From Greek rhabdos, a rod, and monas, a unit (cell) 
Purple sulfur bacteria, as a rule occurring singly, in the form of rather irregular, 
long rods to filaments, exhibiting more or less pronounced swellings, or club and 
spindle shapes. Filamentous structures sometimes with constrictions giving the 
filament the appearance of a string of beads These may be surrounded by a rela- 
tively inconspicuous shme capsule which can be rendered visible by India ink. The 
less distorted ceil types arc frequently motile, (lagclla polar Produce bactcrio- 
chloropiiyil and carotenoid pigments, coloring the cells pinkish- to purplish-red. 

^*...1 J . l - — v . 


larity of its members to species of Chromatium and the occurrence of many inter- 


Imp(5r.Bot.St.r<5torsb.,S,1903,116),vanM*»''*'"*' ' xn—ii.i • .no, 

Ellis (Sulphur Bacteria, London and Mew ’ 

Rhabdochromatium as abnormal growth fo, • ■ ' 

species of Chromatium, while Lauterbom tuiuiiis, 

lleideibcrg, M.F., 15, 1915, 424), Buder (Jahrb. wiss. Dot , S3 1919, 531) and Baven* 
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damm (Die farbloscn and rolen Schn-cfclbaktcricn, Pflantcnforschung, lleh 2, 1934, 
129) favor generic rank. 

The type species is lihahdomonas roseut Cohn. 

Key lo the apecies oj genus Rhabdomonas. 

I. Cells not containing calcium caTbonatc inclusions in addition to sulfur globules 
a. Cells more than 3 microns in width. 

1 . Rhahtlomonas rosea, 
aa. Cells less than 3 microns in width. 

2. tthahdomonas gracilis. 

II. Cells containing calcium carbonate inclusions in addition to sulfur globules. 

3. Itkabdomonas Unsbaueri. 


1. Rhflbdomonas rosea Cohn. (Cohn, 
Dcitr. Biol. I’/1 , 1, Heft 3, 1875, 167; 
Jifggialoa rosco-persictna Zopf, X. Alor- 
phol. <1. Spaltpflanzcn, Leipzig, 18S2, 30; 
Jthabdochromalium roacnwi Winogradsky, 
Sclwcfctbactcricn, Leipzig, 18SS, 100; 
Rhabdochromaluvn fustforme Mlnograd* 
sky, tin/., 103; Pscudotnonaa rosea ML 
gula, in Knglcc and I’rantl, Die nattir- 
lichen I’flanzenfatn , /, la, 1895, .30.) 
From Latin rosens, rosc-rolored. 

Cells; Uneven tn width and length, 
often swollen to epindlc-sliapcd, some- 
times lending towards rilamcnfous 
grow til. The greatest width of a 
spindle-shaped or fusiform cell may be 
close to 10 microns, in the more fila- 
mentous striiclures >t is usually around 
5 microns The length varies between 
10 and 30 microns for single cells, fila- 
mentous forms, frequently showing 
bulges and constrictions suggestive of 
compound structures in which cell divi- 
sion has boon incomplete, may attain 
considerably greater lengtlis, up to 100 
microns. The ends of spindle-shaped 
cells often taper to very fine points or 
attenuated fibers; also filaments are 
generally Ihinnertoward the extremities. 
Single individuals and short filaments 
are motile by means of polar flagella, 
long filaments rarely motile. 
of a filament may become pinched oH 

and swim away. , 

Color rosc-rod, cells ore usaaBy Hied 
with sulfur globules 

There is no good reason for maintaia- 


ing lihahdomonas Jusi/ormis [Rh(d>do- 
chromatiutn fusiforme Winogradsky) ass 
separ.ntc species; the variations in size 
and shape bring this form well within 
the range of lihahdomonas rosea. Pres- 
ent indications strongly suggest that 
the latter species should be regarded as 
a peculiar developmental form ol ChrO’ 
matium oKenti, 

Jfabifat; Mud and stagnant water con- 
taining hydrogen sulfide and exposed to 
light; sulfur springs. 

JHuslrallons: Cohn, toe. «/., «•>{- 
fig. »; Warming. Vidensk Meddel 
naturhislor. Foren . KiSbeahavn, lSi6, 

PI. Vn, fig. Ic-o; ilopf, he cd , « 

fig. 2b; Winogradsky, fee. ed'» ' 
fig. 9-lJ, 13-U. 


2. Rhabdomonas gracilis (Warming) 
igula. {Moms gractUs Warming, 
Jensk. IWdel. natorhist. r"'™-' 
abenhavo, 1870, 331; 
itntm minus tj, 

elcrion, Loipri., I®, 103 
'omaliiim gracile iMigula, Sy 
Vi g. 1900, 1049, Rhodocapsa m 
asa’Mokarh, Dir Purpurbjklw™. 

„a, iw. 17; mabdomr,a. «» 

,,Bey cl al., 3r<l ed . I® , 

if From Latin jmcii'*. »>'”*'• , 

3el!a. Marli BUialler than ftos' 

Momoms rosea, and mth 

=7 to lorn; 7-^-” 

isnentous, more o 

ca with constrictions, but hnna 
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to 60 microns in length- Shorter fila- 
ments motile. Polar flagellate. Slime 
formation may occur under 
conditions. Rose red. Sulfur globules. 
Probably an abnormal growth form of 
CAromotium vvrosum. 

Habitat Mud and stagnant watercon- 
taining hydrogen sulfide and exposed to 
light, sulfursprings 

Illustrations- Warming, loc c»t , PI. 
V'lr, fig 5; Winogradsky, foe IV, 

fig 12,MoU8ch,lflc cii.Pl II, fig. 11-12 

3 Rhabdomonas Ilnsbauerl (Gickl- 
horn) eomh nov. (HhabdochroMiattum 
hnshaueri Girklhorn, Rcr d deut bot 
Ges , SO, 1921, 312.) Named for the 
botanist, K Linsbaucr. 

Cells Resemble Rhabdomonas rosea. 


irregular, rod-shaped, 3 to 5 microns 
wide, up to 30 microns in length. 

The characteristic feature of the 
species, and the chief means of differen- 
tiation, is the occurrence of calcium 
carbonate inclusions in addition to the 
sulfur ^obulcs in the cells. Whether 
this is strictly an environmentally 
conditioned characteristic, due to the 
pbotosynthetic development of the bac- 
teria in a medium rich in calcium ions, 
80 that calcium carbonate is precipitated 
as the alkalinity increases, has not yet 
been established, but seems possible. 
In that case the identity of this species 
«ith Rhaidomonas rosea would become 
evident 

Source From a pond near Gras, 
Austria. 

Habitat: Fresh water. 


Genus XII- Rhodolhete Molfsch. 

(Dio Purpurbaktenen, Jena, 1907, 19 ) From Greek rhodon, rose and theke, con- 
tainer, capsule 

Purple sulfur bacteria, occurring singly, not aggregated in families. Cells spheri- 
cal, each surrounded by a rather wide capsule which is, however, rarely visible with- 
out special staining. Motility not obser%'ed Contain bacteriochlorophyll and caro- 
tenoid pigments, coloring the cells reddish. Capable of photosynthesis in the 
presence of hydrogen sulfide; the cells then store sulfur globules, arising ns an 
intermediate oxidation product of the sulfide 

In view of the experiences of Bavcndamin and others that a number of representa- 
tives of the purple sulfur bacteria, characterized by typical colonial aggregates when 
found in nature, may develop as single cells in pure culture, it is quite conceivable 
that the genus Rhodothece is synonymous with some other genus, e g , Lamprecyslis, 
and that the two genera represent dilTcrent growth forms induced by environmental 
conditions 

The type species is Rhodothece pendens Molisch 


\. Rhodothece pendens Molisch (Die 
Purpurbaktenen, Jena, 1907, Jh ) From 
I, aim pendeo, to bo suspended 
Cells Spherical, frequently occurring 
as diplococci, oec.aslonally as very sliort 
chains or clumps of 3 to 5 indixiduals 
1 S to 3 5 microns m diameter. Pro<luce 
rather ahundanl sHmo Cells embedded 
in indnidml cap-iules nhich are rarely 
visible nithnut staining (India ink) 
Characteriitic is the regular occurreneo 
of pseudo' aeuoles (aerosomes) which 


arc supposed to keep the cells suspended 
in liquid media. Refractive phenomena 
due to the pscudovacuoles and to the 
sulfur globules distort the cell shape 
under ordinary illumination so that bac- 
teria appear as polygons rather than 
round cells. Usmally 2 acrosomes and 2 
sulfur globules per cell. Color not oh- 
scrx-abie in indi'idual bacteria Cell 
groups aro rose-red. Motility not ob- 
served 

Habitat Mud and stagnant water con- 
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Mimg hyilroKcn julfidc rniii exposed lo Illuslratiom- tt 

l.ght. Not reporled from sulfur springs, bnklerien, Jen.;, 1 ^ ri u°6g“nZ' 

Genut X///, Cbromstlum Perty. 

(Perty, Zur . 

Jensen, Cent, f ! ' ■ . ; . .'• I — ... j • ; ■ " i . ' . ' '' ’ 

Cells occur e . , . 

lost-mentiooed nre oltcn Ihiek-cylindrical with rounded ends. Motile hymesns of 
polar tlagella. Contain hactcnochlorophyll and carotenoid pigments, coloring tta 
ccUa\anous shades of red. Capable of pliotosyntbesis in the presence of hydrogen 
sulfide and storing elcmenlarj' euUur as an incomplete oridation product in the lorn 
of globules inside the cells. 

At present, the genus contains 11 described species and one variety. In addition, 
tno more purple sulfur bacteria, P$eudomonai nolwhxi Kem (Planta, S, 1926,375) 
and rAiospiri/Zum coceineum Hama (Jour. Sci. Hiroshima Univ,, Scr. B, Div, 2, 
Bot., r, 1033. 133), have been incorporated hero as species of Chromalium becsose 
the descriptions and illustrations furnished by tho original authors leave no doubt 
as to their taxonomic alTiliations. 

HiiTcrcntiation of species has, in the past, been based almost entirely upon sue 
and shape of individual cells, often with complete disregard for the vsriabilily of 
these criteria. Tho unsatUfactorj* and arbitrary nature of such a classification has 
occasionally been pointed out, and nith much justification. Winogradsky (Schwet- 
clbactcricn, Lcipng, I8SS, 93) mentions tho many transitional stages that caa be 
observed between Chroniactum oUcntt and Chromatium ircitsei; Strzeszewski (Bullet- 
Acad. Sci., Cracovie, 8£r. B, 19)3, 331) bolds that It is impossible to distinguish, od 
tbo basis of sites or othenvite, beta coo Chromalium uritset and CAromah'um mnui. 
Such contentions, derived from observations on material from natural collcctioas or 
crude cultures, have been greatly Btrengthened by studies with pure cultures of 
Bpccics of Chromflliuffi, Thus van Kiel (Arch. f. Mikrobiol., 5, 1031, 50) reported 
variations in width from 1 lo 4 microns, and in length from 2 to 10 microns or even 
lip to 60 microns; Manlcn (Antonio van Ijecuwcnhock, 8, 1942, IW ft.) found sire 
difTercnces of 1 to U microns with a pure culture of an organism that he identified as 
CAfopjflliuffi okemi. Often the differences in site of a pure culture lan be related to 
special environmental conditions. On account of such rcaulta a dea’gnalfon of species 
on the basia of size relations alone is manifcatly unsalisfaclor . Moreover, the 
available data do not suggest that diflercnccsin shape, color or arm tgement of sulfur 
globules can be used wore effectively. Lack of adequate e\porin -ital results mta 
a sufficiently largo number and variety of pure cultures pruvents a more rationsi 
classification at present. ..... 

The previously proposed species have been fisted below wito tneif 
ckmctcriBties nod ori-ADgcd «5 ta. w» poMible in tho orjer ol docro .sing width- 
Two Chromalium species have been described as containing inclusions of cawi 
carbonate in addition to sailor globules. As in tho case of nhablomo ra, J 

it is not known wliolbor this Icaturc may be a direct consequence of the 'atoom 
content and pH of the envirenment, and thus fail to have lavcnomie s.gn.fcscee- 
The type species is ChromaUum okenii Petty. 

Chromstlmn gebU Issatehenko. ® ’ 

(Ilecberches sur les microbes vie I'oe&in Nmned for Prof, A. Gobi. 
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Cells: 10 microns by 20 to 25 microns. 

Source: From sea water of Arctic 
Ocean. 

Habitat: Presumably ubiquitous m 
the colder portions ,of the Ocean at least. 

lUusltation: Issatchenko, loc ot.. Pi. 
II, fig. 12. 

2 Cbromatium wannlngll (Cohn) Mi- 
gula (.1/onas tcarmingii Cohn, Beilr. 
Biol Pfl , /, Heft 3, 1875. 167; Migula, 
Syst d BaKt , S, 1900, 1018.) Named 
for the Danish botanist, Eugene Warm- 
ing 

Cells 8 by 15 to 20 microns, also 
smaller (Cohn). 

Illustration: Cohn, loc. cit., PI VI, 
fig. II 

2b. Chromaliumwarmingtitotmiminu$ 
Bavondamm. (Die harblosen und roten 
Schwefelbakterien, Pflanrenforschung, 
Heft 2, 1924, 127) Named for the 
Danish botanist, Eugene Warming. 

Cells. 4 by C to 10 microns. 

Illustrations: Bavendamm.Dc ct<.,9l, 
fig 7, and PI II, fig 12, a-b. 

3 Cbromatium llnsbauerl Giekiborn. 
(Dcr d deut. botan Ges,,d^, 1931,312) 
Named for the Austrian botanist, K 
Linsbauer 

Cells. 6 by up to 15 microns (Gickl- 
horn), 6 to 8 microns in n'jdth (Ellis, 
Sulphur Bacteria, London and New 
York, 1932, 147) Special characteristic 
IS the occurrence of calcium carbonate 
inclusions Otherwise resembles Chra- 
maiium okenii 

Source From a pool m the Stiftinglal, 
near Graz, Austria. 

Habitat: Fresh water. 

Illustrations; GicUborn, loe ctl , 314, 
fig 1, Ellis, fee ci/.,14S,fig.31. 

1 Cbromatium okeoll (Ehrcnberg) 
I’crty Ofonas okeni$ Ehrenberg, In- 
fusionsthierchcn, Leipzig, 1S3S; Perty, 
Zur Kcontmss kleinatcr Lebensformen, 


Bern, 1852, 174; olccnti Trevisan, 

I gencri c le specie delle fiatteriacec, 
1889, 18; Bacterium okenii DeToni and 
Trevisan, in Saccardo, Sylloge Fuago- 
rum, S, 1889, 1027; Pseudomonas ofecnii 
KCgula, in Engler and Frantl, Die natilr- 
lichen Pfianzenfamihen, 1, la, 1895, 30 ) 
Named for the German naturalist, L. 
Oken This is the type species of genus 
Ckromatium. 

Cells: 5 6 to 6 3 by 7.5 to 15 microns 
(Cohn); mimmunt width 4.5 microns 
(Issatchenko, Borodin Jubilee Vol., 
1929?, 8); with many transitions to 
Chrotnalium toeissei (Winogradsky, 
Schwcfelbacterien, Leipzig, 1833, 92). 
Also. 3 5 by 8 to 13 microns and varying 
in size from 1 to 15 microns (Manten, 
Antonie van Leeuwenhoek, 8, 1942, 104). 

Illustrations: Cohn, Beitr Biol. Pfi , 
/. Heft 3, 1875, PI VI, 6g. 12, Winograd- 
sky, loc ctl , P). IV, fig 3-4, Issatchenko, 
Rechcrcbes sur les microbes dc I'ocdio 
glacial arctique, Petrograd, 1914, PI. II, 
fig 0. 

5 Cbromatium welssei Perty. (Perty, 
Zur Kenotniss kleinster Lebensformen, 
Bern, 1852, 174, Bacillus ucissit Trevi- 
san, I g^nen e Ic specie dcllc Batteriacee, 
1889, 18, Bacterium leeisstt DeToni and 
Trcman, in Saccardo, Sylloge Fuogo- 
rum, 8, 18S9, 1027.) Named for the 
zoologist, J F Weisso, consequently the 
more common spellings, Ckromaliunt 
uxiwi or C. trcuti are in error. 

Cells. 4.2 by 5.7 to J1.5 microns 
(Perty); also 3 to 4 by 7 to 9 microns 
(Issatchenko, Borodin Jubilee Volume, 
1929?, 8); transitions to Chromalium 
okenii OWnogradsky, Schwcfelbacterien, 
Leipzig, 1883, 93); transitions to 
CAromatium minus (Strzeszenski, Bull. 
Acad Sci., Craeovic, Sdr. B. 1913, 321). 

Illustrations Winogradsky, loe. cit , 
PI IV, fig. 1-2; Miyoshi, Jour. Coll. 
Sci., Imp. Univ. Tokyo, Japan, 10, 1897, 
PI. XIV, fig. 15. 
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6. Cbfomatium cuculllfenan Giclcl- 
horn. (Cent. f. Bakt., II Abt., SO, 1920, 
419.) From Latin cucuHits, cap or hood 

and fcro, to bear. 

Cells : 4 by G to 8 microns (Gicfclhota); 
according to Bavendamm {SchAvcfeJbak- 
tcrien, Jena, 1924, 127) identical mth 
Chromalium warmingit forma minus. 
Gicklhorn claims this organism to be 
colorless, which appears very doubtfuL 

Source: From the pond in the Annen 
Castle Park, Graz, Austria. 

Habitat: Ftesh water ponds. 

Illustration: Gicklhorn, loc. ciL, fig. 2. 

7. Chromatlum minus Winogradsky. 
(Winogradsky, Schwefelbacter/en, Leip- 
zig, 188S, 99; Bacillus minor Trevisan, 
I generv e Ic specie delle Batteriacee, 
1889, 18; Bacterium minus DeTonI and 
Trevisan, in Saecardo, Sylloge Pungo- 
rum, 8, 18S9, 1027 ) From Latin minus, 
small. 

Cells. 3 by 3 5 to 7 microns (Winograd- 
sky),' also 1.7 to 3 microns m width and 
up to 8 5 microns in length (issatchenko, 
Borodin Jubilee Volume, 1929?, 9); all 
transitions to CAremotium tceme* from 
which it cannot be distinguished (Strzes* 
zewski, Bull Acad Sci , Cracovie, Sir 
B. 1913, 321). 

Illustrations. Winogradsky, fee. cit , 
PI. IV, fig 5; Wiyoshi, Jour CoU Sci , 
Imp. Univ , Tokyo, Japan, tO, 1897, PI 
XlV, fig. 10, Issatchenko, Becherches 
8Ur Ic3 microbes de f'oedan glacial arc- 
tique, Petrograd, 1914, Pi. JI, fig 1I>-11. 

8. Chromatlum vlnosum (Ehrcnberg) 
W'inogradsky (ilfonas rinosa Ehren- 
berg, Eie Infusionalierchen, Leipzis^ 
1838, 11; Winogradsky, Schwcfclbac- 
terien, Leipzig, 1S88, 99; BactHus 

~ I.. ncwiAiedelle 
Kine- 
rardo, 

Syllogo Fungormn, S, 18S‘J, toji.) From 
Latin vinasus, pertaining to wine, wine- 
colored 


Celis: 2 by 2 5 to 5 microns; also 1.4 to 
3 by 1.5 to 5 microns (Jimho, Botan 
Magar. Tokyo, SI, 1937, 872); 1.7 to2by 
2 to 9 microns issatchenko, Borodin 
Jabilcc Volume, 1929?, 9) ; or 1 to 1 3 mi- 
crons by 2 5 to 3 microns (Scfarammcck, 
Beitr. Biol. d. Pflanzen, £2, 1935, 317). 
Jimbo considers Tkiodcrma rosrum Mi- 
yoshi to be identical with Cftromatium 
vinpsum. 

Illustrations; Winogradsky, loc. ett, 
PI. IV, 0-7; Miyoshi, Jour. Coll. Sci, 
Imp. liniv. Tokyo, Japan, 10, 1697, PI 
XIV, fig. 17; Nadson, Bull. Jard Imp. 
Botan., St. P4lcrsbourg, 12, 1912, PI. 
Ill, fig. 1-2. 


9. Chroinatium vhlscetim Periy. 
(Zur Kenntniss kleinster Lebensiormen, 
Bern, 1852, 174 ) From Latin ttolcceus, 
violct-colored, 

Cells; About 2 by 2 to 3 microns- Ac- 
cording to Cohn (Beitr. Biol. Pfl., i. 
Hefts, 1875, 166) probably identical with 
CSramaiium vinosum. Apparently in- 
dudes various sizes. 

10. Cbromatlum mollschli 

comb nov. (PscudomonasmoliechttBcTSS, 

PJanla, S, 192G, 375 ) Named for the 
Austrian botanist, H. MoUsch- 
Cclls. About 2 by 2.5 to 8 microns- 
Supposedly contains calcium carbonate 
as inclusions 

Illustration: Bersa, loc. cit., 376, fig ^ 


11 Chromatfam graelJe 

(Bull Acad Sci, Craeovie,S4f.B, 1913, 

321.) From Latin gracilis, slender 
Cells- 1 to 1 3 by 2 to G micrans; a so 
to I S micron in width (issateben 
Etudes microbiologiqucs dcs I-acs e 
Bouc, liOiungrad, 1927, 114). 

Illustration: Strcc.^rcH-sW, hr. ct , 
PI. XXXIX, fig. 1-2; Tokuda, man- 
Magaz , Tokyo, SO, 1936, 339, fig- 


13. Cbroroatium mlnut/sstoum 
adsky (Winogradsky, Scbnefclba • 
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terien, Leipzig, 18SS, 100, Bacillus 
minuhssimus Trevisan, I generi e le 
specie delle Battcriacee, 18S9, 18, Bac- 
tenum minutissimum DeTom and Trevi- 
san, in Saccardo, Sylloge Fungorum, 8, 
1889, 1028 ) From Latin nunutua and 
diminutive, very minute 
Cells: About 1 to 1 2 micron by 2 mi- 
crons. Also from 0 5 to 0 7 micron by 
0 C to 1 micron (Issatchcnko, Ilecherchcs 
sur Ics microbes de I’oe^an glacial arc- 
tifiue, Petrograd, lOU, 253); and 1 to 3 
microns by 2 to 5 microns (Isaatchenko, 
Borodin Jubilee Volume, 1929?, 9) 
Illustrations. Winogradsky, loc cit , 
PI IV, fig 8; Miyoshi, Jour. Coll Sci , 


Imp Univ , Tokyo, Japan, 10, 1897, PI. 
XIV, fig 18. 

Appendix? The measurements for Thio- 
spirtllunt eoectneum llama (Jour. Sci. 
Hiroshima Univ , Ser. B, Div. 2, Bot., 1, 
1933, 158) which, according to descrip- 
tion and figures {tbtd., PI 18, fig. 2; PI. 
19, fig 2), is an unquestionable species 
of Ckromatium, are given as 2 by 4 to 
15 microtis It thus closely resembles 
the bacteria of the Chromaltum minus, 
C vtnosum, C. viotaceum, and C. mo- 
Itsc/iK group. 

Chromatium sphaeroides Hama, loc. cit. 

Thtosptnllum violaecutn (I'^^rming) 
Wnogradsky is probably also a member 
of this assemblage. 


APPENDLX TO FAMILY THIORIIODACAE 
Three genera of eulfur purple bactena have been proposed nhoso place and 
nature arc at present very doubtful. They follow here- 


a Thiosphaerion Miyoshi, with the 
single species Thiosphaerion violaeeum 
Miyoshi (Jour. Coll. Sci., Imp Univ , 
Tokyo, Japan, 10, 1879, 170) Occurs in 
round colonics m which numerous bac- 
teria arc held together by mucus, though 
not in a clearly discernible common cap- 
sule Individual cells ovoid, about I 5 
to 2 by 2 5 microns, motile Resembles 
Lamprocf/sUs roscopersicina in many 
respects Reported once from Yumolo 
Hot Springs, near Xikko, Japan. 

Illustrations' Miyoshi, loc cii , PI 
XIV, fig. 21 a-b 

b Pelochromalium Lauterborn, with 
the single species Pelochromalium roseum 
Lauterborn (Yorhandl naturhist mcdi- 
zin Yereina, Heidelberg, X F IS, 1915, 
12t) Forms small colonics m which 
the bacteria arc regularly arranged m 
about 5 rows, from 2 to 4 cells high, 
around a colorless central body. The 
entire colony actively motile and bc- 
h.a>cs like a single unit Individual 
colls bean- or vibrio-shaped, about 1 mi- 
cron or less by 2 microns, the barrel- 
shspotl colony measures 2 5 to 4 by 4 toS 


microns. The structure may represent 
a complex of a colorless central bac- 
terium surrounded by purple bacteria, 
analogous to ChloToehromatium aggre- 
gatum Lauterborn. Whether such struc- 
tures have generic or even specific taxo- 
nomic significance remains to be 
determined The lackof information con- 
cerning the occurrence of sulfur globules 
in the cells makes it doubtful whether 
the organisms are sulfur purple bacteria 
at all Found twice by Lauterborn in 
mud samples. 

Illustrations* Lauterborn, loc. cil , PI. 
Ilf, fig 28, a-c. 

UtcrmOhl suggested the name Lauler- 
borntola minima Utcrm5hl (Biol Zen- 
tralbl ,43, 192i,G05) for t be small brown- 
ish bactena w hich form the covering of 
tbc central bwly of Pflockromatium 
roseiint, according to this author the cen- 
tral body is a larger bacterium, 1.5 by 7 
microns which he named Endosoma 
palleum. 

c. Thioporphyra Ellis, with the single 
species Thioporpkyra tolufans ElUs 
(Jour. Roy. Technic. Coll Glasgow, 
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1926, 165). The account of this pleo- 
morphic organism, which is claimed to 
multiply by fission, budding, and prob- 
ably spore formation, is wholly uncon- 
vincing. The shape and size of some of 
the cells make it appear likely that Ellis 
observed mixtures of various kinds of 
purple sulfur bacteria. 

Illustrations: Ellis, loc. eit., 166, 
fig. 1-14; 171, Micro. I; 172, Micro. 11; 
Sulphur Bacteria, London and New 
York, 1932; 153, fig. 33; 151, fig. ai; 156, 
fig. 35; 15S. fig. 36. 

Finally, there exist some, as yet un- 
named, red to purple bacteria which con- 
tain bacteriochlorophyll and carotenoid 
pigments, arc capable of photosynthesis 


in the presence of hydrogen sulfide, but 
excrete elementary sulfur as an inter- 
mediate oxidation product instead of 
storing sulfur globules inside their cells 
(van Nfel, Arch. /. Mffcrobiol , 5, 1931, 
63). They are small motile rods, vibrios 
or spirilla, about 0 5 by 1 to 2 microns 
They may also occur as spherical cells 
of about 1 micron in diameter. They 
can readily be grown in organic media, 
under anaerobic conditions, in illumi- 
nated cultures and may be included 
either with the sulfur purple bacteria or 
with the non-sulfur purple bacteria, 
among which Rhodopscudomonas palus- 
Iris is equally capable of photosynthesis 
in the presence of rcducedlnorgaiitr «itl 
fur compounds 
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FAMILY n. ATIIIORHODACEAE MOLISCH.* 

(Molisch, Die Purpurbaktcricn, Jena, 1907, 28; Rhodobacterioideae Buchanan, 
Jour. Bact., 5, 1918, 471; Atkiorkodobaeteria Bavendamm, Ergeb. Biol., IS, 1936, 49.) 

Unicellular bacteria, of relatively email site, occurring as spheres, short rods, 
vibrios, long rods and spirals Motility is due to the presence of polar flagella 
Gram-negative. They produce a pigment system composed of bactenochlorophyll 
and one or more carotenoids, coloring the cells yellowish-brown, olive brown, dark 
brown or various shades of red Color usually not observable with single cells but 
only with cell masses. Generally microaerophilic, although many representatives 
may grow at full atmospheric oxygen tension. Capable of development under 
strictly anaerobic conditions, but only in illuminated cultures by virtue of a photo- 
synthetic metabolism The latter is dependent upon the presence of extraneous 
hydrogen donors, such as alcohols, fatty acids, hydroxy- and keto-acids, and does 
not proceed with the evolution of molecular oxygen. Those members which can 
grow m the presence of air can also be cultivated in darkness, but only under aerobic 
conditions 


Key to the yenera of /amity Athlorhodaceae. 

I Cells rod-shaped or spherical, not spiral-shaped 

Genus I. Rhodopseudomonas, p 861. 

II. Cells spiral-shaped 


Genus II Rhodospirillum, p 806. 
Genua I Rbodopseudomonas Kluyver and van Kiel emend, van 


(Includes Btiodobaciffua Molisch. Die Purpurbakteneo, Jena, 1907, U; li^odo&ae- 
terfum Molisch, ibid., 16; Rhodococeui Molisch, tbid , 20; Rkodovibrio Molisch, tbid., 
21; ttbodoeyaf If Molisch, tbid., 22; Rhodonatoc Molisch, t'bsd., 23; tiAedospAaera Bu- 
chanan, Jour Bact , 5, 1918, 472; Rhodorrkagus Bergcy et al , Manual, 3rd ed , 1930, 
635; RAodomonas Kluyver and van Niel, Cent. f. Bakt , II Abt , 94, 1936, 397; not 
fJAodomonas Orla-Jcnsen, Cent, f . Bakt., II Abt , tS, 1909, 331 ; Kluyver and van NicI, 
in Czurda and Maresch, Arch f. Mikrobiol , 8, 1937, 119, van Niel, Bact. Uev., 8, 
1944, 80 ) From Greek rhodon, red and pseMdomonoa, false unit. 

Spherical and rod-shaped bacteria, motile by means of polar flagella. Gram- 
negative. Contain bactcriocblorophyll which enables them to carry out a photo- 
synthetic metabolism. The latter is dependent upon the presence of extraneous 
oxidizablc substances and proceeds without the evolution of molecular oxygen. 
Though some members can oxidize inorgamc substrates, none appears to be strictly 
autotrophic, due to the need for special orgame growth factors. Produce accessory 
pigments causing the cultures, especially when kept in light, to appc.ar in various 
shades of brownish-yellow to deep red. 

The genus includes the members of MoIiscVs genera Rhodobaeterium, Rhodo- 
baciffus, /fAodopibrjo, Rbodoeysdt, Rhodonosloc aati ^Aodococeus, as well as the genera 
Rhodoiphacra Buchanan, Rkodorrhoyus Bergey ct al. and Rhodomonas Kluyver and 
van Niel. 

The typo species is TZAodopseudamoaas palustri'a (Molisch) van Niel. 


• Completely revised by Prof. C D. van Kiel, Hopkins Marino Station, PaciGc 
Grove, California, January, 1914. 
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to the species of genus Rbodopseudomonas. 

I. Based upon niorphological characters. 

1. Cells clearly rod-shaped in all T»»* d »q 

a. Cells short, somewhat curved, to long branched rods, size of young sad 
short cella 0.6 to 0.8 by 1 2 to 2 microns; in older cultures up to 10 mi- 
crons long; do not form slime; liquid cultures, when young, or affw 
shaking, evenly turbid. Color red to dark brown-red*. 

1. fiAodopseudomoncu patustris. 

aa. Cells slender rods, 0.5 by 1.2 microns usually clumped together in exten- 
sive slime masses. Cultures pale brown to peach-colored. 

2 . Jthodopseudomonas gelalinosa. 

2. Cells more or less spherical in media at pll below 7. 

A. Inmediaat pH about 7 clearly rod-abapcd,l by 1 to 2.5 microns. Chains 
of Cells frequent, and in characteristic zigzag arrangement. 

3. Rhodopseudomonaa eapsulalus. 

na. In media at pH above 7 cells still predominantly spherical, 0.7 to 4 mi- 
crons in diameter. Mostly single, little tendency to chain formation. 

•I. Rhodopsexidomonas spheroides 

II. Based chiefly on physiological properties. 

1. Gelatin liquefied 

2. Rhodopseudomonas getaiinosa. 

2. Gelatin not UqueBed. 

a Docs not produce mucus in media at pH above 8. Color the eame under 
aerobic and anaerobic conditions of growth. 

1 Rhodopseudomonas paluslTis. 

aa. Produce mucus in media at pH above 8. Color brown in anaerobic, red 
in aerobic culture. 

b. Develops readily in media with 0 2 per cent propionate as the chiri 
oxidation substrate. Mucus production marked at pH above 8, 
but very limited between 7 and 8. 

3. Rhodopseudomonaa capa^laluS- 

bb. Does not develop in media with 0 2 per cent propionate as theioaia 
oxidation substrate Slunc formation extensi ve at pH above 

4. Rhodopscudomonaa spheroidea- 

III. Based principally upon biochemical characters. 

1. Thiosulfate used as main oxidation substrate. 

1. Bfcodopseudomonas palurim. 

2, Thiosulfate not used. 

a. Propionate (0 2 per cent^ used. 

3. Rkodopseudomoni^a capsulaius. 

aa. Propionate not used. 

b Mannitol and sorbitol (05 per cent) used. 

4 . RhodopseudoMonas apneroioes. 

bb Mannitol and aorijitol not used. 

2 Rhodopseudomonas geiaitnoaa. 
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1 Rhodopseudomonas palustrls (&to- 
lisch) vanNiel. {Rhodobacillus palustrts 
Molisch, Rkodobaclerium capsuJatum Mo- 
lisch and Rkodovibrio parvus Molisch, 
Die Purpurbaktenen, Jena, 19Q7, 14, 18 
and 21, Itkodomonas paluslns Kluyvcr 
and van Nicl, Cent, f Bakt , II Abt , 94, 
1936, 397; Rhodopseudamonas No 9 and 
No 16, Czurda and Marcscb, Arch f 
Mikrobiol., S, 1037, 120;‘van Niel, Bact 
Rev , 8, 1944, S9 ) From Latin paluster, 
boggy, marshy 

Cells; Usually distinctly rod shaped, 
though in young cultures very short, 
lightly curved rods may often pre- 
dominate. Sire variable, even for the 
same strain, and strongly influenced by 
age of culture and composition of me- 
dium Rather consistently short cells 
in young cultures in yeast extract, espe- 
cially n'hen incubated anaerobically in 
the light, or in anaerobic cultures xiilh 
substrates which permit only a slow and 
scanty development, such as malonatc 
Dimensions in such cultures 0 6 to 0 8 by 
1 2 to 2 microns More often, especially 
in older cultures, cells are much longer, 
up to 10 microns Highly characteristic 
IS the pronounced tendency to the forma- 
tion of irregularly shaped, bent and 
crooked long rods, occasionally awollcn 
at one or both extremities, and fre- 
quently suggesting branching. Such 
cells usually form clusters reminiscent 
of Corynehaetenum and Mycobatlcrtum 
cultures. 

Cells in young cultures actively motile 
by means of polar flagella, irregular and 
long cells as a rule non-molile Gram- 
ncgativc. 

Growth m liquid media never mucoid, 
sediment in older cultures homogeneous 
and smooth, readily redispersible 

Color Vanes considerably, depending 
opon the medium, and especially in 
an.acrobic illuminated cultures Where 
development is slight (as m malonatc, 
thiosulfate, and, usually, glycerol me- 
dia), the color is a light pink; in laity 
acid-eonlaining media more nearly dark 
reddish-brown. Color due to bactcrio- 


chlorophyll and a number of diffefent 
carotenoid pigments, most strains pro- 
duce in addition a water-soluble, non- 
carotenoid, bluish-red pigment which 
diffuses into the culture medium. 

In yeast extract cultures growth is 
possible over the range pH 6 to 8 5. 
With certain substrates, especially fatty 
acids, the combined effect of low pH and 
a substrate concentration of 0 1 to 0.2 
per cent may prevent growth No char- 
acteristic odors save that old cultures 
may develop a distinct lonone-like frag- 
rance Gelatin is not liquefied; leucine 
18 generally utilized as a substrate 

Most strains are able to grow on the 
surface of agar plates or slants; a few, 
especially when first isolated, appear 
more sensitive to oxygen and develop 
only in stabs in which the upper region 
may remain free of growth. Generally 
such strains can be adapted to grow' at 
full atmospheric oxygen tension. 

Most fatty acids and hydroxy acids 
are adequate oxidation substrates. All 
cultures can grow at the expense of thio- 
sulfate and produce rapid and profuse 
growth in glutarate and ethanol media 
No development in media contammg as 
the chief oxidation substrate 0 2 per cent 
sorbitol, glucose or mannose, even 
though these substances arc not inhibi- 
tory. Molecular hydrogen can be oxi- 
dized. 

All cultures can develop anaerobically 
in illuminated cultures by photo- 
synlhcais 

Temperature optimum generally 
rather high, good development being 
possible up to 37®C However, certain 
strains exhibit a lower temperature 
optimum 

DisUngutahuig characteristics' Mor- 
phological resemblance to species of 
.tfycolMicterium in old cultures, ability 
to grow with tluosulfatc as the chief 
oxidizablc substrate, and failure to 
dex'elop in media which contain carbo- 
hydrates or sugar alcohols in a concen- 
tration of 0 2 per cent as the main oxidiz- 
ablc compounds 
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IlnbilAl; HoBUInrly found in mud and 
Stagnant bodies of water. 

Illustrations; Molisch, loc. eU., Plato 
I, fig. 1, 2j Plate Ilf fig, 10; von Niclf 
loc. cit., fig. 1-3, p. 18, and fig. 18-20, p. 00. 

2 . RhodopscudomonasgeUtinosa Gtlo- 
■ lisch) van Niol. (lihoJocysUs getatinosa 
T^IoUsch, Die Purpurbakterien, Jena, 
1D07, 22; van Kiel, Pact. Ilcv., 8, 11M4, 
05.) I'fom 7.attn gelotio, freezing, fndi* 
eating solidification, or in this case, 
elijniping. 

Colls: In young cuUurea, short and 
small rods, flpproxirn.atcJy 0.5 by I to 2 
microns. In old cultures much longer, 
up to 15 microns, and then irregularli' 
curved roifs, often swollen and gnarled 
in places up to 1 micron in uidth. In 
this stage tfio celts bear some rcsemb* 
lance to those found in old cultures of 
5[fio<fopscu<fo)non(u pafiisfri'j, but the 
characteristic .l/yeoiac/ennmdihe clus- 
ters of the latter arc absent. Single 
cells infrequent due to a copious mucus 
production in all media which c.auscs 
the cells to clump together While 
young cells arc actively motile by mc.ins 
of polar flagella, motility is often diffi- 
cult to asccrt.ain aa a result of the pro- 
nounced tendency to conglomerate; the 
individuals in the clumps appear to he 
non-motile Gram-negative. Cchatm 
is Hquofied, of the single amino acids 
al.aniiio, asparagine, aspartic and glu- 
l.amic acids appear generally satisfactory 
substrates. 

Color: Quite distinctive m most an- 
aerobic cultures ns a pale, delicate, pink- 
ish shade, rather peach-colored Only 
in the presence of rather high concentra- 
tiona of yeast extract (when a much 
heavier growth is obtained than with Imv 
concentrations supplemented with 02 
per cent of various single oxidation sub- 
strates) do the slimy cell masses appear 
a tlirty, faded brown Color is due to 
bactcriochlorophyll and carotenoid pig- 
ments Occasionally a w’ater-soluWc, 
non-carotenoid, bluish-red pigment is 


produced which diffuses into the culture 
mcilium. 

In yeast extract , growth occurs over a 
pH range extending from at least 6d) 
to 8.5. 

Cultures produce a characteristic 
acrid odor. 

More sensitive to fatty acids than 
other species of Hhodopsctuhmonas; with 
0.2 per cent propionate no grow t h occurs. 
Tlie best single oxidirable substrates 
appear to be ethanol, glucose, fructose 
and mannose, as well as a variety of 
amino acids. Citrate also permits good 
growth; not, on the other hand, glycerol, 
mannitol, sorbitol or tartrate ia the 
usual concentration of 0,2 per cent 
Tliiosulfale is not oxidired; behsrior 
towards molecular hydrogen unknown 
More pronouncedly tnicroaerophilic 
than the otlicr Jlhodopseudomonos spe- 
cies; most cultures cannot develop oo 
aerobically incubated shints or agar 
plates. 

Cap.able of strictly anaerobic deselop- 
rocnl In illuminated cultures by virtue 
of a pholosynthctie metabolism. 
Temperature relations so far unknown. 
Distinguishing properties: The small 
sire of (he individu.al cells, and the pr®* 
nounced clumping which causes the 
cultures to be evcoptionally stringy; the 
unusual color of the cell masses; th^ 
ability to liquefy gelatin, to utihie 
Irate and a number o( amino acids 
Correhated with these is the failure to 
grow in media with 0.2 per cent pro- 
pionate, tartrate and glycerol 
Habitat: Regularly present in stagnaii' 
bodies of water and in mud. 

HJustrations: MoUsch, loc. ci't , I’^te 
I, fiB- 8; van JCicl, he cit., 55-b'}> ^ 
p 99; fig 61-08, p- ICO 

3. RhodopstodomoiiAS capsulaws pl»- 
lisch) van Kiel. (RMonoslae cars’t- 
latum JMisch, Die PurpurbaUtnee. 
Jena, 1907, 23; van Niel, Bad. Rev., i 
1044, 92.) From capsula, con- 

taincr (sheath). 
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Cells: Depending upon the pll o{ the 
medium, cells nearly spherical, or ag dis- 
tinct rods, often devoid of moUlity. 
Motility due to polar flagella The 
spherical cells arc found in media nuth a 
pll below 7; they are usually arranged 
m chains resembling streptococci Rod- 
shaped cells are characteristic for media 
nith pH above 7; the higher the pH, 
the longer the rods Individual cells 
slightly less than 1 micron wide, although 
attenuated rods (about 0 5 micron in 
idth) arc frequent at pH above 8, and 
slightly swollen cells (to 1 2 microns) arc 
found in media containing sugars 
Length varies from 1 to 6 microns, most 
common dimensions in approximately 
neutral media 2 to 2 5 microns At pll 
above 8 abnormal growth in the form 
of irregular filaments Outstandingly 
characteristic is the zigzag arrangement 
of the cells in chains 
Cultures in media of pH 8 or above arc 
distinctly mucoid Gram-negative 
Color Anaerobic cultures develop 
nith a bronn color, the shade ranging 
from a light ycllowish-brown to a deep 
mahogany bronn When grown m the 
presence of oxygen, the cultures are 
dark red Even the pigmentation of the 
brown-colored organisms from an an- 
aerobic culture can be changed into a 
distinct red by shaking a suspension with 
air for some hours, light enhances the 
rate of this color change Color due to 
bactrnochlorophyll and carotenoid pig- 
ments No dilTusible water-soluble pig- 
ment is produced. 

Growth possible over a pH range from 
at least G to S 5, morphology becoming 
abnormal m the alkaline media 
Most cultures arc odorless, although 
occasionally a faint peaeh-likc otlor can 
be detected 

Growth is not inhibited by the pres- 
ence of oxygen, although the pigmenta- 
tion IS thereby afTcctod 
Fatty acids and most substituted ncids 
are satisfactory substrates Rapid and 
abundant growth with propionate at a 


concentration of 0 2 per cent. At tUs 
same concentration glutaric acid leads, 
at best, to very meager cultures, while 
tartrate, citrate and gluconate fail to 
induce growth, as do also ethanol, 
glycerol, mannitol and sorbitol. In 
media with 0 2 per cent glucose or fruc- 
tose good growth is obtained. No 
growth with mannose Thiosulfate is 
not, but molecular hydrogen can be, oxi- 
dized by this species. 

Gelatin is not liquefied, of the amino 
acids alanine and glutamic acid arc satis- 
factory substrates, while leucine is not 
utilized 

Distinguishing properties- Cell shape 
and arrangement in chains; brown color 
of anaerobic, red pigmentation of aerobic 
cultures, ability to grow in media with 
02 per cent propionate, glucose, fruc- 
tose, alanine and glutamic acid; failure 
to develop with leucine, as well as with 
ethanol, glycerol, mannitol and sorbitol 
in the above-mentioned concentration. 

AH cultures can develop anaerobically 
IQ illuminated cultures by a photosyn- 
thetic metabolism 

Temperature optimuin distinctly lower 
than for lihodopteudomonas palualna, 
end, as a rule, around 25‘C 

Habitat. Regularly found in stagnant 
bodies of water and in mud. 

Illustrations- Molisch, loc. cil., Plate 
II, fig. 9, van Nicl, loc, cif , fig. 4-6, 
p 19, fig 27-32, p. 92, and fig. 33-38, 
P 93. 

4 Rhodopseudomonas spfaeroldes van 
Niel {Rhodococcus capsulalus Molisch, 
Die Purpurbaktericn, Jena, 1907, 20; 
Rhcdxoccui mtnor Molisch, 21; 

IfAodosp&aera copsulafa Buchanan, Jour. 
Bact , 5 , 1013, 472; Rhodosphaera minor 
Bcrgcy ct al , Manual, Ist cd., 1923, 405; 
Rkodorrhnjua minor Bcrgcy ct al.. 
Manual, 3rd ed , 1930, 535; Uhnilorrkagua 
eapaulatua Bcrgcy et al., Manual, 3rd 
ed , 1930, 535; van Niel, Bact. Rev , 8, 
1911, 95.) Yrom Latin sphatra, a round 
body and Creek eidoa, form of. 
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Generally single, nearly spheri- 
cal* diameter without slime capsule 
Variable, depending upon maJium, rang- 
ing from 0.7 to 4 microns. In young 
cultures actively motile by moans of 
polar flagella; motility soon ceases in 
media which are or become alkaline. 
Copious slime production in media at 
pH above 7. In strongly alkaline cul- 
tures abnormal cell-shapes occur in the 
form of irregular, swollen and distorted 
rods, often having the appearance of 


as a supply of growth factors than either 
Rhjdypseudomonas paluslrts or Rhodo‘ 
pseuiyrnynas capsulatus and is more 
sensitive to low fatty acid concentra- 
tions. With 0.2 per cent propionate in 
a neutral medium, no growth occurs, 
caproic and pelargonic acids are todc in 
concentrations below 0.1 per cent. On 
the other hand, tartrate and gluconate 
can serve as oxidation substrates, as can 
also ethanol, glycerol, mannitol, sorbi- 
tol, glucose, fructose and mannose in 


spore-bearing colls, simulated by the 
production of fat bodies. In sugar-con- 
taining media egg-shaped cells, mcas- 


0.2 per cent concentrations. 

In sugar-containing media, acid ia pro- 
duced; the pH may drop to below 4 0 


taming media egg-snapeu ceiis, mcas- duceu; the pti may arop lo 
uring as a rule 2 0 to 2.5 by 2.5 to 3 5 before development ceases. Acid pro- 

...» f/Min/t OrAm. rp...fn nCCIlTa both IQ 


microns, are frequently found. Gram- ducUon from glucose occurs both in 

negative. presence and absence of sir, and in 

Color: Anaerobic cultures develop with illuminated as well as in non-llluminated 

brown color, ranging in shade from cultures In cultures exposed to light, 

a hgkti dirty greenish-brown to a dork the acid usually disappears later on. 
brown. Cultures grown in the presence Thiosulfate is not oxidized, hydrogen 
of oxygen aro disUnctly red. As in the oxIdolloD has not been ob&erved. 
case of Rhodopseudomonas capsulatus, Oxygen does not prevent 
the brown color of an anaerobic culture colonics develop on the surface oi 
can be changed to red by shaking with plates e.xposcd to air, with a red P S* 

air. light Stimulating the color change, meolation. Capable^ of stneuy 

Color due to bactcnochlorophyll and aerobic development m illuminate 

carotenoid pigments. The large ma- tures by photosynthesis, 
joclty of cultures of this species produces Temperature '.i 

m addition a water-soluble, non-caro- Distinguishing properties: . 

lenoid, bluish-red pigment which difluscs cell-shape in most media; brown co 
into the culture medium anaerobic and red 

Gelatin is not liquefied, and growth agrobic cultures; growth mtn - P 
with single amino acids appears some- tartrate, gluconate, ethano , gJ 

what erratic. No .icrm.to correlations m.„„Uel, sorbitol, steese, OT • 

have been observed. tose and mannose; failure to gcoa 

Development is possible over a ivido propionate, 

pll range, extending from at least 6 0 .jabitat; Regularly found in stagn. 
to 8.5. , . bodies of ivater and in mml. 

All cultures exhibit an unpleasant pu- Molisch, loc cl, TO" 

trid odor. . , * If fig. IS; van Miel, lot. zil., ng. < ' 

EccfUircs for optimal development 35_,5, p. 96, «g -tli-St. P 

higher concentrations of yeast extra 


Oenus I,. RhodospiriHum .p„,p6; tbc 

'“'’’"5“'" ’^d"anrM'b '“pVmam, spirillum- 
a API daU O^-negative. 

Spiral-sbaped bacteria, mottle 
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Contain bactenochlorophyll and are potentially pliotosynthetic in the presence of 
extraneous oxiduable substances Molecular oxygen is not produced. Unable to 
grow in strictly mineral media, even whenposscssedof the ability to utilize hydrogen 
as oxidizable substrate, due to tha need for organic nutrilitcg Produce accessory 
pigments causing the cultures, especially nhen grown in the light, to appear in 
various shades of red to brown 

The type species is Rkorloaptnllum rulrum (Esmarch) Molisch 
Key to the species of genus Rhodospirillum. 

I Cultures red; cells well over 0 5 micron, usually about 1 to 1 2 microns in width 
■ 1. Rkodosptrtllum ruhrum. 

II Cultures brown to orange; cells 0 5 micron or less in width. 

2. Rkodosptnllum fulvum. 


I Ithodospirlllum rubmm (Esmarch) 
Molisch (Spirillum rubruni Elsmarch, 
Cent f Bakl , /. 18S7, 223; Molisch, Die 
Purpurbakterien, Jena, 1007 , 25, Rkodo' 
spirillum phoCometricum Molisch, liid , 
21, Rhodospirillum gi^anCcum Molisch, 
il>td , 24; fZ/iodospinltum longum Hama, 
Jour Sci Hiroshima Univ , Scr B, Div 
2, 1, 1D33, 135; Rkodosptrtllum graale 
llama, ilnd , 150 ) From Latin rti6«r, 
red 

Cells. Characteristically spiral- 
shaped, but sue of elements variable 
within wide limits, depending upoo cn- 
\ironmcntal conditions during growth 
Width of cells from 0 5 to 1 5 microns, 
length from 2 to SO microns, and over, 
even in a single culture such differences 
may be found Also the shape and sue 
of the spiral coll varies much, it usually 
ranges between 1 to 4 microns in width, 
and from 1 5 to 7 microns in length In 
alanine media the majority of the cells 
ocrura in the form of half-circles to com- 
plete rings, malate media tend to pro- 
<iuce much /T.ittcned spirals 

In old cultures involution forms ap- 
pear, straightened spirals and irregularly 
swollen cells, the latter common in 
media with higher fatty acids Such 
cells stain irregularly, contain fatty in- 
clusions, and arc occasionally branched 

Mucus IS not produced. In calcium- 
dcficient media the growth is fiocculent. 
as if agglutinated With an ailequatc 
calcium supply the growth in liquid 


media IS homogeneous, suspended, and 
consists of single cells 
Young cultures show active motility, 
due to polar flagella Gram-negatlvi* 
Gelatin is not liquefied; the amino 
acids alanine, asparagine, aspartic and 
glutamic acids arc satisfactorj’ oxidiz- 
able compounds 

Color Ordinarily deep and dark r«i, 
without any brownish tinge In ethanol 
media lighter, and a charaetcnstlc pink 
Pigment production markedly influenced 
by oxygen and light Slants incubated 
in darkness present a pale grayish sur- 
face growth with a faint reddish hue, 
while often showing deep-red cell masses 
in the region betw cen glass wall and ag-xr 
surface where development proceeds at 
low oxygen tension The color is due to 
bactenochlorophyll and carotenoid pig- 
menta Among tho latter spinlloxan 
thin is quantitatively prcdomin.xnt 
Water-soluble, diffusible pigments are 
nut produced. 

Development possible over a pll range 
of at least C to 8 5, although, as in other 
cases, the combination of an acid reac- 
tion and the presence of fatty acids may 
prevent growth 

Cultures produce a distinctive odor, 
reminiscent of slightly putrid yeast 
In general, grow well with fatty acids 
ns the chief oxidirnblc substrate; how- 
ever, are prevented from growing by 
0 2 i>cr cent propion.xtc in a neutral 
medium .Most substituted acids arc 
equally sati^factorj*, with tho exception 
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of tartrate, gluconate and citrate. In a 
concentration ot 0,2 per cent, ethanol in » 
suitable substrate, whereas the carbo- 
hydrates and their corresponding poly- 
alcohols are not nUHted. 

Thiosulfate is not oxidized; molecular 
hydrogen can be used by some slraina. 

Rather microacrophilic; many strains 
upon initial isolation incapable of growth 
at atmospheric oxygen tension. Subse- 
quent adaptation can be induced. But 
even such adapted cultures exhibit nega- 
tive chemotaxia to air. 

Capable of strictly anaerobic develop- 
ment in illuminated cultures on the basis 
of a photosynthetic metabolism. 

Temperature optimum generally be- 
tween 30* and 37*C. 

Distinguishing properties; The most 
important characteristics of the species 
are the spiral shape, combined with the 
ability to produce a red pigment with a 
definite absorption maximum at 550 
miliimicrona In tho intact cells. Diag- 
aosticaliy useful are the good growth In 
media with 0-2 per cent ethanol, alanine, 
asparagine, aspartate or glutamate, and 
the inadequacy of similar concentrations 
of carbohydrates and thiosulfate os 
substrates. , 

Habitat: Regularly present instagnaut i 
bodies of water and in mud. 


Fibrws arc cacoualcted in cnltarcs whieli 
‘ ““““‘“PP'Or twite healthy. Formation 

of mucus or clumpine has 'not been ob. 
served. 

Gelatin is not liquefied; aspartate has 
beea the only amino acid capable of in- 
ducing growth Thiosulfate is not oxi- 
dixed. 

Color; Quito distinct from that of 
Rhodospirillum rubrutni colonies and 
stab cultures ate a reddish-brown, while 
liquid cultures often appear brownish- 
orange. The color is due to bacterio- 
ch!oroph 3 ’ll and carotenoid pigments; 
among the latter spiril/ovanthin, as evi- 
denced by the absence of an absorption 
maximum at 550 millimicrons, is not 
represented as a major coastUuent. 
Does not produce water-soluble, di0us* 
ible pigments 

Capable of strictly anaerobic develop- 
ment in illmninatcd cultures, due to 
photosynthctic metabolism. 

Patty acids and the four-carbon dicar- 
boxylic acids are uniformly good sub- 
strates; glutarate is not used. Ethanol 
and glucose, in a concentration of 0.2 per 
cent, have yielded satisfactory cultures; 
other carbohydrates, as well as the cone* 
Bpotiding polyalcohols, have given licga- 
tivc results. 

latUc information available concern- 


Illustrations. Molisch, loc. cil., Plate 
I, fig. 5-7; van Niel, Bact Rev., g, I94-I, 
fig. &-I0, p 19; fig 1I-I6, p. 24; fig. 67- 
75, p. 103; fig. 76-84, p. KM; fig 85-90, 
p. 106; fig. 91-96, p. 107 

2. RhodosptrfUuin fulvum van Niel. 
(Bact. Rev., 8, 1914, lOS.) From Latin 
/ufvuut, yellowish, tawny. 

Characteristic for the species is the 
very small size of the individual cells. 
These are not over 0 5 micron wide, and 
generally not longer than 2 5 microns. 
The most common shape consists of a 
complete turn of about I by 1 S microns. 
In media with fatty acids as a substrate 
the spirals appear somewhat steeper than 
in fumaratc, succinate or malalo cul- 
tures. Swollen individuals resembling 


iog pH and temperature relations. Be- 
haves generally as a strict anaerobe; 
adaptation to microaerophilic conditions 
has not been acldoved. Negative aero- 
taxis very pronounced. 

Biatinguishing properties: The email 
size and the color of the cultures serve 
as adequate criteria for its diflcrcnlis- 
tion from iZl8odosp»rifiu»i ruhrum. The 
strictly anaerobic nature and the failure 
to grow with glutarate and vartcus 
amino acids except aspartate can prob- 
ably be used as supplementary specific 
properties. 

Habitat: Dodies of stagnant water and 

mud. 

Illustrations: Van Nicl, fotf cii , tiS- 
97-102, p. 109 
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FAJiiLY in. chlorobacteriaceae geitler and PASCHER.* 

{Cyanochloridinae-ChloTobaeleriaceae Geitler and Pascher, Die SQsswaascrflora 
Doutschlands, Osterrcicha und der Schweiz, Jena, IS, 1025, 451; CWoroifciobadena 
Bavendainm, Ergeb. Biol., 13, 1936, 49 ) 

Green bacteria, usually of small size, occarring singly or in cell masses of various 
shapes and sizes, developing in CRvironmcnts containing rather high concentrations 
of hydrogen sulfide and exposed to light As a rule not containing sulfur globules 
but frequently depositing elementary sulfur outside the cells. Contain green pig- 
ments of a chlorophyllous nature, though not identical with the common green plant 
chlorophylls nor with bacteriochtorophyll. Capable of photosynthesis in the pres- 
ence of hydrogen sulfide; do not liberate oxygen. 

A number of genera have been proposed, characterized by special colonial growth 
forms, others on the basis of a supposed symbiotic habitus, nherc the green bacteria 
grow in more or less characteristic aggregates together with other micro-organisms. 
In view of the variations in sue and shape exhibited by the only member of this 
group which has so far been obtained and studied in pure culture (van Kiel, Arch, f . 
Mikrobiol , 3, 1931, 65fl ) the validity of many of these genera is doubtful. The fol- 
lowing keys and descriptions, therefore, bear a strictly provisional character. Here, 
as in the case of the sulfur purple bacteria, significant advances can only be expected 
from pure culture studies under controlled environmental conditions 

Kty to lh€ gtntra <i//amtfy CbforobaeterUiceae. 

1 Pree-living bacteria not intimately associated with other microbes, 
a. Bacteria not united into well defined colonies. 

Genua I. Chlorolium, p. 869. 
aa Bacteria united into characteristic aggregates, 
b. Bacteria without intracellular sulfur globules. 

Genus 11. Petodiriyon, p. 870 
bb. Bacteria with intraceiiular eulfur globules. 

Genus III. Chthroehtoria, p. 872. 

II. Green bacteria found as symbiotic aggregates with other organisms, 
a. Aggregates composed of green bacteria and protozoa. 

Genus IV. CAlorchaeferfum, p. 872. 
na. Aggregates composed of two dilfercnt types of bacteria. 

b. Aggregates small, barrel-shaped, actively motile, and consisting of a 
central, polarly flagellated, rod-shaped bacterium with a covering of 
green sulfur bacteria. 

Genus V. CWoroeAromafivm, p. 873. 

bb Aggregates large, cylindrical, non-raotilo, and composed of a central 
filamentous bacterium with a more or less extensive covering of green 
sulfur bacteria. 

Genus VI. Cj/iindroyloea, p. 873 
Gtmut I. Cbloroblom Nadson. 

(Nadson, Bull. Jard. Impfr. Botan., St Wtersb., IS, 1912, (Russian), 83 (Ger- 
man) , ChtoTonosloe Pascher, Die SQsswasscrflora Dcutschlands, Ostcrrcichs und der 
Schweiz, Jena, IS, 1925, 45C, TrlracWoris Pascher, i5«d., 455; Soroehtorii} Pascher, 


• Completely revised by Prof. C B van Kiel, Hopkins Marino Station, Pacific 
Grove, California, January, I9tt. 
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crobiol,, 8, 1937, 
Vercins, Heideb 


ibrd., 455; 3- ' r' 

123; in part ' . 

berg, N.F. . ' ■ ... 

M f “”S'y or w Ch,im, individual cells ol vanoc, 

ro'^Urdy ions rod-aWd. the l.n.. 

capsule. N ■ • 

Capable o/phoiosya- 

sulfur which 13 excreted outside the colls. Do net form spores 
The type species ia Ghtorobium Imicola iVadson. 


1. Chloroblum limlcola Nadson, 
(Nadson, Bull. Jard. Imp^r. Botan,, St. 
P^tersb., IS, 1012, Ci (Russian), 83 
(German); Chloroncsloc abbrctialutti Vos- 
eber, SttssR’asserflora Xlcutscldands, 
t)sterrejchs und der Schwei?, Jena, 
JS, 1925, 456; Tetrachlono inconstans 
Paseber, tbid,, 456; Sor&ch}orii aggre- 
po(o? Paschcf, til'd., 455; ia p&rt Ptlo- 
gioca cklcrina r/auferborfl, Vcrhandl. 
naturhtstor.*medi 2 in. Vereins, Hcidcl' 
berg, N.F. IS, 1915, 430.) From Latin, 
inMd-dweUer. 

Cells; Various shapes and sires, marfc* 
ediy dependent upon environmental 
conditions. In young and healthy state 
predominantly spherical to ovoid, about 

0 5 to 1 micron in diameter, frequently 
united in chains resembling streptococci- 
Oftea cells become elongated and appear 
as rods, generally about 0.7 micron by 

1 to 2.5 microns; also these may remain 
united io chains. Regularly produce 
mucus, causing the formation of cell- 
conglomerates of different, size and shape, 
but not, as a rule, of characteristic 
appearance. 


Color yellom’sh-green. .N'cn-motile 
Abnormal cell forms (involution 
forms) rather common. These may be 
larger spherical cells, up to 5 to 6 microns 
in diameter, the larger ones generally 
vacuolated, or long rods, occasionally 
eJub-sbaped but more often coiled la 
rare cases the latter may be loosely 
wound. More frequently they are 
tightly-coiled screws, with cells of about 
0 5 micron in diameter by as much as IS 
microns in length. The spherica! in- 
volution forms are normally encountered 
in acid, the colled ones in alUhne ea* 
lironments. 

Strictly anaerobic and apparently 
dependent upon, hydrogen sulfide snd 
light. Development in organic media 
has not been obtained. 

Habitat ; Jfud and stagnant water con- 
taining rather high conceatratiotts of 
Rydiogew eulfide and exposed to light, 
more rarely in sulfur springs 
iHustrations; A’’adson, for. ctl , Pi- Hh 
fig. 3-12, van Niel, Arch. f. Milcrobiol., 
5,1931,66, fig. 8. 


Genus II. Petodlctyon Lauterhorn. 
(LauteAcm, AlteB. bol«n. Ztehr., «, 1913. OS; VertanM. 
VereiM, Ifridelberg, N.F. IS, 1915, 431; &WI» iK. M., 
botaw.23it3vhr.,19 1915,9 Tmup«^^^^^^ 



FAMILY CMLOROBACTEBIACEAE 


871 


the common green plant chlorophylls and from bacteriochloropbyll. Capable of 
photosynthesis in the presence of hydrogen sulfide, but do not store sulfur globules 
inside the cells. 

The type species is Pelodietyon clathraiiforme (Szafer) Lauterborn. 


Key to the species of genus Pelodietyon. 


1 Cells united in colonics in a net-Iike fashion. 

1. Pelodietyon claihratiforme. 

11. Cells arranged in tightly packed colonies mthout nct-Iikc structure. 

a Colonies composed of irregularly arranged cell-masses, extending in three 
dimensions. 


2 Pelodietyon aggregalum 

aa Colonics consisting of paratlel strands and extending in ttro dimensions. 

3 Pelodietyon parallelum 


1 Pelodietyon clatbratiforme (Szafer) 
Lauterborn (Aphanotkece elathrali- 
forme Szafer, Bull Acad Sci , Cracovie, 
S4r B.Ji 1910, 1C2, Lauterborn, Allgcm 
botan Jitschr , 19, 1913, 93, Lauterborn, 
Vcrhandl maturhist -medizin Vereins, 
Heidelberg, N.F. IS, 1915, 430, Pelodic- 
lyon clalhraUforme Geiticr, Die SQss- 
ivasserilora Dcutschlands, Ostcrrcichs 
und der Schweiz, Jena, IS, 1925, 45S; 
Pelodietyon laulerbornit Gciller, tbtd , 
458 ) From Greek clathros, trellis and 
formts, shape. 

Cells Generally rod-shaped, ranging 
from slightly elongated ovoids to dis- 
tinct rods, often vacuolated, about 0.5 
to 1 5 micron by 2 to 4 microns, produc- 
ing rather wide slime capsules, and 
characteristically united into three- 
dimensional colonics which present a 
net like appearance, with mazes of 
about 10 to 50 microns 
Color ycliowish-grccn. Xon-motile 
.\bnormal cell forms (involution 
forms) not uncommon, consisting of 
clongalod and curved, forked, or club- 
ehajK-d and swollen rods, occasionally 
suggosiing rudimentary branching at the 
extremities Such cells may be found 
M elements m chains for the greater 
pari composed of norm.nl individuals. 

Habitat. Mud and stagnant water con- 
taining rather high concentrations of 
hydrogen sulfide and exposed to light; 
sulfur spnngs 

Illustrations. Szafer, loe. eil , PL VI, 


fig 5; Perfiliev, Jour. Microbiol., (Rus- 
sian), /. 1914, Pi. 11. fig 1. 5-12; Lauter- 
born, loc cit , 1915, PI, HI, fig. 33. 

2 Pelodietyon aggregatum Perfiliev. 
(Aphanotkece luUcla Schmidle, Beihefto 
Botan Cent , 10, 1901, 179; Schmidlea 
tuleola Lauterborn, Allgcm. botan. 
2tschr , 19, 1913, 97, Lauterborn, Ver- 
handl oaturhistor -medizin. Vereins, 
Heidelberg, N F., IS, 1915, 429, Peto- 
gloea baeiUifcra Lauterborn, i5id., 430; 
Pcrfilicv, Jour. Microbiol (Russian), 7, 
1914, 197 ) From Latin aggregatus, 
leading together, grouping 

Cells Usually rod-shaped, about 1 to 
1 5 microns by 2 to 4 microns, often 
vacuolated, producing mucus capsules, 
awl united into irregularly shaped, 
three-dimensional colonics in which the 
cells are more or less tightly packed, 
without orderly arrangement. Colomcs 
may attain a size of up to 1 mm; Irc~ 
qucntly they arc not fully compact, but 
contain less dense areas, or appear per- 
forated, thus forming transition stagc.s 
to Pelodietyon claihratiforme 

Color yellow ish-grccn. Xon-motilc. 

Abnormal coll forms (involution 
forms) usually in the shape of elongated 
and curs’cd, forked or club-shaped and 
swollen rods, occasionally suggesting 
branching at extremities. 

Habitat Mud and stagnant water, con- 
taining rather high concentrations of 
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hydrogen sulfide, and exposed to light; 
sulfur springs. 

Illustrations: Perfiliev, toe. cit , PI. 11, 
fig. 2; Lauterborn, he. eft., PI. Ill, fig. 
29-31. 

3. Pclodlctfon parallelum Perfiliev. 
{Aptianothece parallela Szafer, Bull. 
Acad. Sci., Cracovie, S^r. B, 3, 1910, 163; 
Perfiliev, Jour. Microbiol. (Russian), 1, 
1914, 198; Pediochloria poraWefo Geltlcr, 
Die Sfisswasserflora Deutschlands, Os- 
terreichs und der Schweis, Jena, IS, 1925, 
457.) From Latin parallelu$, beside 
one another. 

Cells: Rather small, spherical toovoid, 
or eveh rod-shaped ; about 0.5 to I micron 


by 1 to 3 imcrons, occurring in chainj, 
and forming flat, plate-Iike, two-dimea. 
sional aggregates in which the chains are 
arranged as parallel strands. 

Color ycl(o\vish-green. Non-motile. 

Abnormal cell forms not specifically 
mentioned, but likely to occur, and to 
resemble those of other species. 

This species may well be a special 
growth-form of CWorohfujji h'nticola. 

Habitat: Mud and stagnant water con- 
taining rather high concentrations of 
hydrogen sulfide and exposed to light; 
sulfur springs. 

Illustrations; Szafer, he. eil., Ph VI, 
fig. 7; Perfiliev, he. eil., PI. II, fig- 2 


Genui III. Clathrochloris Geiller. 

(Dio sasswatserflora Deutschlands, Oslerrcichs und der Scbweii, Jena, rt, IW, 
467.) From Greek dalhns, trellis and chlcrcs, green. 

Green sulfur bacteria of small sire, ecnerallj- aphencal, and arranged m chm 
which are united Into loose, Irellis-ahaped aggregates, sornewbst “f"" 
Pdudictym cMhraUfarme and Pelcdiclyot, mresatum. Celia usually oontsln 
globules. Color yellowish-greeu No";™"'''."-, 

The typo apeoiea ia Clalhmhicm tulphunca (Srater) Geiller. 


1. Clathrochloris sulphurica (Szafer) 
Oeitler. {Aphanothece sulphurtca Sza- 
fer, Bull. Acad Sci , Cracovve, S«r. B, 3, 
1910, 162; Geitlcr, Die Stisswasserflora 
Deutschlands. Osterreichs und der 
Schweiz, Jena, IS, 1925, 457 ) From 
Latin, containing sulfur. 

Cells' Spherical, about 0 6 to 0.» mi- 
cron in diameter, usually containing 
sulfur globules. Color yellowish-green, 
■^on-mottle. 

The reported occurrence of sulfur 
globules in the cells of this very small 
species is surprising, it is the only one 


among the green sulfur bacteria m tvbich 
those inclusions have been encountcrca 
The published descriptions arc even more 
fragmentary than those of other tnca- 
bers of the group 
Source; Reported only from 
springs in Lubi^n near > 

Poland. ^ 4 .., -nil. 

Ilobitol : Mud uuJ Btagnint irate' 
tummg rather '‘■gh o™eeu>'»^“ 
hydrogen eulfiJe »nd exposed to I'*""' 
sulfur springs. «. yi. 

Illustration; Szafer, he cit., 
fig. G. 


Genus /r. CM”'”'’"'"'™ N F ! 1 . 

„,i„rlii5l -mcdisin. Vcreioa, ..J " ,5,0.32; 


„fprotosoa,euchns«moeb»auuuage...u- = ■ 

"'¥h“ypo''op"eSe^t'c«oroluri.r.-«n. I'*'-"'''’”" 


1S90, 
5 chwcir, 
II rod- 
on cells 
f curved, 
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1 Chlorobacterium symblotlcum Lau- 
terborn. (Lauterborn, Verhandl. na* 
turhist.-iTscdizin Vereins, Heidelberg, 
N F , IS, 1915, 429; Chroosltpcs hneartt 
Paseher, Die SQjswasserflora Deutsch- 
lands, Oiterreichs und der Schweia, 
Jena, IS, 1925, 116.) From Greek, living 
symbioticalJy 

Cells Rod-shaped, about 0 5 by 2 to 5 
microns, often slightly curved Noo- 
motile 

Occur as a peripheral covering of cer- 
tain protozoa ivith nhich tlicy may form 
ft symbiotic unit. 


It is not certain that this is a green 
sulfur bacterium; the description of 
localities where it was found fail to 
mention the presence of hydrogen sul- 
fide in the environment which should be 
a prerequisite for a member of this 
group 

Source Reported from a number of 
pools in Germany. 

Habitat Stagnant water 

Illustrations' Lauterborn, loc at., 
PI 111, fig 34-30; Paseher, loc. ezl., 
fig 149 


Genua V. Chlorochromallum Lauterborn 

(Lauterborn, Allgem. botan Ztschr , 19, 190(>, IfKJ; Chlorontum Ruder, Ber. d. 
dcut. hot Ges., SI, 1914, Gcneraivcrsaninilungsheft, 80 ) From Greek chloros, green 
and chroma, color. 

Creon sulfur bacteria, ovoid to rod -shaped with rounded ends, occurring as barrel* 
shaped aggregates, consisting of a rather large colorless bacterium with a polar ilagel* 
lum as the center, surrounded by the green bacteria, arranged in 4 to 0 rows, ordi- 
oarily from 2 to 4 cells high The entire conglomerate behaves like a unit, Is motile, 
and multiplies by the more or less eimuUancous fission of its components. 

The green constituents contain a chlorophyllous pigment which is not identical 
with the common green plant chlorophylls or with bactcnochloTophyll. Capable 
of photosynthesis in the presence of hydrogen sulfide, but do not store sulfur globules 
in the cells 

The type species is Chlorochromattum aggregatum Lauterborn. 


1 Chlorochromatlum aggregatum Lsu- 
terborn (Lautrriiorn, Allgem botan 
Zlschr , 19, 1906, 190, Chloroniutn tntra- 
biU Ruder, Her deut botan Ges , 31, 
1911, Gciier.ilvcrsamnilungsheft, 80 ) 
From Latin aggregolu^, grouped 
Cells of the green component 0 5 to 
1 0 by 1 0 to 2 5 microns, mostly from S 
to 16 individuals aurrounciing theecnlr.'il 
bacterium Sue of the total barrel- 
Bha|>cd unit xariabic, gcncr.slly 2 5 to 5 
by 7 to 12 microns Oceasioimlly a group 
of ihc complex colonics in.ay rcm.tin at 
fached in a chain 
\nacrobic 

Habitat Mud and stagnant iintcr con 


taming rather high concentrations of 
hydrogen sulfide and exposed to light. 

There is at present no good reason for 
distinguishing 2 variotioa (forma igpica 
.and forma mmor) or even species, on the 
basis of size differences of the colony, 
as Ceitler proposed (Dio SQssnasser- 
flora Dcutschlands, Ostcrrcichs und der 
Schweiz, Jena, IS, 1925, 400) The re- 
portcil ami personally observed sires of 
such units show that the extreme limits 
are linked by a complete senes of transi- 
tions 

Illustratums Ruder, loc. ctl., Pi. 
XXIV, fig 1-5, Perfihev, Jour. Micro- 
biol (Ru'*sian), /, 1911, 213, fig 1-5 


Genus V’l. CyUndfOgloea Perjiltev 

(Jour. Microbiol (Russian), /, 1914, 223 ) From Latin et/ltndrus, cylinder and 
Greek gloios, a glutioous substance. 
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Green sulfur bacteria, eonsistinE of small oeoM to rod-sbaped cells, gromsc in 
association mth a filamentous, colorless, eenlra! bacterium, thus forming toloriei 
of a cylindrical shape. f«on-molilc. The green component contains a chloronlivl. 
lous pi^enl different from the common chlorophylls of green plants ami from tet. 
teriochlorophyll. Capable of photosynthesis in the presence of liydrorcn suMJe 
Without depositing sulfur globules iu the cells. 

The type species is Cyh'ndroffloca bacterijera Perfiliev. 


1. Cylindrogloea bacterlfera Perfiliev. 
(Jour. Microbiol. (Russian),i,I914,223>) 
From Latin 6acter» rQ<t and /rro, to 
bear. 

Individual green components ovoid to 
rod-shapcdi about 0.5 to 1 by 2 to 4 mi- 
crons, very similar to those ot the com- 
plex CAioro6oclen'u»i and 

Cklorochrotnatium aqqregaium nith which 
they may n'el! be identical. The central 
lilametitQU.? bacterium is embedded in a 
slimo capsuio of couaidccable dimensions. 
Tliia, in turn, is surrounded by a layer 
of green bseteria, usually one cell thick. 
The green organisms may form a very 
dense outer covering, or they may be 
more sparsely distributed over the mu- 
cus capsule The entire unit is again 
surrounded by a sizeable slime lone. 
.Xggregates measure about 7 to 8 microns 
in width, and up to SO microns in length; 
they arc non-motiJe. Both compoocnifi 
appear to be non^spore-foiming. 

Habitat; Mud and stagnant water con- 
taining rather high concentrations of 
hydrogen sulfide and exposed to light. 


JJJustrafion,' Perfiliev, lire. ciL, 213, 
fig Ml. 

Perfiliev rightly emphasizes, as Buder 
had done for Chloroniwn tnirahiU, the 
provisional nature of thus using a gen- 
cric designation for an apparently stable 
complex composed of two different or* 
gnnisms. It remains possible that the 
last three genera of symbiotic ratitiM 
represent fortuitous eombinations’shoso 
occurrence is conditioned by environ* 
mental faclors If so, the generic ter- 
minology would be devoid of any taxo- 
nomic significance, and the green 
bacteria should be relegated to roore 
appropriate genera. Indications auggW' 
tivc of till’s state of affairs can be found 
tn the literature; for example in l/ter- 
mbbVs observation (Archiv f.IIydrobic^ , 
Suppl. S, 1925, 279) that the compf« 

Chlorcchromatvim ag^reffaUm may, es^* 
cially in the presence of oxygen, dis* 
integrate, whereupon the green con* 
stituenta appear as small PeMicip’^ 
aggregatvni (Schtnidha f-tfeofe) colonies. 
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ORDER II. ACTINOMYCETALES BUCHANAN. 

(Jour. Bact., S, 1917, 162 ) 

Organisms forming elongated cells which have a definite tendency to branch. These 
hyphae do not exceed 1 5 microns and arc mostly about 1 micron or less in diameter. 
In the Mycobactenaaae the mycelium is rudimentary or absent ; no spores are formed ; 
the cells are acid-fast. The Actinomyeetaeeae and Strcptomycclaceae usually produce 
a characteristic branching mycelium and multiply by means of special spores, oidio- 
spores or conidia Special spores are formed by fragmentation of the plasra.a within 
straight or spiral-shaped spore-bearing hyphae; the oidiospores are formed by seg- 
mentation, or by transverse division of hyphae, similar to the formation of oidia 
among the true fungi , the conidia are produced aingly, at the end of simple or branch- 
ing conidiophorcs They grow readily on artificial media and form well-developed 
colonies The surface of the colony, especially in the Acttnomycclaceae and Slreplo- 
vtycdaccae, may become covered with an aerial mycelium. Some form colorless or 
white colonics, whereas others form a variety of pigments Some species are par- 
tially acid-fast In relation to temperature, most arc mesopbilic, while some arc 
thermophilic Certain forms arc capable of growing at low oxygen tension. The 
Order as a whole is composed of saprophytic species, but also includes speoics that 
arc parasitic and sometimes pathogenic on both animals and plants 

Key to the famtUee of order Acllnomycetales. 

I Mycelium rudimentary or absent, no spores formed. Acid-fast. 

Family I Myeohatteriauae, p 87$. 

II Truo mycelium produced 

A. Vegetative mycelium divides by segmentation into bacillary or coccoid 
elements. Some species partblly acid-fast 

Family II. Aetinomyctlaceae, p 892. 

B Vegetative mycelium normally remains undivided. 

Family III. Streptomycetaceae, p- 929. 

Among the recent systems of classification of this order it is sufTicient to mention 
the following Baldacci (Mycopath , 2, 1939, 84) divided the order Actinomycetalea 
into two families (a) MyeobacKriactae Chester with two subfamilies, Ltplolriehi- 
oideae Baldacci and Proaettnomyendeae BaliLacci, each with five genera, and (b) 
Actinomyeetaeeae Buchanan, with two genera, Mteremonoapora and Aetinomyees . 
Krassilnikov (Ray fungi and related organbros, Ird Akad. Nauk, Moskow, 103S) 
divided the order into (a) Aetinomyeetaeeae, with four genera, Aettnomyeea, Proae- 
tinomyces, Mycobacterium and Mycocoeeus, and (b) Mtcromonoaporaeeae, with one 
genus, Mteromonospora. Waksman (Jour. Bact., S9, 1940, $49) divided the order info 
four families: Mycobacteriaeeae, Proaetmomyectaceaet Actinomyeetaeeae and 3/icro- 
monosporaceac. 

FAMILY I. MVCOBACTERIACEAE CHESTER • 

(Chester, Man. Dctcrm Bact., 1901, 319; ProaeUnomycttaceat Lehmann and Haag, 
in Lchm-mn and Neumann, Bakt. Diag., 7 Aufl., 2, 1927, C74 ) 


• Completely rerised by Prof G B Reed, Queens University, Kingston, Ontario, 
Canada, December, 193S, minor revisions, December, 1911, with a complete revision 
of Mycobacterium leprae and M. lepraemunum by Dr John 11. Hanks, I/ionard Wood 
Memorial, .\mcncan Leprosy Foundation, New York, N. Y. 
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Glwrol broth: Afior S woks, thick, comtac.bIa oitfi (tat in other eoeeie, 
winto or crcam-colored, wrinkled pellicle Im been described by several aollioB i’ 
Mtonding up the sides of the flask, no Pctrolf et al. (Jour. Evp. Med SO m 
turbidity; pramdar or scaly deposit. 5,5), Birktai (Ann! tet Ct' 

Dorset s egg slants: After 4 n-eeks, 1933, 42S), Ivahn et aj. (Jour. Bact 
rather sparse discrete or eonHuent, 1933, 157). Uhlenhuth and Sioffert (Zdt 
slightly raised, gmyish-yelJoTr gron-lh Immun , S9, 1S30, 187), Jlccd and Ki'ce 
n-ith finely granular surface. (Canad. Jour. Res., 5, lOJi, Hi). Smith- 

Glycerol egg slants; After 4 necU, burn (Jour. Exp. Med.. 55 1936 95) and 
luxuriant, raised,^ conlluent, gray to Shaffer (Jour. Rath, and Bact.. 40, 1935, 
yelloiv growth, nith granular surface, . 

generally with nodufar heaped-up arca.s. 

Coagulated bee/ scrum ; After 4 weeks, 
thin, effuse, confluent, gray to yellow 
groH th, m'th a very fine granufar surface. 

Glycerol beef serum: After 4 weeks, 
luxuriant, thick, raised, confluent, yellow 
to Qrange'j'cWow grow'tft, with coarsely 
grftnuhr surface, generally with irregu- 
larly heaped-up areaa. 

Litmus milk Growth, but no cliangc in 
the milk 

Glycerol potato; After 4 weeks, luxu- 
riant, raised, confluent, crcam-colorcd 

■ . -ab- 

*ose 


J07). Several of these authors have 
found associated variation in cell struc- 
ture and in virulence though Uoquet 
(Compt. rend. Soc. Biol. Paris, 103, 1930, 
290), Birkhaug (Ann. Inst. Past., p, 
1932, C30), and others, have failed to had 
differences in virulence. Reed and Rice 
(Jour. Immunol., SS, 1932, 3S3) found the 
5 fonn to contain an anllgcnJC substance 
lacking in the R form. 

Antigenic structure ; By agglutination, 
absorption of agglutinins and comple- 
ment ffxstion a distinction may be made 
between the mammalian varierica and 
Mycohaclenum ci'itun, but it has been im- 
possible to distinguish, by these means, 
between tho two manmialiait vsrietw 
(Tullock et al., Tubercle, $, Oct.-Dee, 
1924, IS, 57 and 105; Wilson, Jour. Path, 
and Bact. ,.?<?. 1925, 69; OtifBth, TuberriCr 
6, May, 1925, 417; Rice and Reed, Jour. 
Immunol., S}, 1932, 3S5; ICauffmaP, 
Ztschr. f. Hyg., 114, 1932, J21). Tu- 
berculins prepared from the human ana 
the bovine varieties are ordinarily 

• • k.if T,cn-i3 

1931, 
r an- 


and lactose not utilized (MernU, Jour. 

Dact., 20, 1930, 235, based on the exam- 
ination of one strain). 

Optimum temperature 37*C 

Optimum pH 7.4 to 8 0 (Ishimori, 

Ztsciir f. Hyg , 10?, 1924 , 329); pH QO 
to G5 (Dcmby and Nasluud, Btochem. 

Zeit , 13S, 1922, 392). 

Pathogenicity. Produces tuberculosis 
in man, monkey, dog and parrot. Ex- 
perimentally, it is highly pathogenic for 
guinea pigs but not for rabbits, cots, 
goats, oxen or domestic fowls. 

Intermediate mammalian types* 

GdOith (lancet, 1, 1915-17, 721; Jour. 

Path and Bact., Si, 1924, 54) has found . . . , 

aberrant types particularly in akin lesions OTiised lutareuta .n £u,nea W w 
o! both man and ov, tvhioh are in certain not in mbbits. 
characteristics intermediate between the tew ie”* produces gc 

human and the bovine varieties* He 
finds no evidence, however, that the one 
variety may change into the olbeT. 

Variation- Variation in colony struc- 
ture of the two mammalian varieties. 


aphylactic reactions. 

DvsUacU-Vf! character. Tubercle m- 
cjUi patliogcnic for guinea pigs and mb* 
bits, not for fowls. Mtjcobacleriuni 
tuherculoais var. heminis produces gcn* 
- - - • - - b«v 


disease in both guinea pigs and rabbits. 
Growth of the human variety is enhanceo 
bv the addition of glyccro) to most 
The growth of the bovine 
not enhanced by the addition 


media, 
variety is 
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of glycerol. Tlie human variety gen- 
erally develops yellow to red pigment 
on serum media, « hile the bovine variety 
never produces pigment Antigenically 
the two varieties are not distinguishable. 

Source From tuberculous lesions in 
man 

Habitat The cause of tuberculosis 
m man. Transmissible to rabbits and 
guinea pigs. 

lb. Mi/cobaclerium (ubereitlosia var 
tons Lehmann and Neumann. (Bovine 
tubercle bacilli, Th Smitli, Trans. 
Assoc. Am Phys , //, 1S06, 75; fS, 1803, 
417, Jour Exp Med , S, IS&S, 451, 
Mycohaeterium lubcrcutosis typus bo- 
ttnfis Lehmann and Neumann, Bakt 
Diag , 4 Aufl , ?, 1007, 550 ) Froml^tin 
boi'ts, of the ox 

Common name Bovine tubercle ba» 
cillus 

Description from Th Smith (loe ctl ) 
and Topley and Wilson (Princlp of 
Ikict and Immun , 3nd cd , 1036, 315) 
Rods nhich are shorter and plumper 
than the human type Range m size 
from 1 0 to 1.5 microns Very short 
forms arc frequently intermixed with 
somcvibat larger forms Stain regularly 
or irregularly. Acid-fast and aeid-alco* 
hoi-fast- Gram-positive Less easily 
cultivated than the human variety 
Nutrient agar - No growth 
Glycerol agar colonics Small, irreguhr, 
with granular surface, no pigment. 

Glycerol agar slant: After 4 weeks, 
thin, granular or cfluso, confluent growth. 
Nutrient broth: No growth 
Glycerol broth. After S weeks, thin 
grayish-white film, slightly nodular, no 
turbidity. Slight grawulat deport 
Dorset's egg slants: After 4 weeks, 
similar to var. hominta but gcaeniUy 
poorer growth and no pigmentation 
Glycerol egg slants- After 4 weeks, 
similar to Dorset’s egg slants. 

Co.agu1.ale<l beef scrum. After 4 weeks, 
thin, effuse, confluent, while to gray 
growth with very fine granular surface. 


Generally Jess lu-xuriant th.an in the 
human variety 

Glycerol beef serum- After 4 weeks, 
similar to plain beef scrum. 

Glycerol potato: After 4 weeks, thin, 
effuse, grayish growth 

Litmusmilk Growth, but no change in 
the milk. 

Optimum temperature 37®C. 

Optimum pH 5 8 to C 9 (Ishimori, 
Ztschr /. Ilyg , 102, 1924, 329) ; 6 0 to 6 5 
(Dernby and Naslund, Biocliera. Zeit., 
IS2. 1922, 392). 

Pathogenicity: Produces tuberculosis 
in ox, man, monkey, goat, sheep, ptg, 
cat, parrot, cockatoo and possibly some 
birds of prey. Experimentally, it is 
highly pathogenic for rabbit and guinea 
pig, slightly pathogenic for dog, horse, 
rat and mouse, not pathogenic for fowls. 

Variation See Mycobaciertum tu6ereu- 
lotit \’ar. homirtts. 

Antigenic structure. Sec .V|/co!»aef«- 
rium tuberculosis var. hominis 

Distinctive cliamcters See J/yco5ac> 
tentm tuberculosis var hominis 

Source From tubercles m cattle 

Habitat Tbc cause of tuberculosis in 
cattle Transmissible to man and do. 
mcstic anim.iis More highly pathogenic 
for animals than the human type. 

2 Mycobacterium avium Chester, 
(Tubcrculose des oiscaux, Strauss and 
Gainal6ia, Arch. MCd exp et Anat. 
path , IS9I; Bacillus dcr Huhnertu- 
berculose, hfaffucci, Ztschr f Hygiene, 
//, 1892, 419; Bacillus lubcrcvtoiis gal- 
Unarum Sternberg, Man of Pact , 1893, 
392, ifffcobaclertum luhrculosis avium 
Ixhmaon and Ncumaiui, Bakt Diag , 1 
Aufl , /, 1896, 370, Bacillus tuberculosis 
ociuHi Kruse, in Fltlgge, Dio Mikro- 
orgamsmen, 3 Aufl , S, 1S9G, 506; ili/co- 
baclenum actum Chester, Manual 
Dctcim Had , 1901, 357, .l/ycol'aeteriton 
/ifbercufosis typus galltnaeeus Ixihmann 
and Neumann, Bakt Diag , 4 Aufl., S, 
1907, 55.1 ) From Latin oris, bird. 

Common name: Avbn tubercle ba- 
cillus. 
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Description from Strauss and Gamalfis 
(foe. ci(.) and Topfey and Wilson 
(Princip. of Pact, and Xmmun., 2nd cd,. 
1036, 315). 

Rods rcsembUng those of tho bovine 
type of tubercle orgaoisro. 

Nutrient agar; After 4 tveefes, alight 
growth, effuse, translucent with fine 
granular surface. 

Gfyeeroi agar colonies: After 3 to 4 
weeks, raised, regular, hemisphericaj, 
creamy or while colonics. 

Nutrient broth: After 4 weeks, very 
slight viscous to granular bottom growth, 
no pellicle, no turbidity. 

Glycerol broth: After 4 weeks, diffuse, 
turbid groTvth with a viscous to granular 
deposit. 

Dorset's egg slants : After 4 weeks, con- 
fluent, slightly raised growth, with 
smooth regular surface. 

Glycerol egg slants; After 4 rvecks, 
luxuriant, raised, confluent, creamy to 
yellow growth with perfectly smooth 
surface. 

Coagulated beef serum : After 4 weeks, 
thin, effuse, grayish-yeUaw growth with 
smooth surface. 

Glycerol beef scrum; After 4 weeks, 
luxuriant, raised, confluent, yellow to 
orange-yellow or occasionally pale pink 
growth, with a smooth gUgtening surface. 

Glycerol potato: After 4 weeks, Ju.xu- 
riant, raised, confluent, with smooth to 
nodular surface. 

Litmus milk ; Growth, but no change in 
the milk. 

' Carbohydrates ; Fructose, arabinoscand 


disseminated disease. E.Tperjmenta»^ 
in the rabbit, guinea pig, rat and njocse 
it may proliferate without prodacing 
macroscopic tubercles— tuberculosis cf 
the Yersin type. Man, ox, goat, cat, 
horse, dog and monkey are not in/ecfeii. 
Variation: Winn and Pelroff (Jour. 
Exp. Med., 51, 1933, 239), Kaba 
Sclmartzkopf (Jour. Bact., S5, 1533, 
157), Birkhaug (Ann, Inst. Pasteur, W, 
1035, 19), Reed and Rice (Canad. Jour. 
Res., 5, 1931, 111) and others, have shorm 
variation to follow the course described 
for many species. Winn and Petroff 
have separated four colonial types; 
smooth, fiat smooth, rough, deep yellow 
smooth. These also differ in chemical 
and physical properties. The smooth 
form e.xhibitcd the greatest degree of 
virulence, the flat smooth a lower vini- 
lenco, nhilo the chromogenic smooth and 
the rough were relatively benign. Some 
authors have failed to demonstrate this 
difference in virulence. The above de- 
scription applies primarily to the smooth 
form. 

Antigenic structure ; By agglutlMitioa, 
absorption of agglutinins and comple- 
ment fixation i^IycohaeUrixm ariutn may 
be distinguished from other membere of 
the genus (Tullock et al , Tubercle, S, 
1924, IS. 57 and 105; Wilson, Jour. Path, 
and Bact., #8, 1925, C9; Mudd, Proc. Soc. 
Exp. Biol, and Med , S5. 1923, 569, and 
others). Furth (Jour. Immunol, 

1926, 273) and Shaffer (Jour. Path and 
Bact., 40, 1035, 107) on this basis divided 
fUj/cobacleriurfi aviMtn into 1 or 2 su • 


sucrose are utilized, glucose is slightly 
utilized, galactose and lactose arc not 
utilized (Merrill, Jour. Bact., *0, 1930, 
235, based on the examination of one 
strain). 

Optimum temperature 40®C; range 30* 
to 44*0 (Bynoe, Thcals, McGill Uni- 
vcrsilj’, Montreal, 1931). 

Optimum pH 6.8 to 7.3 (Bynoo, toe. 
cic.h , , . 

Pathogenicity: Produces tuwrculosis 
itt domestic fowls and other birds. In 
pigs it produces localized and sometimes 


groups. . 

Distinctive characters; Tbbercie t** 
cUU pathogenic for fowls, not for 
pigs or rabbits. Culturally distinguished 
from the mammalian types by the y- 
sence of pedicle formation in fluid me** 
and tha tebit or grandh on kmI £»« 
media. Antigenically distinguished /mm 


other species. , , , 

Source : From tubercles m fowls, eiuciy 
distributed as the causal agent of « 
bcrcubsis in birds and less frequently 
pigs. 
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Habitat • The cause of tuberculosis in 
chickens. Transmissible to pigeon, other 
birds, mouse, rabbit and pig 

3 Mycobacterium paratuberculosis 
Bergoy et al- (Darmtuberculose bacillen, 
Johne and Frolhingham, Dcutach Ztschr. 
Tiermed., 5/, 1895, 438; Pseudotuberku- 
lose bacillen, Bang, Berl. ticrsrzll. 
■NVchnschr , 1900, 759, Bacillus of Johne's 
Disease, M’Fadycan, Jour Comp Path , 
20, 1907 , 48, Tnort, Proc Boy Soc , B, 
8S, 1910, 156; Dergey rt al , Manual, 
1st ed , 1923, 374 ) From M L para* 
tuberculosis, of the disease paratubercu- 
losis. 

Common name. Johne’s bacillus 
The organism from a similar disease m 
sheep IS probably identical though more 
diiflcult to cultivate fDunKin and Bal- 
four-Jones, Jour Comp Path , 4^, 1935, 
236) 

Description from M'Fadycan (loc cil ) 
anti Twortand Ingram (A hfonographon 
Johne’s Disease, Xx^ndon, 1913) 

Plump rods, 1 0 to2 0 microns in length, 
staining uniformly, but occasionally the 
longer forms show alternately stametl 
and unstained segments Kon-motile 
Acid-f.iat 

The organism is difficult to cultivate 
and, in primary cultures, has only been 
grown in media containing dead tubercle 
bacilli or other dead ncid-fast b.nclcn.a 
(Iloquct, Ann Inst Pasteur, S7, J928, 
495) In n few instances cultures have 
liccn acclimatized ton synthetic medium 
free from nthlcd dc.ad bacteria (Diinkin, 
Jour Comp Path and Therap , 1!M3, 

159; Watson, Oiruid Pub Health Jour . 
!6, 193r>, 2GS) 

Colonics on gBcenil ognr loiUainlng 
hcal-killod ycohaclcnuin phlet: After 

4 to 0 necks, just distinguishable, dull- 
nliitc, raised, circular colonics. 

Colonies on Dorset 'b gljcrrol egg con- 
taining heat-killed Mucolactcriutn phlet. 
After 4 to C wce),s, minute, dull-nliitc, 
raised, eircubr, with a thin, slightly 
irregukar nvirgin Older colonies l>ecoinc 


more raised, radially striated or irregu- 
larly folded and dull yellowish-white 

Dorset’s glycerol egg containing sheep’s 
brain and heat-killed Mycobacterium 
phlei Growth slightly more luxuriant. 

Glycerol broth containing heat-killed 
^ft/eob<IcUrtum phlei' Thin surface pel- 
licle which later becomes thickened and 
folded. 

Dorset’s synthetic fluid containing 
heat-killed Mycohaetenum phlei: As on 
glycerol broth with Mycobaelerium phlei. 

Pathogenicity Produces Johne’s dis- 
ease, chrome diarrhea, in cattle and 
sheep Experimentally it produces a 
similar disease in bovine animals, sheep 
and i^ts. Guinea pigs, rabbits, rats 
and mice are not infected Very large 
doses 10 laboratory animals produce 
slight nodular lesions comparable with 
those produced by .Vycobaetertum phlei. 

Antigenic structuTc Johnin, prepared 
as tubcrculiQ, givea positive reactions in 
cattle with Johne’s disease According 
to M'Fadycan et al (Jour Comp Path, 
and Therop , 20, 1916, C2) tuberculous 
animals may also give a reaction Plumb 
(Den Kong Vet lAndbohpJskoIe 
Arssk , 1935, 63) has shown that a reac- 
tion may be produced in animals sensi- 
tized to avian tuberculin and that avian 
tuberculin causes a reaction in some ani- 
mals infected witli Johno’s bacillus 

Distinctive cliaractcrs A snuill acid- 
fast bacillus producing characteristic 
lesions in rattle and growing only in the 
presence of dead acid-fost bacilli. 

Source From the intestinal mucous 
nwmbraneof cattle suffering from chronic 
dbrriica .\pparenlly an obligato para- 
site 

Habitat The cau-<e of Johne’s disease, 
a chrome diarrhea in catiJc The bac- 
teria are found in the intestinal mucosa. 
Not pathogonip for guinea pigs or rabbits 

4 Mycobacterium leprae (Armaucr- 
llsnsen) Ix-lmuinn and Xciiniann. (Ha- 
etllua leprae Annaiicr-llanson, Xorak 
Mag I.segcvidcn“k., 0, 1874, 1; Arch, 
f. path Annt. u. Physiol , 79, JS79, 



S82 


ilANUAL O? DETEBiUNATlVC DACTERIOLOGY 


32; Nord. Med. Ark., 1£, 1880, 1, Quart. 
Jour. Micro. Sc}., SO, ISSO, D2; CcccoAriz 
leprae Lutz, Dermatol. Stud. 1, 1SS6, 
quoted from DeToni and Trevisan, io 
Saccardo, Sylloge Fungorum, 8, 18SS>, 
944; Lehmann and Neumann, Bakt. 
Diag , 1 Aufl., S, 1800, 372; Djscowycfa 
leprae Nevcu-Lcmairc, Prdcia Parasil 
Hum,, 5th ed, 1021, 27; SclerolAtix 
leprae Vuillcmin, Encyclopedic Myco- 
logique,Paris,/, lQ21,l35;Mifcobaclcrium 
leprae korninu^ Lowe, Internal Jour. 
Leprosy, 5, 1937 , 312) From Greek 
lepra, leprosy 

Common name: Leprosy bacillus. 

Armaucr-Hanscn (he. cif ) was the first 
to observe the bacilli in the tissues of 
lepers The disease is now known as 
Hansen’s disease. The bacilli occur in 
enormous numbers in Icpromatous (nod* 
ular) cases of the disease and sparsely 
in the neural form The present bac- 
teriological means o/identification de- 
pend on: (a) acid-fast stairuog, and (b) 
failure of the organism to grow in bac- 
teriological media or m laboratory 
animals. Heated suspensions of the 
bacilli (obtained from nodules) produce 
a positive lepromin reaction in 78 to 07 
per cent of normal persons and of neural 
cases of leprosy, but usually produce 
no reaction in Icpromatous individuals 
(Mitsuda; See Hayashi, Ini Jour. 
Leprosy, 1, 1933, 31-38) The failure of 
Icpromatous persons to respond to in- 


type, as well as the diphtheroids afcicl} 
also have repeatedly been isolated from 
leprosy, were recoverable only from 
lesions located pro.iimally with respect 
to open ulcers in the skin. 

Description of organisms seen in 
leprosy tissue from Armauer-Ilansea 
(lac. cil.) and Topley and Wilson (Prin- 
cjp. Cact. and Immun., 2nd ed , 1936, 
316). 

Bods ; 0 3 to 0 5 by I to S microns, nnth 
parallel sides and rounded ends, slainicg 
evenly or at times beaded. WTien mi- 
merous, as from Icpromatous cases, they 
are generally arranged in clumps, 
rounded masses or in groups of bacidi 
aide by side. Strongly acid-fast. Gram- 
positive. 

Pathogenicity; The -conununicability 
of leprosy from man. to man is accepted 
(Bogers and Muir, Leprosy, 2cd ed, 
Baltimore, 1910, 2C0 pp-). ExperimcnUl 
transmission to humans or to aAimsis 
has not been successful. 

Source*. Human leprous lesions, lo 
the Icpromatous form of the disease 
bacilli are so abundant as to produce 
stu/Ted-ccll granulomas; in the tubercu- 
loid and neutral lesions they are rare- 
Habitat: Obligate parasite in 
Confined largely to the skin (especially 
to convex and exposed surfaces) and to 
peripheral nerves. The jnicroorgam’snij 
probably do not g'ow in the iateroai 
orgaua. 


jected leprosy bacilli constitutes a 
lundamcntal criterion for testing the 
validity of microorganisms such as other 
acid-fast or diphtheroid cultures nh/ch 
can at times be recovered from leprous 
tissues by inoculation of bacteriological 
media. 

Many organisms have been isolated 
from leprous tissues, some of which are 
acid-fast and have been styled J/yfO- 
bacCertum leprae The strains which 
have been adequately studied have 
proven to fall into the saprophytic 
groups (see No. 11, MycobacUnum spp ) 
Hanks (Int. Jour. Leprosy, 9, 1941, 27fr- 
298) found that acid-fast cultures of th» 


5 Mycobacterlua lepraeamrium Mar* 
choux and Sorcl. (Bacillus der IlaUcn- 
Icpra, Stefansky, Cent. f. Bakt., I A » 
Orig., S5, 1903, 4SI ; Mycohadertum Upree 
iHitrium Marchouc aud Sorel, Ann • 
Past , to, 1912, 700; Bacillus leprae 
riwn Muir and Henderson, lodras Jou - 


lied. Res , /J. 1927, 15.) 

Slycobadertum puUiformt i!! 

■Ann Dorn. , IKI. No- => 
nat. P»5l., 57, ira. f™”, '{".ri, 
iko IfsioM in « man /ram lla>> 
hougbl by the author to b« >*»' 

Common name; liat teprosy banliw 
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Hods . 3 0 to 5 0 microns in length with 
slightly rounded ends. When stained, 
often show irregular appearanca. 
Strongly acid-fast Gram positive 
Like the human leprosy baciHus, this 
organism has not been cultivated in 
vitro; but can be passed experimentally 
through rats and some strains of mice 
Distinctive features The heat-killed 
bacilli produce lepromin reactions in 
lepratomous humans The bacilli from 
lesions are not bound together in clumps, 
rounded masses and palisades as in 
human lesions For further details 
see review by Lowe (Internal Jour 
Leprosy, 5, 1937, 310 and 463) 

Source. An endemic disease of rata m 
various parts of the world, having been 
found m Odessa, Berlin, London, New 
South Wales, Han aii, San Francisco and 
elsewhere 

Habitat The natural disease occurs 
chiefly m the skin and lymph nodes, 
causing induration, alopecia (lo«s of 
hair) and eventually ulceration 

0. Mycobacterium piselum Bcrgey et 
al (Bactfius tubereulo$is pitetum Du- 
bard, Bull. acad. dc mdd ,3 sir , 5$, 
1897, 5S0; Bataillon, Dubard and Terre, 
Compt rend Soc Biol., 4, sir. 10, 1897, 
446; Bcrgey et al., Manual, Ist cd , 1923, 
375 ) From Latin piscis, fish 
Description from Bataillon et al. {loc 
eii.) and Aronson (Jour. Inf. Dis , S9, 
1926, 319). 

Slender rods, occurring singly and in 
threads, occasionally shoning branching 
Acid-fast. Non-motile. Gram-positive 
Agar colonies: Small, circular, white, 
moist, with lobatc m-argin and fine 
granular surface. 

Agar slant : Scant, white, moist, cream- 
like. 

Glycerol agar colonies: Thin, fiat, 
smooth, glistening, yellow. 

Dorset's egg medium: Flat, smooth, 
moist, greenish 

Broth; Tliin pellicle, with flocculent 
sediment. 


latmus milk: Thickened. No coagu- 
lation. Slightly alkaline. 

Potato White, warty, butyrous colo- 
nies. 

Carbohydrates: Utilizes glucose and 
fructose but not sucrose, lactose, arabi- 
nose or galactose (Merrill, Jour Bact ,£0, 
1930, 235, based on examination of one 
strain). 

Antigenic structure : By agglutination 
and complement fixation (Mudd, Proc. 
Exp Biol. and Med., SS, 1925, 569; and 
Furth, Jour. Immunol , IB, 1926, 286) 
M t/eobacleritim pisaum has been dis- 
tinguished from Myeobacterium fried- 
tnannti, ilyeobacterium ranae and prob- 
ably Mycobacterium marinum From 
the limited number of cultures examined 
It is not evident whether this is due to 
species or strain specificity. 

Pathogenicity: Experimentally pro- 
duces tubercles in carp, frog and lizard, 
but not pathogenic for rabbit, guinea pig 
or birds (Dubard, Eev. do la Tuberc., S, 
IS98, 13). Not pathogenic for salt water 
fish except cels (Bctegb, Cent. f. Bakt., 
1 Abt, Orig, SS, 1910, 374; 64, 1910, 
211 ) 

Distinctive characters: Mycohaete- 
rtum pisctum, Mycobaelenum marinum, 
Myco^terium ranae, MycobaeUrium 
thamnophtos and Mycobacterium fried- 
mannit constitute a closely related 
group— possibly one species. They differ 
from other members of the genus in their 
pathogenicity for cold-blooded animals, 
their failure to survive G0®C for an hour, 
their failure to grow at 47®C and their 
inability to utilize sorbitol. 

Jlfycobaclenum marinum is distin- 
guished by its diffuse growth in broth, 
acid production in milk and deep yellow 
to omnge pigmentation on most media 
The other species grow in broth as a 
pellicle and render milk alkaline. Myeo- 
bttctenum piscfum, Mycobacterium ranae, 
Mycobacterium thamnopheos and Myeo- 
baelerium friedmannii may bo distin- 
gmshed from each other by their habit 
of growth on solid media. But rela- 
tively few cultures have been studied 
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and the reports in certain important 
respects are connicting, capccialty con- 
cerning pigmentation anti utilization o{ 
carboliydratca. Aronson, xMudd and 
Furth found them to difTcrantigomcaWy, 
but too few cultures wero Used todistiit' 
gnish between species and strain speci- 
ficity. 

Sourcci From tubercles in carp. 

Habitat: The cause of nodule and tii- 
mor-likc forniations in carp (Cij>rinttj 
carpio). Infccttous for carp, frogs, liz- 
ards. Not infectious for guinea pips and 
pigeons. 

7. Wycobacterlum raarlnum Aronson. 
(Jour. Inf. Dis., 39, 1920, 315.) From 
Ijilin wariniis, marine. 

Description from Aronson (foe. eit.). 

In lesions, eliort, tliick, uniformly 
staining o^nisms are seen frequently 
occurring in clumps, whiJe long, thin, 
beaded or liarrcd rods are scattered more 


Optimum temperature IS* to SQV. 
Pails to survive CO’C for 1 hour, fails to 
grow at 47*0 (Gordon, Jour. Bact., Si 
1937, Ct7). 

rathegonteity: fivperimcnta/iy infects 
salt water fish, gohifish, frogs, mice and 
pigeons, but not rabbits or guinea p/gs. 

Antigenic structure: By agglutination 
and complement /ixstion distinguished 
from Jfft/col>ac(erium ranae, ^fyeokete- 
tium ffteJmannii, and probably Jilyco- 
baelertum ptscium (hludd, Proc. Soc. 
Exp. Biol, and Med., ^3, 1925, SGDjFurtb, 
Jour. Immunol., IS, 1026, 2S6). See 
il/{/cobncterjum pitcium. 

Distinctive characters: See Mycobacte- 
Hum piseium. 

Source : From areas of focal necrosis of 
the liver of sergeant majors (Abudefduf 
tnatiriiii), croakers {Micropogon wijulo- 
tuslandeca bass {CentroprisU$ striatut). 

Habitat; Causes spontBneoui tuberea- 
losis in salt water fish. 


discrctely Jn cultures the organisms 
have the same appearance, Non-motllc, 
Acid-fast and acid-alcohol-fast. Gram- 
positive 

Agar slant (slightly acid): In fii'c to 
seven days, nioist, glistening, cici'atcd 
colonics, becoming lemon-yeilow. 

Gelatin. Not liquefied 

Agar colonies: fn 5 to 7 clays, smooth, 
moist, slimy, lemon-yelJow, later orange- 
colored. 

Glycerol agar colonics • In J I to JS 
daySvgrayishMvliito, moist, elevated with 
irregular m.argins. Old growths lemon- 
yelJow and still later orange-colored. 

Dorset’s and Petroff's egg media 
Similar to growth on glycerol agar but 
more luxuriant. 

Broth and glycerol broth : Growth is 
dHTusc, no peWeio famed. 

Litmus milk Acidified and coagulatcil. 

Indofc not formed. 

Nitrites not produced from nitrates. 

Carbohydrates Utilizes arabiocse and 
fructcBC, fads to utilize sorbitol and 
galacto-se (Gordon, Jour. Bact , Si, 1937, 
C17). 

Aerobic, facultative. 


S. Mycobacterium ranae (KOsterl 
Bcigey et al. (KuslDr, Munch, tned- 
Uchnschf., I90J, S?i Uerseyetal. 
Manual, Ist cd., 1923, 574.) From Lada 
rana, frog. 

Description from KUster [ioc cil), 
Bynoc (Thesis, AfcGill University, Moa* 
trcal, 1931) and Aronson (Jour. Inf.Dis, 


1029, 222). 

Slender rods, 0.3 0.6 by 2 to 8 

crons, smaller in dd cultures. Uni- 
formly aeid-fast in > uUurea 2 weeks old 
or older. In j-oui>,ier cultures the stain- 
ing 1*3 irregular, many orgiBisms aye no 
o*id-fast. Non-niotilc. Gram-posdive- 
Gelatin stab: No liquefaction. 

Agar colonies; Irregular, raised mo- 
nies. 1 to 3 mm in diameter with moist 
glistening surface, later becoaun, 
coarsely granular. 

Agar slant: Thick, spreading. 
ing. In old cultures dry and seal/- 
Putrid odor Graj-ish-white. 

Glycerol agar colonies ■ Similar to £e 

Un homes but slight y creamy and^ 

coining dry and w-nnkled m old cultures 
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Dorset's egg medium: Spreading, 
raised, glistening, later wrinkled 
Loeffler’s medium: Similar toDorset's 
egg medium, white to buff-eolored 
Litmus milk: Becomes alkaline 
Glycerol broth. Grayish flaky pellicle 
which breaks up early and settles 
Broth. Slightly turbid, with slight 
sediment. 

Potato . Scanty, grayish growth, raised 
with a warty surface. 

Indole not formed. 

Nitrites are produced from nitrates. 
Carbohydrates: Glucose, fructose and 
arabtnosc are utilized] sucrose, lactose 
and galactose not utilized (Merrill, Jour. 
Bact , SO, 1030, 235) Fructose, mannitol 
and trehalose are utilized; sorbitol, 
arabinosc and galactose are not utilized 
(Gordon, Jour. Dact , 34, 1037, 017) 

No lIjS formed. 

Optimum, tempijrature 28*C (Kuster), 
37®C (Bynoe). 

Optimum pH C6 to 7 3, range 4 0 to 
10 0 

Antigenic structure. By agglutination 
and complement fixation MycobacUnum 
rana« may be distinguished from Myco- 
baetenum pisetvm and ^lycobaeUnum 
friedmannn (Mudd, Proc Soc Exp 
Biol. and Med , SS, 1025, 560, Furth, 
Jour Immunol., IS, 1020, 2M}. See 
Myeobaetenum pucium 
Pathogenicity. Experimentally causes 
tuberculosis in frogs, lizards, turtles, not 
pathogenic for rabbits, guinea pigs, rats 
or mice. 

Distinctive characters Sec ilycdbae- 
lermm piscium. 

Source . From the liver of a frog. 
Habitat : In a group of 215 cultures be- 
longing to the genus, isolated from soils, 
Gordon (Jour Bact , 34, 1937, 617) found 
65 fosuflicicntly resemble J/yco6<ic/cri'«m 
ranae to indicate at least a very close 
rclatiortfhip If they prove to be identi- 
cal, the species Is widely distributed. 

0. Mycobacterium thamnopbeos Aron- 
son (Jour. Inf. Dis., 4i, 1020, 222) 
From Thamnophii, a genus of sn-akes. 


Tuberculbacillen Lei Schlangen, Sib- 
Icy, Arch. f. pathol Anat. u. Physiol,, 
116 , 1889, 101 (Mycobacterium tropidona- 
turn (sic) Bergey et al , Manual, 1st ed., 
1923, 376) is probably identical, but the 
descriptions are too meager to be con- 
clusive Acid-fast bacilli described by 
Gibbes and Shurlcy (Amer. Jour. Med. 
Sci , 100, 1890, 145) as the cause of 
tuberculosis in boas and pythons; by 
Shattock (Trans Path. Soc., London, 
6S, 1902, 430) and by x’on Ilanseneann 
(Cent f Bakt , I Abt , Grig , 54, 1903, 
212) as causing tuberculosis in a Python 
molurus, arc possibly identical, but the 
descriptions do not permit us to draw- 
any conclusions. According to Aronson, 
similar organisms isolated from patho- 
logical lesions in boa constrictors and 
Coluber eaUniJer differ entigenieally 
from Mycobaetertum Ihamnopheos. 

Description taken from Aronson (foe. 
at.) and Bynoe (Thesis, McGill Uni- 
versity, Montreal, 1931). 

Slender rods 0 5 by 4 to 7 microns, fre- 
rjuently slightly curved, beaded and 
barred forms frequently occur. Non- 
motile Acid-fast in cultures of 4 days 
or older, in younger cultures some or- 
ganisms are not acid-fast. Not alcohol- 
fast Gram-positive. 

Gelatin stab: Growth occurs along the * 
line of inoculation. No liquefaction 

Agar colonics 0 5 to 1 rnm in diameter, 
irregular, raised, moist and glistening. 

Glycerol agar* Spreading, raised, dry, 
pale pink to buff growth. 

Glycerol broth A thin pellicle appears 
in 5 to 6 days, gradually l>ecomcs thicker 
and falls as a sediment. 

Dorect’s egg medium* Itaiscd, moist, 
pinkish growth after 10 days, later be- 
coming salmon-colored. 

Loefiler’s scrum: Small, raised, convex, 
dry growth 

litmus milk: Alkaline 

Glycerol potato: Raised, hemispheri- 
cal, dry and granular growth. 

Indole not produced. 

Nitrates : Not reduced by 2 strains. 
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reduced by 1 strain (Aronson)j slightly 
reduced (Gordon); not reduced (Bynoe), 

Carbohydrates: Utif/res /ructose, man* 
nitol and trehalose; faila to utilise arab> 
inose, sucrose, galactose and sorbitol 
(Gordon, Jour. Bact., 5.^, 1937, 017). 

Temperature relations : Fails (osurvive 
OO’C for 1 hour, fails to grow at J7’’C 
(Gordon) ; good growth at 25*C, no growth 
at 37‘’C (Aronson); optimum for growth 
25®C, range 10“ to 35®C (Bypoc). 

Range of pll • 6.C to 7.8 (Aronson) ; op- 
timum 7.3 to 8.0, range 5 0 to Jl.O 
(Bynoe). 

Pathogenicity Experimentally pro- 
duces generalized tuberculosis in snakes, 
frogs, lizards and fish but not pathogenic 
for guinea pigs, rabbits or foals. 

Antigenic structure: By agglutination 
and absorption of agglutinins Mycobacte- 
rtum ihatrinopheos may be distinguished 
from J/yeobao/crium inarinum, ilyeO’ 
bacterium friedmannii and Myeo^ctcrium 
ranae. See AtycobacUrium piseium. 

Variation According to Bynoe and 
Wyckoff (Amer. Jlev Tub , 1931, 


Slender rods; 0.2 to 04 by 0-5 to S 
microns. Beaded forms arc cotnmoa. 
Acid-alcohol-fast in young cultures but 
ia cuhtircs tno weeks old generally tbre 
arc many non-acid-fast rods. Nob-ipo- 
tile. Gram-positive. 

Gelatin stab: White surface growth, 
scanty grontb along the Ihe of stab. 
No liqucfaction, 

Agar colonies : 1 to 3 mm in diameter, 
irregularly round, raised, moist, glisten- 
ing, white. 

Glycerol agar slants ; Thick, spreading 
growth, at first moist, later granular, 
yello^ish'whhc (Friedmann), olive-gray 
(Bynoe); white (Aronson). 

Glycerol broth : Thick wriaVlefi pelVide 
after two to three days growth, later 
some membranous sedimeDt. Grayish- 
yellow (Friedmann); grsyisb-white 
(Bynoe). 

Porset’s egg medium: Sprcaimgt 
raised, slightly moist, pale buR. 

Loeffler’s serum: Scant growth, msed, 
dry, crumb-like. 

Litmus milk: Slightly alkaline sBet 


3S9) S and H forms may bo distinguished 
by colony structure and individual cell 
arrangement. 

distinctive characters : See ^fycobae' 
lerium piseium. 

' Source: From the lungs and livers of 
gartersnakes (Thamnopkis sir(alts). 

Habitat* Present as a parasite in the 
garter snake and possibly other cold- 
blooded vertebrates. 

10. Mycobacterium friedmannii Hol- 
land. (Schildkroten tuberkelbacillus, 
Friedmann, Cent / Bakt , 3 Abt , Orig-, 
$4, 1903, M7; Bacillus friedmamt (stc) 
Holland, Jour. Bact., S, 1920, 218; Myco- 
bacteriurn friedmanti Bolland, ihd ; 
Mycobaclenum chelonei Bergey ct ah. 
Manual. 1st cd., 1923, 376-) Named for 
Dr. Friedmann, who isolated this or* 
ganism. 

Common name. Turtle bacillus. 

Description from Friedmann (foe. 
cjf.) and Aronson (Jour Inf- Dia , 

1929 , 223 ). 


10 days growth. 

Glycerol potato : Thick, wrinkled, gray 
after 2 days growth. 

Indole not formed. 

Carbohydrates: Glucose, fructose and 
arabicose utilized, sucrose slightly uti* 
Jired, galactose and lactose not ijliliicd 
(MernU,‘JQUf. Bact, tO, 1930, 2Ji)- 
Anabinose not utilii"d (Gordon,' 


Bact., 34, 3937, 0171 
Optimum temperature 25® to SO C. 
Pathogenicity: Experimentally PJ^ 
duces tubercles in most species of cold- 
blooded animals, possibly in gUinea pig3 
but not in other wamx-blooded anii^K- 
Variation: According to CiJJemei^e'’ 
(Cent. f. Bakt., I Abt., Orig., 89. 

613) S and K types may bo distinguispea 
on glycerol agar. The S grows as smooth, 
moist, glistening. 

R as flat, dry, spreading 
■ffykofl (Amer. Rev. Tub. S3, ^ 

has shown a difference in the form ol ceu 
,i;«i«5nn and corresponding cell arrange 


moot of the two types- 
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Djslinctjve cbaractera: See Mycohae- 
lenum piscium. 

Source. From the lungs of turtles id 
the Berlin aquarium. 

JIabitat : A parasite in turtles and pos- 
sibly sparingly distributed in soils. 
Gordon (Jour. Bact , 54, 1037, 617) found 
65 out of 215 soil cultures of members of 
the genus to closely resemble this Bpecics. 

11. Mycobacterium spp. (A miscel- 
laneous group many of nhich have been 
incorrectly identified as jlfj/co6actmum 
leprae Lehrruinn and Neumann ) 

Clegg (Phil. Jour. Sci., 4. lOO^^i 77 and 
403), Duval (Jour. Exp. Med , H, 1010, 
619),DuvalandWellman (Jour Inf Dis , 
ll, 1912, 110), Currie, BrinckerhofI and 
Hollmann (Pub Health Hep., tS, 1910, 
1173) and others have descried as Myea- 
bacterium feprae a group of organisms 
isolated from leprosy lesions Much 
evidence, autnmarued by McKinley (Med- 
icine, IS, 1934, 377), points to the conclu- 
sion that these organisms are not patho- 
genic and not the causal agent of leprosy 
They cannot therefore be included under 
J/{/eo6dctcrfum feprae as defined above 
Thomson (Amer. Rev Tub , £0, 1932, 
1G2), Gordon (Jour. Bact., 54, 1937, 617), 
and Gordon and Hagan (Jour Bact., 55, 
193S, 39) recently separated the sapro- 
phytic members of the genua ilf|^cobac- 
/mwminto three main groups and several 
subgroups Species names as here de- 
fined have been added to the key as 
follows * 

Group I. Fail to survive G0*C for 1 
hour. Grow at 47*C. 

a. Utiliics ambinose. 
•Vycobacterium factiVofa. 

b. Unable to ulilizc anibi- 

noec 

.l/vrobofterium «p. 

Group II Fail to survive 00*C for 1 
hour. Do not grow at 
47*C 


a. Unable to utilize sorbitol. 

1. Unable to utilize arab- 

inoso. 

JJt/cobacfen’um ranae. 

Mycobacterium ihcmno- 
pkeos. 

•iji/cobacfenum sp. 

2. Utilize arabinose. 

Mycobacterium mar- 

inum, 

MyeobacUnum tp. 
b Utilizes sorbitol. 

Wycoboeferium spp. 
c Unable to utilize most 

carbohydrates. 

il/ycobaclcrium fried~ 
mannti. 

Mycobacterium sp. 

Group III Survive C0®C for 1 hour. 

Grow at 47*C. 

a. Utilizes arabinose. 

Jlfj/coboctrrium pklet. 

b. Unable to utilize arabi- 

nose. 

^/{/eo5or(enum sp, 

In this study Gordon and ilsgan in- 
cluded many recently isolated soil forms, 
named saprophytic species, pathogens for 
cold-blooded animals and ID cultures, 
from various collections, which bore the 
name Jl/ycoboc/enum leprae. Of these 
BO-callcd JfycobaclcriMm feproe, six be- 
long to Croup I which corresponds with 
A/ycobactcn'um (aclicofa and includes 
many soil forms, two belong to Group 
lla which includes ^/ycabortfriuin ranoe, 
.tfycoboctcriuni (Aamnophros and a num- 
ber of undefined soil forms, while eleven 
belong to Group lib. The btter group 
includes a nurnber ol soil cultures but no 
other defined species. 

In the several groups to which so-called 
JIvcohocferiMin leprae strains belong, 
some apiiear to be indistinguishable from 
soil forms, others are distinguished by 
habit of growth, utihration of carbohy- 
drates or by pigmentation 

12 Mycobacterium Uctlcola Lchtnaun 
and Neumann, (Bakt. Diag , 2 AuQ., jf, 



888 


XfANUAL OP J>ETEnMlJVATrV£ BACTEHtOLOGY 


3S^, 409.) From Latin lae, lactis, milk 
and cola, to dwell j hence, a milk dweller. 

From the fact that I^hmann and Neu- 
mann (loc. cii., 411) refer to the binomial 
Bacillus Jriburgensis Korn, it is evidcDt 
that the gpecies name friburgensis (see 
Appendix) published the flame y«ir 
(1S99) has priority over the species name 
laclkola. However, since it has never 
been used with the broad moaning given 
ilfyco6acteriuni laclCcola by Lehmann and 
Neumann in the original description, it 
is not substituted for the more com- 
monly used Mtjcohaclerium lacticola in 
this edition of the Manual, 

Description from Lehmann and Neu- 
mann (foe. cri) and Jensen (Proc. Linnean 
Soc. of New Wales, 59, 1934, 19). 

Slender rods ; 0.5 to 0.7 by 2 to 8 microns 
in young cultures, in older cultures the 
rods are shorter and frequently coccoid 
in shape. Curved and irregular forms 
occur occasionally. Branched forms, 
// they occur, sro very rere Steining 
is generally uniform but slight beading 
occurs occasionally. Strongly acid-fast 
except organisms from glucose-contain- 
ing media which are sometimes only 
faintly acid-fast. Gram-positive 

Gelatin colonies- Similar to those on 


Dorset’s egg medium- As on glycerol 
agar. 

Ckiagulated serum : As on glycerol agar. 

Potato; Spreading, raised, wnnkled 
growth, pale j'ellow to orange. 

Long’s medium lacking glycerol: Ko 
growth, long’s medium nitk 5 per ceat 
glycerol; Acid formed. (Thomson, 
Amer. Rev. Tub., SS, 1932, 162.) 

indole not formed. 

Nitrates: Reduced, doubtful (Jensen). 

Carbohydrates : Glucose, ffuct£Be,arab- 
inose and galactose are utilized; lactose 
is not utilized ; sucrose is not utilized by 
3 strains, utilized by 1 strain (Mycohac- 
teriumjriburgensts) (Merrill, Jour. Bact , 
SO, 1930, 235). Sorbitol, arabinose, galac- 
tose, trehalose, mannitol and Ituctose are 
ut/hred; sucrose is not utilized (Gcrtlen, 
Jour. Bact., Si, 1937, 617). 

Optimum temperature 37®C, maxiicuffl 
temperature for growth 52®C, minimum 
15* to 18*C. Fails to survive 60*C for 
1 hour, gron's at 47®C (Oordco, Jew- 
Bact., Si, 1937, 617; Gordon andHsgan 
Jour. Bact., SG, 193$, 39). 

Optimum pH 6-8 to 7.2. Limits for 
growth 4.5 to 100. 

Distinctive characters : Sapmphyt’C 
acid-fast organism. Grows rapidly on 


agar. 

Gelatin stab; Filiform growth in stab. 
No liquefaction 

Agar colonies : Convex, glistening, with 
entire margins, at first smooth but after 
10 to 14 days growth folded or wrinkled 
Opaque, at first white, after 2 or 3 days 
growth becomes yellow 

Glucose agar Similar to agar but more 
rapid growth and less intensely pig- 
mented. 

Glycerol agar slants Spreading, moist, 
wrinkled, pale cream-colorcd to yellow. 

Nutrient broth. Diffuse growth, later 
with yellowish pellicle 

Litmus milk. Small w-hite granules of 
growth at the surface, later a diy yellow- 
ish pellicle. After some weeks’ growth 
the milk becomes alkaline and clear 
No coagulation 


moat media, develops a yellow or oronge 
pigmentation after 3 to 4 days growth. 
Fails to grow on Long's medium lacking 
glycerol and produces acid when glycerol 

is preaent. Fails to survive GQ®C for an 

hour, grows at temperatures as high iiS 
47*C, 

Vanstion. f-ehmann and Neuma’’" 
(Dakt. Diag., 2 Aull.. 2, 1899, 408) and 
Hoag (Cent, f Bakt., II Abt.. 71, 1927, 1) 
describe three forms : a flat smooth form, 
a moist, slimy, smooth form and a dry, 

t-^rm The two former 

with R 
acteris- 


c of Jfycooui.ii:i —• 

Plenum 

aancum Slvrobaelenm grcm.n.i 

hich in turn correspond rwtfi S and 
•pea of oiler members of He Eenus 
ihiabachcr (Spec. Hep. Ser, Med. Be» 
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Coun., London, No, 1S2, 1933) finds a 
difTcrence in the arrangement of the indi- 
vidual cells of the S and R typos. 

Source • From butter, plant dust, cow 
manure. 

Habitat : Gordon (Jour Bact , 34, 1937, 
617) found 1 culture isolated from nasal 
exudate, 1 from bovine lymph gland and 
94 isolated from soil, out of a group of 
215 soil cultures belonging to the genus, 
to be either identical with or very closely 
related to this species If these strains 
arc valid members of the species, Myeo- 
bactenum lacticala is iiidely distributed 
in soil, dust, dairy products, etc 

13 Mycobacterium phlei LcbmanD and 
Neumann (TimothecbaciUus or Gras- 
bacillua I, Moeller, Lherapeutischen 
.Monatsheften, IS, 1898, G07, Moeller, 
Deut mcd. Wchnsehr , S4, I89S, 370, 
Lehmann and Neumann, Dakt Diag , 
2 Aufl , S, 1899, 411, MycobacUnum 
moellert Chester, Manual DeCerm Bact , 
1901, 358, ScUroihrix phUt Vuiilemin, 
EncjelopOdie Mycologique, Pans, S. 
1931, 160 } FromM. 1/ PTi/ei/m, a genus 
of grasses 

Description fromMoeller {loe ctl )and 
Jensen (Proc IJnnean Soc Ne»v So 
Wales, SO, 1931, 32) 

Slender rods 0 2 to 0 5 by 1 to 4 microns, 
pometitnes club-shaped, frequently 
beaded, rarely branched Strongly acid- 
fast and acid-alcohol-fast m cultures 
older than 2 to 3 days, in younger cultures 
there arc generally many non acid-fast 
cells Non-motile, Gram-ppsitive 
Gelatin colonics Small, 0 5 to 1 mm in 
diameter, irregular, raised, moist and 
glistening, finely granular, orange 
Gelatin st.ib Filiform, opaque, omngc 
No liquefaction. 

Agar colonies Similar to gcl.itin colo- 
nies, ycHon to orange. 

.\gar sLant . Spreading, raised, dry nith 
roughened granuLir surface, jeUon to 
orange 

Broth' Turbid, «ith ycllon pcilicic. 
Dorset's egg medium: Sprcscling, 
raised, dry, orange. 


LoefDer's serum* Similar to Dorset’s 
egg medium, creamy to yellow. 

Glycenol broth :*Thin transparent pelli- 
cle, later becoming thickened, rough, 
wrinkled and yellow to pink, still later a 
flaky sediment. 

Litmus milk: Yellow fiocculi on sur- 
face, slonly becomes alkaline. No co- 
agulation. 

Potato: Thick, dry, yellow, adherent 
growth. 

Long’s medium lacking glycerol : Abun- 
dant growth Long’s medium with 5 
per cent glycerol . No acid formed 
(Thomson, Amer Rev Tub , £6, 1932, 
162). 

Nitrites are produced from nitrates. 
Indole not formed. 

Carbohydrates Glucose, fructose, urab- 
inose, trehalose, mannitol and galactose 
are utilized; sucrose and lactose arc not 
utilized (Merrill, Jour Bact., £0, 1030, 
235, Gordon, Jour. Bact , S4, 1037, 017) 
Temperaturo relations Survives 60*C 
for 1 hour, grows at 47*C (Thomson, 
Amcr. Jour Tub , £0, 1932, 162); opti- 
mum for grow 111 37*C, range 20* to 6S*C 
(Bynoe) 

Optimum pll 6 8 to 7.3; range 5.5 to 
too 

Pathogenicity The injection of largo 
numbers of organisms into guinea pigs 
results in a local abscess of a few weeks’ 
duration, occosiomilly small abscesses de- 
velop in the regional lymph glands or 
the visceral organs According to Mayer 
(Cent t Bakt , I Abt , £S, 1899, 331) and 
others, (he injection of the organisms 
along with butter or other fat increases 
the pathological reaction 
Variation IIa.ig (Cent f Bakt., II 
\bt , 7/. 1927, 1) and Bynoe (Thesis, 
McGill University, Montreal, 1931) firal 
two or three colony typos an 11 form 
which fits into the description of the 
species given above and an S type whicli 
grows as a perfectly smooth, raised, 
moist, glistening colony with an entire 
margin. Cooper (Jour Inf Dis , S4, 
1931, 230) distinguished pigmented and 
ooQ-pigmented types. 
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Distinclive characters; Saprophyti GesundhcJtsamte, 1898, 1; Bertrer et 
flcid*fast oreanism, grows rapidJy oo al.. Manual, Jst ed,, 1923, 377 .) rnm 
mostmedia. Shows yellow pigmentation butter. 


as soon as growih is visible. Grows 
well on Long's medium lacking glycerol 
and fails to produce acid when gJycero! 
is present. Survives CQ’C for 1 hour 
and grows at 47^G. 

Source; Originally isolated from hay 
and grass. FrequeniJy found in soil, 
dust and other sources. Out of 215 
cuUares of the genus recovered from 
soils by Gordon (Jour. Dact., S4, 1937, 
017} Mycohaclerium phlei teas isolated 
on 22 occasions. The same author re* 
ports S cultures of a closely related if 
not identical organism recovered from 
bovine lymph glands, I recovered from 
bovine skin and 1 recovered from a hen’s 
spleen. 

Habitat: Widely distributed in soils, 
dust, hay, etc. 


Appendix Ij The following saprophytic 
species have been placed lo this genus. 
Their relationships are not clear. Some 
are related to or possibly identical with 
Mycobacterum laclicvla 

Afyeobadenum album Sohngen. 
(Cent. f. Bakt , 11 Abt,, 57, 1913, 599.) 
From garden earth 

Af ycobaderium bekkerit Bckker. (An* 
tonie von Leeuwenhoek, 9, 1943, Sljobst. 
in Cent. f. Dakt , I Abt., Orig, H9, 
J944, 500.) From urine. 

Afyeobadenum beroltnense Dergey et al 
(Tuberkelalinlicben BaciUcn, Jlabino- 
witsch, Ztschr f Hyg., 55, 1897, 90; 
Mycobacterium laclicola P perrugoeum 
Lehmann and Neumann, Bakt. Drag., 3 
AuR , P, 1S99, 410; Mycobactenum lach- 
cola perrugosum Haag, Cent f. Bakt., 


• • *'m 

^ 

includes both the Tubexkel&bnlicbcn 
Bacillen of Rabinowitscb and the Butter 
Bacillus of Petri. From butter. 

AfycobacUnum buiyricum Bergey rt al. 
{Butter Bacillus, Petri, Arb. kaiserl. 


Mpcobaclertum 'ckolesterohcum TaL 
(Antonie van Leeuwenhoek, 3, 1942 , 
39 ) From garden soil. 

Mycobaelenum friburgensis (ICorn) 
Chester. {Bacillus friburgensis Abrn, 
Cent. f. Bakt., X Abt., SS, 1599, 532; 
Mycobaelenum larlicola y friburgmis 
Lehmann and Neumann, Bakt. Diag, 2 
AuQ., S, 2899,411 ; Chester, Man. Determ. 
Bact., 1901, 359 ) From butter. 

Mycohacteriu'm gramimi Chester. 
(Grasbacillus II, Moeller, Cent f. BaU., 
I Abt., 55, 1899, 369; Mycohadtrium lac- 
ticola a planum Lehmann and Neuoiann, 
Raftt. Diag,, 2 Aufl., S, 1809, 40S; Chester, 
Man. Determ Bact., 1901, 353; Afsto- 
baderium laclicola planum Haag, Cent, 
f. Bakt., II Abt., 71, 1927, 3.) From 
hsy dust. 

Afyeobaderium hyalinum Sohngen. 
(Cent. f. Bakt., II.Abt., S7, 1913, 699 ) 
From garden e.arth. 

Mycobacterium Ivleum Sohngen (foe. 
cit.). From garden earth. 

Mycobacterium muris Simmons. 
(Jour, Int, Bis., Jl, 1027, 13.) From the 
feces of gray mice. 

Afyeobaderium phlei perrugosum Haag 

(Cent. I. aifct., II Abt., 71, 1027, »! 
From soils and manure. 

Mycobacterium phlei planum Haag 
cit.)- From soils. 

Afyeobaderium ranieola / and //Haag 


{loc. €ri.). From frogs. 

Afyeobaderium rubrum Sohngen (<«• 
nt.). From garden earth. 

Mpeo&orienwni smegmaUs fTrcvisan) 
Chester (Smegma bacillus, Alvam 
md Tavcl, Arch. Phys. norm et patn , 

f 1835 m-, Bacillus Bmcgmatis'TrtvisAu, 

[’gencri e le specie dclle nattcriieec, 
RRO 14; Barfertum smcgmalis Slig'Oa- 
;yst’ d. Bakt , S, 1000, 407;^ Chester. 
Ian. Determ. Bact., 1901, 35i.) From 
megma Weber (Arb. keirefi. Ge»e^- 

cuamte. «, 1002, 251) f""'*, X 

•rtuw smcgmntis acid- but not a 
.^t in conttMt lb (he munml'M 
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tubercle bacilli which are both acid* and 
alcohol-fast. Later observers (Bynoe, 
Thesis, McGill University, Montreal, 
1031) have not found this s valid dis 
tinclion 

Mycobaetenum unegmalia var muns 
Galli-Valerio (Cent. f. Batt , 1 Abt , 
Orig , 7S, 1915, -19.) From the preputial 
glands of the black, rat (Mus raltus) 

Mycobaelerium slercoris Bcrgey et al. 
(Mist Bacillus, Moeller, Berlin, thier* 
firztl. Wochnschr , 1898, 100; Myeobac' 
ienum stercuaia (sic) Bergey et al.. 
Manual, lat cd , 1923, 378; Bergey et al.. 
Manual, 4th cd , 1934, 642 ) From 
manure. 

Slycobaeterium leaiudinia Friedmann 
and Piorkon-aki. (See Haag, Cent f 
Bakt , n Abt., 71, 1027, 5; apparently 
the same os Mycobaetenum Uatudo, toe 
eit , 10.) This is probably Mycobacte- 
rium fnedmannti. From turtles 

Appendix II: Krassilnikov (Mikro- 
biol , 7, 103S, 335; and Bay Fungi and 


Related Organisms, Izd, Acad. Kauk. 
Moskow, 1938, 121-130) describes a 
genus Myeoeoceus distinct from Hans- 
girg's (Osterr. Bot. Ztschr., S8, 1888, 
266) family Jl/ycococeaccae (nhich is 
related to the fungi) and distinct from 
Mycoeoecue Bokor (Arch. f. Mikrobiol., 
t, 1930, 1), 

Myeoeoceus Krassilnikov Includes 
species that produce coccus-Iiko cells, 
genetically related to the species included 
in Mtfcobaetertum; reproduction is by 
fission or budding in different directions, 
often forming short, irregular chains »ilb 
Bide branches; in old cultures, the vege- 
tative cells change into resting cells, the 
latter germinating m a manner similar 
to the spores of actinomycetes. Seven 
species are listed, nitb incomplete de- 
scriptions. Myeoeoceus ruber, M. capsu- 
lotus, M lutevs, M. eilreus sod M. albus 
are described in Kmssilnikov’s original 
paper. Oneof these (Myeoeoceus luteus) 
is dropped in his later monograph while 
descriptions of ta o sew species are added 
(Myeoeoceus letragenus and M. mueosus). 



mvsu.vl or OETEnmnATiVE BAcrEmoioor 

FAMILY II. ACTLVOjrrCETAOEAE BUCHANAN.* 

Monr. fticl., s, I9IS, 103.) 

Mycclmm b during Ike early alages of groa lk but later may boeoaie 

septate and break up into short segmcnla, nxi-sjuiped or spherical in shape, or tie 
mycejium may rernam non-eeptatc and produce spores on aerial hyphae. The or- 
eams/ns in culture media arc either colorless or produce various pigments. Some 
species are partially add-fast This family is distinguished from the premas one 
by the formation of a true myccHmn. Aa compared n itii the next family, it is charac- 
terircd by the tnanner of spore formation. 


A’ey to the gentra o//a»M7y Actlnomycetaceae. 

I Obligate aerobic. T7ic colonics arc bactcria-like in nature, smooth, rough or 
* folded, of a soft to a dough-like consistency', sometimes compact and leathery' 
in young stages. Most forms do not produce ony aerial mycelium; a few pro- 
duce 0 limited mycelium, the branches of ivliich also break up into oidiospores 
or grementation eporcs. Some apecioa arc partially acid-fast. 

Genus I. AWardia, p. 892. 

II. Anaerobic or mieroaorophille, parasitic; non-aeid-fast, non-protcolytic and non- 
diastatic. 

Genus II. Aetinomgers, p. 025. 


Genui /. Wocardia Trrviian. 

(Trevisan, I gencri o lo specie dcltc Battcriscce, 1SS9, 9; Actinomyces Oaspsnoi, 
Cent. f. Bakt., IS, ISD-l, 084 and Atti dell’ XI congress© med. intern&e. Roma, S, 
J895, 82; not Aeitnomyces Harz, Jahresber. d. Munch. ThicrauncUchule for 1877- 
, T>-ni T iK* nr'.iT t/). 1905, ISO; Sam- 
• . _ Microbiol., 

f ; ■ ‘ ' revisirepto- 

thnx Lignidres, Ann, Parasit. hum et comp., S, 1924, 1} Asierotaeji i and^o- 

nardi, Boll c Attid.R Accad. Med ,<?/, 1935,90; rroactmomyccs Jensen, Proe. Linn- 
Soc. New So. Wales, Sff, 1931, 3-15.) Named for Prof. E. Nocard who first describee/ 


the typo species. j r • «« 

Slender filaments or rods, frequently swollen and occasionally branched, lornuDg 
mycelium which after reaching a certain size assumes the appearance of baztenum- 
like growths. Shorter rods and coccoid forms are found in older cultures. Coni la 
not formed Stain readily, occasionally shon'ing a slight degree of acid- as ness. 
Non-motile. No endosporcs. Aerobic. Gram-positive. The colimles are , 
in gross appearance to those of the genua Mycohaclerium. Paraffin, p cno 
m-cresol are frequently utilized as a source of cncigy. structure oi 

In their early stages o[ growth on culture media fliquid or Bohd},the ‘ ' 

noeard^issimdartoIMt ' - '““iSol Xl»a 

hyphae branch abundantly. ■ inJing to the species 

sharply from that ot aetinomyeea: the “»<■ i„,„ coccoid 

whole roycelium breaks up mlo regularly cykndircal short cells, then ^ 


• Completely revised by Prof « ^ 'VaksMU, Ne^^^^ 
New Brunswick, Now Jersey and Prof Ain 
Msaueapolia, Minnesota, May, 1943. 
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cells On fresh culture media, the coccoid cells germinate into in>cclia. The whole 
cycle in the development of nocardiaa continues for 2 to 7 days. Most frequently the 
coccoid cells are formed on the third to fifth day, but in certain species (c g , A’ocardia 
rubra) they can be found on the second day. 

Numerous ehlamydospores may be found in older cultures of nocardias. They arc 
formed in the same uay as the ehlamydospores in true fungi: the plasma inside the 
filaments of the mycelium condenses into elongated portions In older cultures of 
nocardias many coccoid cells are changed into resistant cells. The latter are larger 
than the vegetative coccoid cells | the plasma of these cells is thicker than the plasma 
of vegetative cells; on fresh media they germinate like the spores of actinomyces; 
they form 2 to 3 germ tubes. Besides the cells mentioned, numerous involution 
forms can often be found in older cultures of nocardias, the cells are thin, regularly 
cylindrical or coccoid, are often transformed into a series of spherical or elliptical 
ampules and a club-like form (2 to 3 microns and more) 

The multiplication of nocardias proceeds by fission and budding, occasionally they 
form special spores. Budding occurs often The buds are formed on the lateral 
surface of the cells , when they liave reached a certain size, they fall off and develop 
into rod-shaped cells or filaments Tlie spores are formed by the brtalong up of the 
cell plasm into separate portions usually forming 3 to 5 spores , every portion becomes 
rounded, covered with a membrane and is transformed into a spore; the membrane 
of the mother coll dissolves and disappc.ars The spores germinate in the same way 
as those of actinomyces They form germ tubes which develop into a mycelium. 

The colonies of nocardias have a paste-Iikc or mealy consistency and can easily be 
taken up with a platinum loop; they spread on glass and occasionally render the broth 
turbid The surface colonies arc smooth, folded or wrinkled Typical nocardias 
never form an aerial mycelium, but there arc cultures whose colonics are covered with 
a thin coating of short aerial hypliac which break up into cylindrical oidiospores. 

Many species of nocardias form pigments; their colonics arc of a blue, violet, red, 
yellow or green color, more often the cultures arc colorless The color of the cul- 
ture serves as a stable character 

Krassilniknv (Ray fungi and rebted organisms, Izd Acad Nauk, USSR, Moscow, 
103S) divides the genus into two groups I Well developed aerial mycelium, sub- 
strate mycelium seldom produces cross-waits , the llireatls break up into long, thread- 
like rods; branches of the acri.al mycelium produce segmentation spores and oidio- 
spores, the latter arc cylindrical with slmrp ends; no spirals or fruiting branches. 
This group IS the s-sme as group Bof Jensen (foe eit ), 2 Typical forms; mycelium 
dciclojis only at e.irly stages of growth, then breaks up into itxl -shaped and coccoid 
bodies , smooth and rough colonies, dough-like consistency , neicr form an aerial myce- 
lium, similar to bactcn.al colonics; aerial mycelium may form around colonics. This 
genus can also be divided, on the basis of acul-fastness, into two groups: Group 1. 
Partially acid-f-ist organisms, which arc non-protcolytic, non-dl^stalic and utilize 
paraffin, usually yellow, pink, or orange-rcsl in color. Group 2. Non-acid-f.a.st or- 
ganisms, which arc diastatic, Largely proteolytic and do not utilize fiaraffin; yellow, 
orange to bbek in color 

The type species is .Vocordio faretnica Trevisan. 

Keif species of genua Noeardla. 

I P.»rti.allj acid fio-sl* org-ini«ms with strongly refractiic cclU, non-proteolytic 
and generally non <lta<tnlic, constantly capable of utilizing iviraffm. 


• Acid-fa.stnej's is not m-arked in cultures, is apparent in infected tissues, pro- 
nounced in sputum or other exudates. 
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A. Jaiti,! myccJium well developed, riclly branohmg, cHvMing ioto ro* wd 
generaJiy into cocci. 


1. Vegetolivc mycelium eoft. viHBout macmicopically cisible aerial 
toycelium. 

a. Vegetative mycerium yellow, orange or red. 

b. Patbcgenic. 

c. Vegetative mycelium white, buff, or pale yellow 

1. JVoeardta /arcinica. 
cc. Vegetntive mycelium yellow to red. 

2. AToearrfia ci/eroi'rfes. 

bb. Not pathogenic. 

3. Nocardia polyckromogenes. 
da. Vegetative mycelium white to pink. 

b. Gelatin not littucficd. 

c. Gronth on nutrient agar opaque, creacj-eoJored; 
coccoid forms in broth. 

4. iVocart/tfl opflca. 

* cc. Growth oQ nutrient agar watery, no coccoid fonasin 

broth. 

5. Nocardia trylhropolis. 
ccc. Growth on nutrient agar pink. 

d. iVhile aerial ToyccYtum on milk. 

6. Nocardia leishmanii. 
dd. Pink pellicle on mUk. 

7. iVocordia ceprae. 
ddd. Velfow pellicle on milk 

8. Nocardia preloriana. 
bb. Gelatin liqueSed. 

9. Nocardia pulmonalis. 

2. Vegetative mycelium hard, yellow, with white aerial myceliumjhj'ph^ 
divide into cliaiiis of acid-fast cocci. 

10- Nocardia paraffinae. 

B. Initial mycelium very abort, rapidly dividing into aad cocci 
1. SlowJy growing orgaoismaj cells 0 5 to O-f.micron in diameter. 

11. Nocardia minima. 

2 Rapidly growing organisma; cells 1 0 to 1.2 microns in diameter, 

a. Groo'th pink, 

b. Cystites (siwUen cells) not formed, 

c. No indigotin from indole. 

12. Nocardia cortUUna. 
cc. indigertin from indole- 

13. Nocardia piobert/h. 
bb. Cystites formed 

14. Nocardia talmonicolar. 

aa. Growth coral red. 

15 Nocardia n/firopertincw- 

SLgs Growth dark red 

16 . Nocordto rubra. 


saaa. Growth white 

b No aerial mycelium. 

17. Nocardia coehaca. 


bb. Aerial mycelium. , 

IS. Nocardia iraaccaicrtstt- 
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II. Non-acid-fast organisms rrith wcaUy refractive cells; no distinct formation of 
cocci. Constantly diastatie. 

A. Not proteolytic. 

1. Growth on agar pale cream. 

19 Nocardia mcsenfcrica. 


2. Growth on agar yellow. 

20 Woeardio /Ifli'O. 


3. Growth on agar green. 

21 Nocardia wrtih’s. 

4. Growth on agar yellow-green 

22 Nocordia citrea. 

6. Growth on agar pink to crimson. 

23 Nocardia madurae. 


6. Growth consistency aoft, aparsc aerial mycelium. 

21. Nocardia lulca. 

7. Growth consistency medium, good aerial mycelium. 

25 Nocardia t>lacittci.ff»i. 

8. Good action on ndik. Growth consistency Qrm, liberal, aerial myce- 

lium. 


26. Nocardia eunicuH 
0. Deep brown pigment on protein media. 

27 Nocardia rongoonentis. 
10. Light brown pigment on protein media. 

2$. Nocardia caiiae 


D. Proteolytic. 

1. Growth on nutrient agar with rapid formation of unbranehed diphthe- 

roid-like rods; no typical cyalites; broth turbid. 

29 Nocardta oclinomorpha. 

2. Growth on nutrient agar with extensive mycclia; simple unbranehed 

rods not formed; cystilea present. Broth clear. 

30 Nocardta fiarcscens. 

3. Colonies orange-ycUow to orangc-red, which may change to black. 

31 Nocardia maculata. 

1. Light brown pigment on protein media 

32 Nocardia rTtodnti. 

5. Green to grecnish-browD pigment on protein media. 

33 Nocardia gardneri. 


1 . Nocardia farclnica Trevisan. (Ba- 
cille du farcin, Nocard, Ann. Inst. Fast , 
t, ISSS, 293; TrevU-an, I generi e le specie 
dello Batteriacce, Milan, 18S9,9;Srrfpto- 
trii fareiniea Rossi Doria, Ann d 1st 
d’lgi Sper. Univ. di Roma, /, 1891, 421; 
Ac(inom;/ces /orcinicus Ga.«pcrini, Ann 
Ist. d'lgicne, Roma, t, 1802, 222; Oospora 
fatetnxca 8au%-agcau and Radais, Ann 
Inst Fast., C, 1892, 248; Acjinomyces 
bon»/arcinicu»Ga«perini,Cent. f Bakt., 
iS, 1S9I, C&l; Bacillus Jareiniem Gas- 


perini, tbid ; Ciodofitrix farcxniea Mac6, 
Trait6 do BaetCriologie, 3rd cd., 1894, 
1917; StrrpMhriz farcxni ton's Kitt, 
Baktenenkunde und pathologischc 
Mikroskopic, \^enna, 3 Aufl , 1899, 511; 
Baclenuin nocardi Mlgula, Byet d. 
Bakt , S, 1900, 315, Slrtplolhriz nocardit 
Foulorton, Jour. Compt Path, and 
Tlicrap , H, 1901, 51; Diicomyeci far- 
cinichs GcdocUt, Ix-s champignons 
parasites de I'liommc cl dcs animsux 
iloiDCstirjucs, Brussels, 1902, 1C7; Ac- 
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tinornyces nocardii Buchanan, Veterinary 
Bacteriology, Philadelphia, 1911, 378, 
jVocflrdm albida Chalmers and Christo- 
phorson, Ann Trop. Med and Parasit., 
10, 1910, 271, according to Dodge, Medi- 
cal Mycology, St. Bouis, 1935, 746.) 
From M. L farctnicus, of farcy. 

Filaments 0 25 micron in thickness, 
branched. Markedly acid-fast. 

Gelatin colonics : Small, circular, trans- 
parent, glistening. 

Gelatin stab : No liquefaction. 

Agar colonics : Yellowish-white, irregu- 
lar, refractive, filamentous. 

Agarslant: Grayish to yellowish-white 
growth, surface roughened. 

Broth - Clear, with granular sediment, 
often with gray pellicle. 

Litmus milk. Unchanged. 

Potato; Abundant, dull, crumpled, 
whitish-yellow growth. 

Nitrites not produced from nitrates. 

No soluble pigment formed. 

Proteolytic action absent 

Starch not hydrolyzed. 

Aerobic, facultative 

Optimum temperature 37*C. 

Source: From cases of bovine farcy. 

Habitat: Associated with a disease in 
cattle, resembling chronic tuberculosis. 
Transmissible to guinea pigs, cattle and 
sheep, but not to rabbits, dogs, horses or 
monkeys 


2 Nocardla asteroides (Eppmger) 
Blanchard (Clsdolhrix asUmdes 1^- 

pingcr, Bedr. z path Anat , S, 1^1, 2CT; 

Slreptolnx (sic) eppmgerit Bossi Dorm, 
Amt. Inst d’lg. sper d. Uiiiv. Roma. 
1 1891, 423, Slreptolnx (sic) aslerotaes 

Gasperim. Ann Inst d’lg. sper. d.Uiuv. 

Roma 2, 1S92, 1S3; Oospora ppUrotM 

Sauvageau and Radais, Ann Inst lost., 

e. 1892, 232; /lel.nomsccs 
Gasperim, Cent. f. Bakt IS, 
Blanchard, tn Bouchard, ^ 

G6n 2. 1895. 811 . Discomyces aslerott/es 
Sdo’elst. Champ. Paras Homme e 
Anim . 1902. 173. Actinorr^jces 
Namyslowski, Cent f. Bakt., 


Orig., 6S, 1912, 56C; Asleroides oilcroida 
Puntoni and Leonard!, Boll, e Atti 
d ILAccad. Med. di Roma, (?/, 1935, 92, 
MycohacUrium asleroides, quoted from 
Puntoni and Leonardi, idem; Proacli- 
nomyces asleroides Baldacci, Soc 
Intcrnat. di Microb., Boll, d Sez. Ital , 
9, 1937, 141.) From Greek aster, star 
and ctdos, shape 

Probable synonyms ; Slreptolrix auran- 
tiaca Rossi Doria, loc eit., 417 (Achno- 
myees aurantiaeas Gasperim, loc. cil, 
1892, 222; Oospora ciirantioca Lehmann 
and Neumann, Bakt. Diag , 1 Aufl , L 
18'JO, 3SS; Cladolhrix aurantiaea Mac5, 
Traitfi Pratique de Bact , 4th cd., 1901, 
I09G; ^'ocardta auraiitiaca Chalmers and 
Chnstopherson, .\nn. Trop. Med. an 
Parasit., W, 1016 , 268) and SlrcplDlArn 
frecri Musgravc and Cleggi Philippine 
Jour. Sci., Med. Sciences, S, 1907, i'‘ 
IDkamym Imri Drumpt, Wets ® 
Parasitol,, Paris. Ist cd , 1910, SM, 
Kocardta/reeri Pinoy, Bull. IM*- *’“*■ 
II, 1913, 930; Ompora fretrt SartW. 
Champ. Paras. Homme et Atum., 

785; Aelinomtjees fmrt Bergey ct . 
Manual, 1st cd., 1923, 3«), Accord mg 
Chalmers and Ohtistopherson ^ 
«•(.) another synon.vm ot this organ^ 
is Slreptplhnx ,505 

Riviere, Le Semwne Mddecine, 

''%might,ane mycelium, 0,2 miem^ 
thickness, which brcals up 
coccoid coniilia. 

Gelatin stab . YcIIoa ish surface ^ 

Ko grow th in stab. N'o ''l-f f 

Synthetic agar: Thin, sprca.hng,ora»9 

growth. No aerial "^“1"''" „„jEe 

Starch agar: Restricted, E , 

"'l^agartMnchfo.deO^;;^ 
growth, becoming deep yeHo" P 

■ ■ -"••'•Ic. 

16 

Ko coagulation No ■v%hit- 
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Nitrites produced from nitrates. 

No soluble pigment formed. 
Proteolytic action doubtful. 

Starch not hydrolyzed. 

Transmissible to rabbita and guinea 
pigs but not to mice. 

Aerobic, 

Optimum temperature 37®C. 

Source : From a cerebral abscess in man 
Habitat: Also found in conditions re- 
sembling pulmonary tuberculosis 

A number of strains of acid-fast ae- 
tinomycetes isolated from human lesions 
have deviated in certmn particulars from 
the description of Noeardia aaUroide$, 
but not sufTicienlly to warrant separation 
as species. The folloaing varieties are 
described by Baldacci (Mycopatbologia, 
t, 1938, 68): 

Noeardia asUroxdez var. eraleriformit 
(Baldacci) eomb. nov (Proaelinomyets 
aiteroides var craUrtformu Caldacei, 
foe ef(>) Less tendency to fragmentation 
of mycelium Complete lack of aerial 
mycelium Gron tng as discrete colonies, 
•disk- or crater-shaped 

Noeardia asteroidea var decolor 
(Baldacci) comb. nov. (ProacUrwmyces 
caleroidcs var. decolor Baldacci, loo c«l ) 
<3rcaler tendency to produce while 
aerial mycelium; vrgetstive mycelium 
colorless. 

iVocardta asteroidcj var gypsotdes 
(Baldacci) comb nor (Actmomyccs 
igypaoidea llcnrici and Gardner, Jour. Inf 
Dis , SS, 1921, 2t8, Discamyces gypaoides 
Brumpt, Pricis de Parasitol , Pans, 
3rd cd., 1922 , 9S0, Ooiporo gypsoidta 
S.artory, Champ Paras Ilomine ct 
Anim , 1923, 802, /’roacfinomyce* os- 
(eroidcs var gypsoidea Baldacci, foe 
ett ) White aerial mjeelium; darkening 
of peptone media 

3 Noeardia potychromogenes (V'alUc) 
comb nor. (.Strepfothrix polycftromopcnes 
Vallte, Ann Inst. Past., 17, 1903, 2SS; 
Streptolbnr pfuneromoycno Caminiti, 
Cent f Bskt , 1 Abt . Orig , 44. IWT, 
39S; deJinomyert poIj/cAromopcnc* Licskc, 


Morphol. u. Biol. d. Strahlcnpilzc, 
Leipzig, 1921, 32; Proaclmomycea poly- 
ckromogenea Jensen, Proc. LInnean Soc. 
New So Wales, 56, 1931, 79 and 3G3; 
Ooapora polyehromogenes Sartory, quoted 
from Nanmzzi, in PoIIacci, Tratt. 
Micopat Umana, 4, 1934, 51; Acti- 
nomyces plurickromogenua Dodge, Medi- 
cal Mycology, St. Louis, 1935, 737.) 
From Greek, producing many colors 

Description from Jensen (foe. cit.). 

Long wavy filaments : 0.4 to 0.5 by 70 
to 100 microns, extensively branched but 
without septa. Older cultures consist 
entirely of rods 4 to 10 microns, fre- 
quently in V, Y, or smaller forms. Still 
older cultures consist of shorter rods and 
coccoid forms. Gram-positive, fre- 
quently showing bands and granules 

Gelatin stab- Thin yellowish growth 
along the stab with thin radiating fila- 
ments Surface growth flat, wrinkled, 
red. No Uquefaclion 

Nutrient agar. Scant, orangs-red 
growth. 

Glucose agar . After 3 to 4 days raised, 
flat, glistening, rose-colored growth 
After I to 3 weeks becoming folded and 
coral-red 

Glucose broth After 3 to 4 days tur- 
bid, after 2 to 3 weeks an orange flaky 
sediment No surface growth. 

Milk Growth starts as small orange- 
colored surface granules After 1 to 2 
weeks a thick, soft, orange-colored sedi- 
mcnl forms 

Optimum temperature 22* to 2o*C. 

Distinctive characters . DifTcrs from 
A'oconfia coroffina in the formation of 
very long filaments and in filiform grow th 
in gelatin stabs. 

Source. Prom the blood of a borsc; 
from soil in France and Australia. 

Habitat . Soil. 

4 Noeardia opaca (den Dooren dc 
Jong) comb. nor. (.t/i/cobocferium opicum 
den Dooren de Jong, Cent, f Bakt., 11 
Abt., 71, 1927, 21C; .Hycoboctcrfum cryj- 
laltophagum Gray and Thornton, Cent. 
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Descripiion from Eriboa (afcd. Res. 
Council Spec. Rept. Scr. 203, 1935,20), 

Initial cells only slightly cabined; 
early development of aerial hyphae, 
n-hile substmtnm threads are atW abort ; 
frequent slipping of branches; scriai 
mycelium abundant on all media with 
tendency to form coherent spikes; my- 
celium not very polymorphous^ but 
occasional thicker segments appear. 
Slightly acid-fast. 

Gelatin: Ertensivo dull growth with 
small raised patches of pink serial royeo- 
liuin; later rihbon-liko, depressed- No 
liquefaction. 

Glucose agar; Irreguhr bright pint 
growth tending to he heaped up; later 
abundant masses frosted over with thin 
ulute ncrial myccliura. 

Glycerol agar Abundant groo-th, email 
round pink colonics, partly covered nith 
tv hite aerial mycelium. 

Potato agar- Extensive thin growth, 
pink in rm'sed patches, covered by white 
aerial mycelium j later aerial mycelium 
also becomes pink 

Starch agar Sfinufe colorless colonies 
covered by white aerial mj'cehum 

Blood agar. Minute round colorless 
colonies aggregated In broad pmk tones, 
paler aerial myeehitm Ko hemoJj^w. 

Dorset’s egg medium Few colorless 
colonies, some pink, white aerial myce- 
lium; later, growth becoming dull pink, 
irregular, with scant white aerial myce- 
lium- 

Ca-a^r Mmute colorless cofonies, 
white acri.al mycelium,* later a piolosh 
tinge 

Scrum a^r Small round pink colonies 
frosted over with thin white aerial my- 
celium 

Inspissated scrum No growth 

Broth- Superficial pellicle composed of 
pink colonies with white aerial myeobum; 
moderate flocculent sediment 

Glucose broth . Small sediment of fine 
iJoccuIi ; later pellicle composed of small 
pmk colonics ; superficial skjn entire and 
salmon colored in 10 daj's 


Synthetic glycerol solution; Round 
pink disc-like colonies oa surface and 
tenuous white wispy growth in suspeasioa 
and sediment; after 20 days, gmface 
colonies bearing -white aerial mycelium 
extending 2 cm up tube. 

Synthetic sucrose solution: Minute 
n'hifo colonies in suspension and sedi- 
ment in 3 days; thin dust-like pclhcie 
in 10 days; some surface colonies wi/i 
white aerial mycelium in 17 days. 

Milk ; Rod surface shin ; solid coagulum 

Litmus milk: Red surface growth, no 
change in liquid; after 4 weeks, liquid 
decolorired, opaque. 

Potato plug; Abundant growth, small 
colonies, mostly confluent, entirely cov- 
ered with pale pink aerial mycellinn; 
growth becomes membranous, consider- 
ably buckled; later euperSclal colonies 
with pink aerial mycelium on liquid at 
base of tube, bottom groivth of round 
white colonies. 

Starch not hydrolyzed. 

Source : From lesions in goats. 

S. Tfceardia pretorlana Wjper and 
PuUinger. (Pijper and Pulfinger, Jour. 
Trop. Med. Uyg., S0> 1927, 153; ^riino- 
tnyces prehrtanus Nanniszi, I'n Pollseri, 
Tratt. Micopat. Urciana, i, W3L 
Named for Pretoria ta South Africa- 
Description from Er.kson fitfed. Res- 
Council Spec. Uept Ser. 203, 1935, 
30} 

Minute fiat colonies are formed con- 
sisting of angularly branched filaments, 
and bearing a few short straight aerial 
hyphae; later the growth become 
spreading and extensive, the slipping^ 

* 1 .- Li-anchcs is well marked and tae 


latin: A few coiorje.sa --.i--- 

; Pale buff umbificatedand 
up colonies. 

rcerol agar; Piled up Pmk mass, 
scant white aerial mycelium at 
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Ca-agar: Yellowish wrinkled coherent 
growth with white aerial mycelium on 
apices and at margin. 

Coon’s agar- Colorless mostly sub- 
mci^ed growth, scant white aerial myce- 
lium 

Dorset’s egg medium. A few round 
colorless colonies in 3 days , after 3 weeks, 
irregular raised pmk mass, warted ap- 
pearance, moderate degree of liquefac- 
tion 

Serum agar. Raised, convoluted, 
slightly pinkish growth. 

Inspissated serum . No growth 
Broth- Moderate quantity of flakes 
and dust-like surface growth 
Synthetic sucrose solution A few 
colorless flakes on the surface, lesser 
bottom growth 

Milk Yellowish surface growth, solid 
coagulum m one month, later, partly 
digested, pale pink grow th up the w-all of 
the tube 

Litmus milk Colorless surface growth, 
liquid blue, becoming hydrolysed and 
decolorised 

Potato plug- Small raised pale pink 
colonics with white aerial mycelium; 
after 2 months, plug and liquid dis- 
colored, growth dull buff, dry and con- 
voluted at base, round and zonate at top 
of slant, white aerial mycelium, surface 
and bottom growth on liquid 
Source: Frtm a case of mycetoma of 
the chest wall in a South African native 
Habitat- Human infections so far as 
known 

g. Nocardla pulmonalls (Burnett) 
comb nov. (Actinomycet pulmonaltt 
Burnett, Ann. Rept X. Y. .Slate Vet 
Coll , 19(»-1910, 1C7.) From Ditm 

pulmo, lung 

Gram-positive mycelium breaking up 
readily into oval aliapcd conidi-i Acid- 
fast, especially in e.arly stages of growth 
Gelatin Small, whitish, spherical 
colonics, edges of colony becoming clnlky 
white; limited liquefaction 


Agar: Moist, raised growth in the form 
of small, spherical colonies 

Glucose agar. Dull, whitish, convo- 
luted growth. 

Broth: Delicate, translucent film on 
surface, becoming corrugated with some 
whitish, spherical colonies in medium. 

Milk: Colonies on the surface of 
the medium, milk is coagulated in a few 
days, later digested. 

Potato. Luxuriant growth in the form 
of small, translucent, round colonies; 
becoming colored Icroon-yellow; later, 
growth becomes convoluted or folded 
with chalky white aerial mycelium, color 
of plug brownish. 

Non-pathogenic for rabbits and guinea 
pigs 

Aerobic. 

Source From the lungs of a cow 

Habitat: Bovine infections so far ns 
known. 

10. Xocaidla parafflnae (Jensen) comb 
noc. (Proactinomyces paraj^nae Jensen, 
Proc Linn Soc. New So Wales, W, 1931, 
362 ) From M L parajjina, paraiBne 

In agar media, the organism initially 
forms an extensive mycelium of long, 
richly-branching hyphao, 0 4 to 0 5 mi- 
cron thick After 5 to 6 days, at room 
temperature, numerous end branches 
swell to about double thickness, liecomc 
more refractive, exhibit fine incisions 
along their extcriwl contours, anil divide 
into oval, sporc-hke elements, 0 S to 1 0 
hy 1 2 to 1 5 microns Tins process of di- 
vision starts at the tips of the swollen 
branches and proceeds basipetally until 
most of the hyphac appear divided. Pri- 
mary septa have not been seen In the 
hypliac. A simibr process of division 
takes place m liquid media, where also 
the filaments often fall into fragments of 
vanahlc length The sporc-like elements, 
but not tlie undivided filaments, are 
markedly acid-fait. The aerial myce- 
lium consLals of rather short, straight, 
not v-ery miieh branched hyphae, 0 4 to 
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0 G mjcron thick, which never show any 
difTerentiation into sporea. 

Gelatin: No liquefaction. 

Sucrose agar: Very scant growth. 
Thin colorless veil, sometimes trith a 
trace of white aerial mycelium. 

Glucose agar; Fair growth. Vegeta- 
tive mjxeJium ^at, growing into me- 
dium; pale ochre-yellow to orange, with 
raised outgrou'ths on the aurf&cc. 
Growth of a crumbly consistency. Sc.nit, 
white, aerial mycelium. 

Nutrient agar: Slow but good growth. 
Vegetative mycelium superficial, some- 
what raised, ochre-yellow, hard, but with 
a loose, smeary surface. Aerial myce- 
lium scant, Small white tufts No pig- 
ment. 

Potato. Fair growth. Vegetative 
mycelium granulated, first palo-yellow, 
later deep ochre-yellow to orange. 
Scant, white, aerial mycelium No pig- 
ment 

Liquid media (milk, broth, synthetic 
solutions). Small, round granules of 
various yellow to orange colors, firm, 
but can he crushed into a homogeneous 
smear In old broth cultures a thick, 
hard, orange to brownish surface pellicle 
is formed - 

Sucrose not inverted 
Starch not hydrolyzed 
Cellulose is not decomposed 
Nitrates arc not reduced to nitrites. 
Milk is not coagulated or digested. 

Final reaction in gluco.se NILCI solu- 
tion, pH 4.6 to 4.4 

All strains show a marked power of uti- 
lizing paraffin ivax as a source of energy. 
Source: Isolated from soil. 

Habitat Soil. 

11. Nocardia minima (Jensea) comb, 
non (Prooclmoniyces rntrttmas Jensen, 
Proc Linnean Soc New So. Vfsiea, bB, 
1931, 305 ) From Latin minimus, very 
small 

Filanients and rods: 0,4 to 0.6 by 2 to 
10 microna In older cultures mostly 
short rods, frequently V, Y, swollen 
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forms, or cocci. Irregularly stained with 
ordinary dyes, geaeraJIy show' bars and 
bands. Generally a few cells from ogl- 
lures are acid-fast, most are not acid- 
fast. Gram-positive. 

Gelatin stab; Filiform, granulated, 
cream-colored growth. No liquefaction. 

Agar: Shvr growth, raised, folded, wj'tb 
finely myeloid margins. At first color- 
fess, after 6 to S weeks fiesh pink or coral 
pink. 

Potato: Growth slow, after 6 to 8 weela 
abundant, spreading, much raised, finely 
wrinkled, coral pink. 

Paraffin ig utilized. 

Optimum temperature 22” to 25° C. 
Distinctive characters: Closely re- 
sembles Noeardia corallina but differs 
in the much slower growth and the 
smaller size of the cells. 

Source: From soil in Australia. 
Habitat: Soil. 

12. Nocardla coralUoa (Bergey ct a!.) 
comb. npi>. (Bacillus mycoWes coraUimn 
IlefTeran, Cent. f. Bakt., II Abt., 11, 
1961, 459; Serraiia corallina Bergey et 
al.. Manual, 1st ed., 1923, &3;jSfrepW^m 
corallinusItesdcT, Jour. Path. andBact , 
S9, 1926, 1 ; Mycohaeterium agrcsle Gray 
and Thornton, Cent. f. Bakt., JJ Abt., 
75, 1928, &l; Actinomyces agreslis Bergey 
et ah, Manual, 3rd ed , 1930, 472; Pro* 
aettnomyces agreslis Jensen, Proc. hca- 
neaa Soe. New’ So. Wales, SB, 1931, 315; 
Proaclinomyces corallinus Jensen, tW., 

57, 1932, 364, J Trom Laiin coroUinui, 
coral red. 

Description irom Gray and Tborutoo 
(foe. ctt.), Jensen (foe. ett.) and Bynoc 
(T^caie, McGill University, Afontreal, 
1931). 

Branching rods, generally curved, l to 
1.5 by 3 to 10 microns. la older culture* 
generally shorter rods and cocci. Non- 
motile. Not acid-fast. Gram-positive. 
Gelatin colonies; Bound, convex, 

mnoolh. pink, sWn'nt'. ">8“ 

tous Deep colonies: Durrs 
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Gelatin stab: Nailhead; line of stab 
arborescent. No liquefaction. 

Agar coloniea: Round, convex, or um- 
bonate, smooth, pink, shining or matte; 
border lighter, edge filamentous or ntlh 
arborescent projections. Deep colooica: 
Burrs, or lens-shaped, with arborescent 
projections. In their very early stages 
colonies consist of branching filamentous 
rods. As the colony grows, the cells in 
the interior break up into short rods and 
cocci which eventually form the mass of 
the colony. Cells on the outside remain 
filamentous, giving the colony a burr* 
like apiiearance, and often fornung long 
arborescent processes. 

Agar slant: Filiform, convex, smooth, 
pink, shining or matte; arborescent or 
with projections from undulate border. 

Litmus milk; Alkaline. Reddish pci* 
hole 

Glycerol potato: Filiform, raised, dry, 
wrinkled, yellowish-brown to coral red 

Broth: Usually turbid. Blok scum 

Dorset’s egg medium : Filiform, raised, 
dry, wrinkled, orange. 

Loeffler's medium; Similar to erotpeh 
on Dorset’s egg medium, but pink 

Nitrites produced from nitrates. 

Acid from gbcerol and glucose with 
some strains. No acid or gas from su- 
crose, maltose or lactose. 

Phenol and m-crcaol arc utilized 
Some strains utilize nsphthalcnc. (Gray 
and Thornton ) Some strains utilize 
phenol or m-crcsol (Jensen) 

Optimum pH C 8 to 8 0 

Optimum temperature 22® to 25*C. 

Distinctive characters. Soil organism 
forming .Uvcobacfcn'ujn-like Colonics after 
2 to 4 daj'B on simple media. Pale pink 
cliromogcncsis Nailhcad growth In gela- 
tin stab Branching rods and short 
filaments. 

Source* Sci*cnty-four strains isolated 
from soils in Great Rritais and Australia. 

Habitat • Soil 

13 Nocardit globerult (Gray) comb, 
nop (.UycolHietm'um pfo&enitum Gray, 


Proc, Roy. Soc. London, B, 102, 1028, 
263; Proaeiinomyces globcrulua Reed, in 
Manual, 5tb cd , 1930, 833 ) From Latin 
gU/bus, a sphere. 

Description from Gray (foe. cif.) and 
from Bynoe (Thesis, AlcGtfi University, 
Montreal, 1931). 

Curved rods and filaments • 1 by 2 to 9 
microns, with many coccuid cells, es- 
pecially in old cultures Rods and Gla- 
ments are frequently irregularly swollen. 
Notacid-fast. Capsules may be present. 
Gram-pcaitive. 

Gelatin: After 19 days surface colonics 
im^larly round, 1 to 2 mm in diameter, 
convex, light buff, smooth, shining; edge 

entire. Deep colonies : Round, nith en- 
tire edge. 

Gelatin stab: After 8 days nailhead, 
irregularly round, convex, pinkish-white, 
smooth, shining; line of stab erose. 

Agar; After 4 days surface colonies ir- 
regularly round, 3 to 3 mm in diameter, 
convex, white, smooth, shining; edge un- 
dulate, erose. After 7 days, more con- 
vex and of a walcry appearance Deep 
colonies: After 4 days, lens-shaped • 

Agar slant . After 3 days, filiform, flat, 
watery; edge irregular 

Nutrient and peptone broth; Turbid 
with viscous suspension. 

lodolc not formed. 

Litmus milk; Alkaline 

Glycerol potato: After 21 hours, fili. 
form, moist, smooth, pale pink. 

Dorset’s egg medium: After 2 weeks, 
spreading, raised, moist, orange-eolorcd 

Locfilcr’s medium: Growth os on 
Dorset's egg medium, but salmon -colored. 

Nitrites not produced from nitrates. 

No acid from glucose, lactose, maltose, 
sucrose or glycerol. 

Phenol is utilized 

Indole agar* Blue crystals of indigotin 
formed. 

Optimum temperature 25* to 2S*C. 

Optimum pH 6.8 to 7.6, 

Distinctive characters*. This organism 
resembles most closely A’ofardia 
corolftRO. It is distinguished by pro- 
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dudng a more watery type of surface 
grow til, wore nearly entire deep colonies 
and more particularly by the production 
of indigolin from incjol. 

Source ; From soil }n Great Britain. 

Habitat: Presumably soil. 

14. NocardlasalmonlcoloridenBooren 
do Jong) comb. nov. (Mjtcohaelerium 
salmontcolor den Gooron de Jonff, Cent. 
f. liafct , ir Abt., 71, 1937, 216; Flai-o- 
baclerium salmontcolor BcrBcy et al.. 
Manual, 3rd cd„ 1930, 157; Proaelino^ 
inyc^s salmontcolor Jensen, Proe. Linnean 
Soc. New So. Wales, fi7, 1932, 368.) 
From I.atin sflima, salmon and color, 
color. 

Closely related to A^oeardio corolUna. 

On glucosc-asparagine-flgar after 18 to 
24 hrs., long brandling rods arc formed, 

1 0 to 1.3 microns in thickness, with 
smalf refractive granules of aerial my* 
ee-Uum, sometimes strcteblng into quite 
long filaments; after 2 to 3 days smaJI 
definite niycelia are present, and after 5 
t'o 6 days these have largely divided into 
sliort rods and cocci; the colonics liave 
the same burr-likc appearance as those 
of ^ocafdia coralhna. Many eeJJs at 
the edge of the colonics show, after 3 to 

4 days, club' or fwar-shaped swellings, 
up to 2 5 to 3 0 microns in width; after 

5 to 6 dai's, many o/ these snoJJen cells 
are seen to germin.'ite with the formation 
of two more slender sprouts (.Orskov, 
Investigations into the Morphology' of 
the ray fungi Copenhagen, 1923, 82, 
gives an almost identical picture of 
Streptot/ini rubra, it is questionable, 
indeed, whether these tw’o organisms 
are not really identira! ) 

Gclal in At 29” to 22”C , scant arbores- 
cent growth in stab, small wrinkled 
orange surface colony No liqiiefuction. 

Glucose asparagine-agar. Goodgrow'th, 
reatriefed. rather flat, edges Jobate, sur- 
face warty, gUstening, first pale orao^, 
later ochre-yellow; consistency crumbly 
After 5 to 6 weeks the growth is paler 


with many amaJ) pound raised yellovr 
secondary colonies. 

Glucose-nutrient agar; EiceJIent 
growth, spreading, flat, dearie, edges h- 
twte, surface folded, glistening, yellow, 

-i.. • • •' > 

lu 

cream-colored, later red; broth clear st 
first, slightly turbid after 3 weeks 
Milk: Good growth; pellicle of small 
cream-colored granules after 2 days, later 
a thick orange sediment, Not roagu- 
kited, but appears slightly cleared sfter 
5 weeks, the reaction becotning alkaline. 

Potato. Good growth, raised, warty, 
crumbly, glistening, at first bufl, chaug- 
ing to orange and finally to almost blood- 
red. 

Indole not formed. 

Nitriles produced from nitrates. 
A'ltmte, ammonium salts, asparagise 
and peptone are utilized almost equally 
well with glucose as source of csrbos, 
although the growth is most rapid nitl^ 
peptone. 

Sucrose not inverted, although readily 
utilized with sodium nitrate as a source 
of nitrogen. 

Paraffin readily utilized ns a source of 
carbon. 

Phenol not utilized. 

No acid from glucose or glycerol 
Starch not hydrolyzed- 
No grow th in o-ry-gen-free stmesphere 
Source : Isolated from soil by means of 
an ethylavwine enriched medium, at ST'C- 
flabitat: FrobsbJy soil. 

I5. Nocardia rubroperdneta (Heffer- 
an) comb. nov. (Butterh-icillus, Grsss- 
bwrgpr. Munch, mecl. ttbchnschr., 

1809, S43; Bacillus rubropertinclus liei* 

fcwk Cent. f. , II Att,, II, 1»' 

460; Serralia ni6ropertmcft^* Bergey e 

»1 , Mitnunl, lei cd., 1923, 96; Sir*” 

terium rubroperlincium Ford, Test • o 
Ifect , 1027, 255; Proaclinomyces r»- 
6roptr(fac/» need, in 5ih ed.. 
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1939 , 835.) From Latin, colored very 
red. 

Buttner (Arch. Hyg , 87, 1926, 17) 
regards Mycobacterium eos aa probably 
identical with Wt/coJ>acieriwm nibrum 
Sohngen (Cent. f. Bakt., 11 Abt , 37, 
1913, 599), Grassberger’a organism {loc 
ci( ), Hermann and Morgenrot’a organ- 
ism (Hyg Rundsch., 7, 1893, 229), and 
Weber’s organism (Arb. a. d. k Gesund- 
hcitsamte, Berlin, 19, 1003). 

To this list Lehmann and Neumann 
(Bakt. Diag., 7 Aufi., S, 1927, 7(H) also 
add the organism of Ascher (Ztschr f 
Hyg., 32, 1899, 329) and the butter 
bacillus of Aujeszky (Cent, f, Bakt , I 
Aht . Orig . 31, 1902, 132) 

Jensen (Proe Linnean Soc. New So 
Wales, 48, 1931, 32) regards the following 
organisms as probably identical Roc* 
Urtum ru^riim Migula (Syst. d. Bakt , 
B, 1900, 488) a preliminary description of 
which is given by Schneider (Arb. bakt 
Inst. ICarlsruhe, 1, Heft 2, 1894 , 213): 
probably this is also the organism re- 
ferred to by Haag (Cent. f. Bakt.. 11 
Abt , 71, 1927, 35) as Bacterium rutrum, 
and Mycobacterium rulrum Sohngen (loc. 
cil ) 

Description taken from Grassbetger 
(foe. ct'D.HcfTeran (foe cB.) and Jensen 
(foe. cil ). 

Small rods. 0 3 to 0 9 by 1.5 to 3 0 
microns Cells in 18 to 21 hour agar 
culture in bc.autiful angular arrangement, 
after 2 to 3 d-ays nearly coccoid, 0 6 by 
0 S micron. Tendency for branching on 
glycerol agar after 2 to 3 days, but branch, 
mg docs not occur commonly tliough 
granules of aerial mycelium are sometimes 
seen (Jensen). Not acid-fast (Grass- 
berger) Acid-fast {HefTeran). Vari- 
able (Jcn.«on). Non-motile Gratn- 
poaitivc 

Gelatin colonies' Irregular with crenate 
margin and folded surface Coral red 

Gelatin slab- Surface growth like Ibc 
colonies Ghtwth in stab at first thin, 
then granular to arborescent with chro- 
mog«*ne«is No liquefaction 


Agar colonics: Small, granular, be- 
coming pmk to red depending on com- 
position of agar. 

Agar slant- Dry, lustreless (H) to 
glistening (S), pink to vermillion red. 

Broth. Faint uniform turbidity with 
satmon-pink pellicle (m scales) which is 
renewed on surface as it settles to form a 
red sediment (HefTeran, Jensen). 

Litmus milk; Thick, fragile, dull coral 
red surface scales and sediment Un- 
changed (Hefferan) to alkaline and 
somewhat viscid after 3 to 4 weeks 
(Jensen). 

Potato- Slow but excellent intensive 
red growth becoming dull orange 
(Jensen). 

Nitrites not produced from nitrates; 
nitrates, ammonia and asparagine arc al- 
most as good sources of nitrogen os pep- 
tone (Jensen). 

Benzine, petroleum, paraflin oil and 
parafiln are utilized as sources of energy 
(Sobn^n). No action on manganese 
dioxide (Sohngen, Cent, f Bakt., II 
Abt . 40, 1914, 555). 

Optimum pH 6 8 to 7 2 Growth stops 
at pH 4 9. 

Temperature relations Grows well be- 
tween 20* and 37*C (Jensen) 

Aerobic to facultative anaerobe. 

Distinctive characters • *Vyco5acfe- 
riura-likc colonics w ith coral to vermillion 
red chromogcnesis on asparagine agar, 
potato, gelatin and other media. Short 
rods, seldom forms filaments. Generally 
not acid fast 

Source Six cullurrs isolated from but- 
ter (Grassborgor) Pci oral cultures iso- 
latiMl from soil in Holland (Sohngen) 
and Australia (Jensen) Two cultures 
as contaminants in tuberculin (lasia 
(Hagan, Breed) 

Habitat. Probably widely distributed 
in 8 <n1. 

10 Nocardia rubra (Kra.«silmkov) 
comb nor (Proacfinnm^/cfs ruber Kras 
silnikov. Bull Aca<l Sci U.S. S 11., No 
1, mis, 1.10 ) Prom Ijtin ru5fr, rwl 
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Nittog^n is viiUuctl as sodium nltmtc, 
ammonium phospiiate and aspaia^no, 
althougli these are inferior to poptoneas 
snurcos of nitrogen. 

Source: Fermented boots- 

20. Nocardla flava (KmssiJnikov) 
cojnb. nov (Proacltnomi/ces^at'usKras- 
silntkov, ItuU. Acad. Sd 17. S- S- K., 

Xo. 1, 1938, 139.) From lAtin j?fftvs, 
ycllott-. 

Cells at first fiJamontous, 07 to O.S 
microti in diameter; a/tcr 2 io 0 days 
broken into long rods and then info 
eocet 0.7 micron in diameter. Nosporeg, 
some strains form eWamydospores. Cell 
vxuUipUca.ttan by fission, cross-wall for- 
mation, rarely by budding. Cells 
Gram-positive; not ocid-faat. 

Gelatin : No liquefaction. 

Synthetic ogar colonies : Bright yellow 
or gold color. 

Meat peptone media: Dirty yellow 
pigmentation. 

Agar colonics; Pigment bright yellotv 
or gold color on synthetic media, dirty 
yellow on meat peptone media. Pigment 
not Bolablo in medium. Surface of 
colony somewhat shiny or rough and 
folded, of a dough-like consistency. 

Milk: No peptonization or coagulation. 

Sucrose weakly inverted. 

Starch is hydrolyzed. 

Does not grow’ on paraffin and wax but 
makes weak growth ort fat. 

Ifabitat: Soil, not common. 

' 23. Nocardla znadurae frtnceet) 

21. Nocardla viridls (Krasailnikov) piancjjard. (Slreptothrix mad irae 'Vit,- 
comb. nov. {pTOactiiiomycea rtridis I»; 

Krassilnikov, Bull. Acad. Sci.U.S S.R., ^jg^ebaed, Bouchard’s Traits de Path 

No. 1, 193S. 139). From Latin viridis, ggg. Oogfora tnadurae 

green. Lobmann and Neumann, Bakt. Diag-, 

Mycelial cells often branching, 0 7 to g iS95,3SS-,Actinompccsmadurae 

0.8 micron in lilamcter with CMS-nJI; Ceber Strahlecpam. 

after 5 to 7 days the cells break up into Cladothrix madurat Mac^, 

rods 5 to 15 microns long. Cocci not > ' 

observed. Ceils multiply by fission, 
seldom by budding. Spores not formed. 

Cells Gram-positive, not acid-fast 
Gelatin: No liquefaction. 


Colonies Mtored dark green. Pigmeet 
Bol fioiublo in medium, in naler or in 
onpoic solvents. Surface of colony 
sonieo-twt shiny. On polalo, roosli, 
much foldecl, broken up into small cob 
onies. 

Milk: No pepfonization or coagulation 
Sticrose readily inverted. 

Starch weakly hydrolyzed. 

Grows well on fats and paraffin and 
less on wax. 

Habitat : Soil. 

22. Nocardla cltrea (Krasailnikov; 
<ow6- nov. (Prooclvnenvycfs ripsas 
Krassilnikov, Bull. Arad. Sci. U. S. S. R., 
No. 1, JD28, 139.) From M. L. 
lemon yellow. 

Mycelium in young cultures consists 
of very fine threads 0 3 to 0.5 micron in 
diametei. Alter Beveral days the cells 
break up into short rods 0.5 by 3.5 to 5 
microns and into cocci 0.3 to 0 5 micros 
in diameter. Multiplies by fission and 
bud formation ; spores not formed. Cells 
not acid -last. 

Gelatin; Llguelaction. 

Colonies; Yellow-green, usually rough 
and folded. 

Milk: Coagulation and pepioaijation. 
Sucrose is inverted. 

Starch is hydrolyzed. 

Weak growth on fat. No growth on 
paraffin or wax. 

Habitat: Soil and ViRter. 


Traitd Pratique de Bact., 4th ed., HWh 
1090; Discomyces madurae Gedoe.s , 
Champ. Paras. Homme et Animso^f 
Paris. 1902. 169.) Named for the disease 
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Madura foot, with which this organisin 
IS associated. 

Oospora tndtea Kanthack (I&nthack, 
Jour Path and Bact , t, 1893, HO; No- 
eardia tndtea Chalmers and Chrislo- 
pherson, Ann. Trop Med. and Paraait., 
lO, 191G, 231 ; Dtscomyees tndieus Neveu- 
Lemaire, Precis do Parasitol Hum , 
5tli cd , 1921, 42; /Icttnomi/ees tndtctis 
Brumpt, Precis de Parasitol , Pans, 
4tli ed , 1927, 119G) is regarded by some 
authors as identical with ^oeardia 
madurae Blanchard If this is estab- 
lished, then the correct name of the 
organism is Noeardia tndtea (Kanthack) 
Chalmers and Christopherson 
The species described under the name 
Aeltnomycea madurat m previous editions 
of Bergey’a Manual is definitely not the 
true causative agent of the disease and is 
probably a contaminant carried as a cul- 
ture of this species. 

Morphology in tissues, growth in form 
of granules consisting of radiating 
actinomycosis. In cultures, initial 
branched mycelium fragmenting into 
rod -shaped and coccoid bodies. No 
aerial mycelium or spores. Not acid- 
fast. 

Gelatin Groivth scant, whitish, no 
liquefaction 

Gelatin colonics Round, glistening, at 
first white, then bull to rose or crimson 
Pigment production is irregular and un- 
predictable. Occasionally red soluble 
pigment is produced Growth eventu- 
ally wrinkled No aerial mycelium 
Potato Wrinkled friable growth, buff- 
colorcd, sometimes red 
Broth Growth as a lloccular sediment 
Milk No change, or slight slow pep- 
tonization 

Diastatic (?) action 
Not pathogenic for the usual laboratory 
animals, pathogenic for monkejs (Mus- 
grave and Clegg, Philippine Jour Sci , 
Ser B , Med. Sci , 5, lOaS, 470). 

Habitat Cnase of some cases of Madura 
foot. 


24 Noeardia lutea Christopherson and 
Archibald. (Christopherson and Archi- 
bald, lancet, 2, 1918, 847; Aclinomycea 
luteua Brumpt, Precis do Parasitol., 
Pans, 4th ed , 1927, 1206 ) From Latin 
luteua, yellow*. 

Description from Erikson (Med. Res. 
Council Spec. Kept Scr. 203, 1935, 30). 

Initial elements swollen and seg- 
mented, giving rise to irregular spreading 
polymorphous colonies composed of cells 
of all shapes and sizes with markedly 
granular contents Later more mono- 
morphous, the filaments being arranged 
lo angular apposition. Sometimes (e g., 
on synthetic glycerol agar) the segments 
are so granular as to appear banded On 
potato agar, small filamentous colonics 
are formed with irregular angular branch- 
ingand bear a few isolated short straight 
aerial hyphae 

Gelatin - Pale pink wrinkled growth on 
n-all of tube and colorless punctiform and 
stellate colonics in medium; no liquefac- 
tion. 

Agar. Abundant, coherent, moist, pink 
membranous growth with round discrete 
colonies at margin, after 3 weeks colorless 
fringed margin, round conduent portion. 

Glucose agar. Scant reddish smeary 
growth 

Glycerol agar: Yellowish-pink, 

wrinkled membrane 

Potato agar Coherent pink moist 
growth, centrally embedded with small 
round discrete colonics at margin. 

Doract'a egg medium Poor growth, 
dull pink, spreading. 

Serum agar Confluent granular pink 
membrane 

Broth Pink fUkc.'i and surface growth. 

Inspissated scrum Raised convoluted 
pink m.'iss, becoming orange, much 
wrinkled, scalloped margin. 

Synthetic sucrose solution: Red 
granules and abundant minute colorless 
colonics at Ixitlom; in 2 weeks a colorless 
dust-like surface pellicle. 

Glucobc broth: .\hundant, pinkish 
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flalcy surface growth, breaking up easily 
&n(i staking to bottocn. 

Litmus milk: Orangc-red surface and 
boUom growth. liquid blue. 

Potato plug- Carmt-rciij moist, thick, 
granular growth in bands, j>art{y mised 
and nitb discrete round eolomes; sparse 
colorless very thin aerial mycelium at 
top of slant in 2 months. 

Source: Prom actinomycosis of the 
lachrymal gland. 

25. Wocardia blackwellll (Erikson) 
comb, nor. {Aeliuomi/ces HaeicieclliiJLrik- 
eon, Med. Hcs. Counc. Spec, llept. Scr. 
m, J335. 37.) 

Description from Erikson (foe. ciL, 
p.32). 

Initial elements short, rod-Ilke, grow- 
ing out into longer forms sparsely branch- 
ing, small radiating coiomes aro produced 
with short straight aerial mycelium, 
frequently large round or ovoid cc/fearo 
interposed in the irregularly segmented 
chains of cells, being sometimes isolated 
in company with 2 or 3 short filaments 
and sometimes terminal. 

Cplatio. Few colorless minute colonies 
along line of Inoculation; after dai-s 
abundant colorless colonies to 10 mm be- 
low surface, larger pink yellow surface 
colonies wilb white aerial mycelium; no 


submerged margins, few aerial spites, 
moderate aerial mycelium at top of 

slant. 

Broth: Flakes, later innumerable 
minute colonies, some adhering to wall 
just above liquid level. 

Synthetic sucrose solution: Delicate, 
round, white colonies; later abundant 
minute colonies in suspension, thick 
cream pellicle on surface and pink 
grains in sediment. 

MiJk; Deavy convoluted bnght yeWoir 
surface pellicle, no coagulation. 

Litmus milk; Yellow surface growth, 
milky sediment, liquid unchanged. 

Carrot plug: Small, round, smooth, 
cream-colored elevated colonies in 10 
dai-s; sparse stj/T colorless aerial spikes 
in ID days; abuncianUy piled up, con' 
voluted, oebreous growth in 25 days, 
Sour<ro.* From bock joiat of fos}. 

2G. Nocardfa cunlculi Snijders. 
(Snijders, Gcnecsk. Hjdsch. Med. Ind., 
S4, 1924, 47 and 75; Aclinompcei cunicvli 
Erikson, Med. lies. Council Spec Kept- 
Ser. 203, 1935, 32; not Aelinomyets 
tuaiev/t Csspenni, Cent. f. Bakt , ti, 
1894, €S4 ; A ciiriom^es sumlrae Erikson, 
toe. cft., 32.) From Latin cunievivs, 
rabbit. 

Description taken from Erifcson (fco- 


liquefaction. 

Agar; Confluent wrinkled growth with 
Btaall, round, pinkish, discrete colonies 
at margin. 

f Glucose agar Abundant, pale pink 
growth, small conical colonies, piled up, 
convoluted. 

Glycerol agar: Extensive, granular, ir- 
regular, thin, pinkish growth; after 40 
days, a few discrete colonies with de- 
pressed margins, center piled up, pink. 

Serum agar; Smooth, cream, umbili- 
cated colonics, with submerged grotvtb 
extending into medium in fccsilops 5 to 8 
mm deep, a pale pink mass in 2 weeks 

Potato agar. Small, round, cotoriess 
colonies covered with w'hito aerial my- 
celium; after 2 weeks colonics dull pint. 


fit., p. 31). 

Lai^c sn-ollen cells give rise to ramify- 
ihg filaments or to small chains of short 
thick segments wliich brsneh out inte 
more regular hyphae; sometimes the ir- 
regular elements are beset with spiny 
processes before giving me to typif' 
long branching filaments; later the pi^ 
tuie becomes more roonomorphous and 
short straight aerial hyphae are borne, 
which presently exhibit irregular scg- 


eUtin: Few flakes. No liquefaction, 
gar: Small, round, elevated, cream- 


wnntled. 
Glucose agar 


• Minute, colorless coloo- 
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ies; becoming dull pink, partly confluent 
and piled up, few stiff piokacnal spikes. 

Glycerol agar: Small round elevated 
crcam-colorod colonics, margins de- 
pressed ; becoming smooth, discrete, 
ycllonish. * 

Dorset’s egg medium. Scant pinkish 
smeary growth. 

Serum agar- Small, raised, cream- 
colored colomcs, becoming confluent and 
piled up 

Inspissated scrum. Thick, colorless, 
nbbed membranej no liquefaction 
Broth. Small and larger crcam-colorcd, 
scale-like surface colonies, abundint, 
floceulent bottom groivth. 

Synthetic sucrose solution; Thin sur- 
face pellicle, small colorless flakes, 
minute particles at bottom, scant gronth 
Milk • Heavy yellow gron th attached to 
n’alls : solid coogulum in 1 month 
Litmus milk. Yellow surface growth, 
liquid unchanged. 

Potato plug - Coral-pink, dry, granular 
growth, covered to a coosidcrablc extent 
with white aerial mycelium, piled up in 
center, discrete colonics at margin, pink 
surface pellicle on liquid and colorless 
colonics at base 
Source: Infected rabbits. 

27 Nocardla rangoonensls (Crtkson) 
comb nop. {Aetinomyeea ranyoon Lrik- 
son, Med. lies Council Spec Ilcpt Ser. 
203, 1035, 37 ) 

Description from Crikson (foe. fi(, 
p.33) 

Swollen round initial cells, giving rise 
to branching hypliac which segmeni and 
present slipping and angular arrange- 
ment; few short straight acrUl hypliac, 
which later develop into a profusely 
branching long waving aerial mycelium. 
Non-ncid fast. 

Gchtin Abundant minute cotonies in 
depths and larger crcam-colorcd ones on 
surface witli white acrul mycilium; 
brown pigment surrounding growth No 
liquefaction. 

Agar colonies: Hound, lobatc. umbUi- 


cated, raised up, cream-colored to pale 
pink; later, medium d:scolorc(l dark 
browo, colonics colorless. 

Glucose agar: Convoluted, coherent, 
cream-colored growth, medium dis- 
colored After 23 days, wrinkled, bis- 
cuit-colored growth, colorless margin, 
border white aerial mycelium, medium 
dark brown. 

Glycerol agar- Dull, mealy, pink, 
wrinkled growth, scant nhitcaerial myce- 
lium at top, medium slightly discolored. 

Coon’s agar : Minute colorless colonies 
in streaks. 

Potato agar; Small, round, lemon- 
colored colonics, partly confluent, with 
while aerial mycelium, later medium dis- 
colored light brown, submerged growth 
greenish. 

Dorset’s egg medium : Dxtcnsive color- 
less growth, pale pink aerial mycelium in 
center, later covered with a powdery 
pinkish-white aerial mycelium. 

Scrum agar colonics Irregular, small, 
elevated, cream-colored, frequently urn- 
bilicaied. 

Inspissated serum Poor growth, small 
piled up pink mass. 

Broth Abund.ant colorless growth, 
floceulent mass at bottom and pellicle 
at surface, medium slightly discolored. 

SynthctiCBUcrose solution Small white 
colonics A\ith pinkish tinge on surface, 
lesser bottom growth. 

Milk Coagulation, yellow surface ring, 
becoming partly peptonized, liquid dis- 
colored dark brown, brownish growth up 
Bide of tube. 

Litmus milk Colorless growth, liquid 
partly decolorized; coagulation; Later 
partly digested. 

Carrot plug Sm-all round colorless 
colonics, xcivety white aerial mycelium,- 
in 2 monlh-a, piled up pink granular nuiss 
with warted prominences, marginal zone 
while aerial mycelium and thin all over 
ccninil aerial mycelium. 

Source: Human pulmonary case of 
strcptothricosis. 
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Jhbitat: Human infectiona so /ar as 
knoT^mj 

28. Nocardla cavlae SniidcJs. 
(Snldjcrs, Geneesk. Tijdschr. Ned. Ind., 
6i, 1924, 47 and 7S; Aciinomycfs catia^ 
Erikson, Mod. Hca. Councj} Spec. Ilept, 
Scr. 203, 1035, 37.) Prom the generic 
name of the guinea pig. 

Descriglhn from Erikson (toe. eft 
P 32). 

Initial segmentation, producing de- 
ments of appro.ximatcly even thickness 
arranged in angular apposition, and later 
long profasc)y ramifying threads n-ilh 
strongly refractile proiopbsm. Aerial 
mycelium straight and branching, the 
aeria! hyphac with occasional coiled tips 
divided into cylindeie&l conidia. 

Gclatiti: A feTr colorless flakes. No 
liquefaction. 

Glucose agar: Piled up, convoluted, 
crcam-colored to pale pinfcgrowtb, white 
aerial mycelium. 

Glycerol agar; Scanty gror^'th, 

Coon’fl agar; Colorless scant growth, 
partly submerged, white serial mycelium. 

Potato agar ; Colorless spreading growth 
with dense white aerial mycelium. 

Dorset’s egg medium; Heavily corru- 
gated pale pink growth with submeigcd 
margia, dense wirie aerial myecitum in 
center; after 3 weeks, colorless transpired 
drops. 

Serum agar : Pale pint wrinWed 
growth, partly submerged; after 4 weeks, 
piled up W’ith scant white aerial myce- 


Eitmus milk; Liquid blue, surface 
growth; after 1 month, white aerial my- 
celium, colorless sediment, liquid still 
blue, 

Pobto plug; Small colorless colonies, 
white powdery aerial mycelium; later 
abufiihnt raised pale pink eanflueat 
growth, discolored plug; after 2 montba, 
miaed buckled pink colonlea with white 
aerial mycelium floating on liquid at base. 

Source : Infected guinea pigs, Sumatra. 

29. Nocardia actlnomorpha (Grayaad 
Thornton) comb. tioe. (blycohactemm 
actinomorphum Grayand Thornton, Cent, 
f. Bakt., II Abt., 7S, 1928, 88; Acitno- 
myces aclinomorphvs Bcrgey et al , 
Manual, 3rd ed., I93d, 471; Froectino- 

■■ 1 .. Viy,^ -Jin. 


shape, form. 

Description from Gray and Thorotoa 
(he. eU.}, Jensen (he. cU.), and Bynoe 
(Thwia, McGill UaiversUy, Montreal, 
1931). 

long branching filaments and rods : 0 5 
toO.Sby lip to lOmicToas, In older cul* 
tures rods 2 to 3 microns Jong gecerall.'' 
predominate. On some media exten- 
tivcly branching hyphae occur. Readily 
stained. Not acid-fast. Grom-positive 
Gelatin colonies ; After 12 days, round, 
sauccr-hfce, white, raised nm, edges 
burred. Liquefaction. Deep colonies: 
Burrs. 

Gelatin stab; After S to 14 days, sac- 


Hum, medium discolored reddish-brown. 

Inspissated serum: Pale pink raised 
growth, coiled, white aerial myceyium. 

Broth : Cream-colored wrinkled surface 
pellicle extending up wall and breaking 
easily, moderate bottom growth, flaky, 
medium discolored 

Synthetic sucrose solution; Round 
white colonies m suspension and attached 
to one side of tube, pink surface colonies 
w'ith white aerial myecUam, 

Milk: Colorless surface growth, white 


cate liquefaction, 5 to 8 mm. 

Agar colonies: After 11 days, round, 1 
mm in diameter, convex, white, grasabr 
or resinous; long arborescent processes 
from the edge. Deep colonies : Aiboies- 
cent burrs; processes about equal to 


liametcr of colony. 

Agar alatif : fiWo™, raised to 
.tile, rueoso, dull; a*® undulate, win 
tong tufted projections below sotto. 
Broth- Turbid, or cter v.-vt!. »l»l' 


aerial mj’CcHum; coagulation 


scum 
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Dorset’s egg Tnedium: After 2 weeks, 
raised, dry, smooth, salmon-buff groxith. 

LoefUer’s medium; After 2 days, 
smooth, moist, warty, salmon-colored 
growth. 

Litmus milk : Alkaline after 5 to 7 days. 
Glycerol potato: After 2 days, dry, 
wrinkled, pink to orange growth. 
Nitrites are produced from nitrates. 
No acid from glucose, lactose, sucrooe 
or glyceiol. 

Phenol and naphthalene arc utUiacd 
Optimum temperature 25* to S0®C. 
Optimum pfl 7 8 to 8 5. 

Distinctive characters: Differs from 
A'oeardia eoefioea in saccate liquefaction 
of gelatin. Long rods and filamenta. 

Source: A few strains have been be- 
lated from soil in Great Britain and 
Australia 

llabitat: Presumably soil. 

30. Nocardia flavesceas (Jensen) 
comb nov. {Proaelinomyees fiatetetns 
Jensen, Proc. Linnean Soe. New So 
Wales, BB, 1031, 3G1.) From Latin 
/fflicsccm, becoming golden yellow. 

On media where a firm growth is pro- 
duced, the vegetative mycelium appears 
as long, branched, non-septate hyphac, 
0 4 to 0 C micron thick. In other media, 
as on nutrient ngir and potato, septa arc 
formed and the mycelium appears in 
preparations as fragments of very vnri- 
able sire, partly resembling highly 
branched mycobacteria. In several 
cases— for instance, on nutrient agar at 
2S* to 30°C, in 5 to C necks old cultures in 
glucose broth, and in glucose Nil* Cl 
solution — short elements assume swollen, 
fusiform to lemon-shaped forms. The 
aerial mycelium consists of fairly long 
hypliae of the same thickness ns the 
vegetative hyphao, not very much 
branched, without spirals, often clinging 
togothcr in wisps. A differrntialion 
into spores is never visible by direct 
micrtscopic ctamination. Neither is 
ihii the ca.«e in stained preparations; 
here the serial hyphac break up into 


fragments of quite variable length, from 
1.2 to 1.5 up to 10 to 12 microns, showing 
an irregular, granulated staining 

Gelatin: Slow’ liquefaction. 

Sucrose agar: Good growth. Vegeta- 
tive mycelium superficially spreading, 
much raised and wrinkled, cracking, 
w hite to cream-colored, of a dry, but loose 
and crumbly, consistency. Aerial my- 
celium scant, thin, white. Faint yellow 
soluble pigment after 2 to 3 weeks. 

Glucose agar: Good growth Vegeta- 
tive mycelium superficial, wrinkled, 
honcy-ycllow, of a hard and cairtilagin- 
OU3 consbtency Aerial mycelium thin, 
smooth, white. Yellow soluble pigment. 

Nutrient agar: Good growth. Vegeta- 
tive m> cclium raised and much wrinkled, 
first dirty crcam-colorcd, later dark 
yelJenbb-gray, cfa$oll, moist, curd-like 
consistency. No aerial mj cclium. No 
pigment. 

Potato: Good to excellent growth. 
Vegetative mycelium much raised and 
wrinkled, first cream-colored, later yel- 
lowish-brown, soft and smeary. No 
aerial mycelium, no pigment. 

Glucose broth Bather scant growth. 
Granulated, yellowish sediment; no sur- 
face growth. Broth clear No pigment. 
No acidity. 

Sucrose 13 inverted. 

Starch is hydrelyred. 

Cellulose is not dccomprsed. 

Nitrates arc reduced slightly or not at 
nil with %’arious sources of energy. 

Milk: Coagulated and slowly rcdis- 
solved with acid reaction. 

Final reaction in glucosc-NlLCl solu- 
tion, pH 3 0 to 3.C. 

No growth under snaerobic conditions. 

llabitat. Soil. 

31. Nocardia maculata (Millard and 
Burr) tomb. nor. (Actinomycra macufa- 
fus Millard and Burr, Ann. AppJ. BjoJ., 
J5, 192C, 5S0; ProcefinoTnycf* monifatus 
Umbreit, Jour. Bact., .3S, I93a, gi.) 
From Latin macu/afuj, spotted. 

Description taken from Umbreit. 
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Filamentous organisms posaessSng a 
tough shiny colony nhieh is cartilagin- 
ous, rarely protlucingan aemJ mycelium, 
though in certain strains, it may occur 
frequently, detains the no'celmm form 
for long periods. Not acid-fast. 

Gelatin: Liquefaction. 

In the young colony an orange-yellow 
to orange-rod intercellular pigment is 
produced on all media, which may or 
may not ch.ango to bbek as the culture 
ages. 

Milk; No digestion. 

Starch is hydroly 2 ed. 

Does not utili 2 e paraflin. 

Habitat : Soil. 

32. Nocardia rhodnll (Krifcson) comh. 
noi’. (/lctmom|/eM rhtjdmi Ilnkson, 
Med. Ilea. Council Spec. Ilcpt. Scr. 
203, 1035, 37.) Named for the insect 
genus, 7rtocl«ii/a. 

Description from Crik&on (loc. cil., 
p 20). 

In cariy stages, the minute cotoniesare 
composed of hyph.al segments arranged in 
angular apposition; the aerial myccUam 
being short and straight. Later the 
growth becomes extensive and spreading, 
made up partly of long, genuinely branch- 


Dorset’s egg medium; Salmon-pink, 
granular membrane; later piled up. 

Serum agar: E-xfensive, reddish, con- 
fluent mass, granular, fending to be piled 
up; t he medium around the grow th shoivs 
reddish coloration in 2 weeks. 

Inspissated serum; Smooth, round, 
pale pink colonies, centrally depressed 
and irregubrly coiled larger mass; do 
liquefaction. 

Broth; Salmon-pink flakes In sediment 
and colonics on surface; alter 2 reeki 
abundant groa-th, discoloration of me- 
dium. 

Glucose broth : Thin, pink, euperfieial 
pellicle, easily breaking up, and sroali 
Ihkcs in sediment; after 2 weeks abun- 
tlanl growth extending up tube. 

Synthetic sucrose solution; Colorless 
lo pink colonies in superiicial pelltcls, 
and minute round white colonies co- 
herent in loosely branching mass in 
sediment. 

Milk; Bright orange growth; medium 
iinelwnged. 

Potato agar. Abundant, pink growth. 
piled up, scant stilt irhito aerial myce- 
lium at top of slant. 

Source; From rcduvld bug, Bhodnivt 
ptnlixua. 


ing filaments and partly of short segments 
cxhibitingelipping branching, each giving 
rise to aerial hyphae. After 2 weeks the 
angular branching is very marked, deli- 
cate spreading herring-bone patterns 
being formed. 

Gcbtin- Rapid liquefaction; pale pink 
colonies in supcrflcml pelljrfe and sedi- 
ment. 

Goon’s flgar. Colorless pinjwint 
colonies. 

Czapck’'sagar Minute, colorless, round 
colonies. 

Glucose agar- Abundant, coral pink, 
convoluted, piled up growth 

Glycerol agar Extensive growth, dull 
pink colonies round and umbilicated, be- 
coming piled up and deeper coral, later 
partly submerged 


Notaidla gardneri (ITsksraan) 
comb.vov. (Actinomycefe, Gardner sm 
C hain, Brit. Jour. E.xp. Path., SS> 

123; Proaeiiwmyces gardnert 
in Waksman, Horning, Wehch and W- 
niff. Soil ScL., S4, 1942, 2S9 ) Named 
Prof. Gardner who first isolated tins 
organism. 

Gram-positi\'e, branching mycelium. 

Gelatin; Cream-colored surface njig 
Hapid liQUcfastion, Green ' 

brmvn soluble plemcnt eraduallj *Sose“ 
through tie liqoeScd portion. 

Kutriont agar- Cream-colored, cK 
rated, iichenoid growth, *"<•' ® 
leathery; no aerial mycelium; very 

btoivoish pigment. Uchenoid 

Glueoao agar; Brownish, hcheno 
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growth, with wide, cream-colored edge; 
white to grayish aerial mycelium gradu- 
ally covering surface Reverse of growth 
yellowish; no soluble pigment. 

Glucose-asparagine agar- Aerial myce- 
lium develops slonly. 

Tryptone broth* Growth occurs as 
small pellets at the b.ase of the Aaair; 
later, a thin surface pellicle appears, 
which consists of a branching myeelmin 
Black pigment slowly produced 
Litmus milk: Unchanged. 

Potato • Barnacle-lifce, brownish, 
spreading growth, no aerial mycelium 
Medium brownish around growth. 
Indole not formed. 

No acid from glucose, lactose, maltose, 
mannitol, sucrose and dulcitol. 

Good growth at 25*0. Slow growth at 
37*C 

Distinctive character. Produces an 
antibiotic eubstanee (proactinomycin) 
upon synthetic and organic media which 
la primarily active against various Gram- 
positive bacteria. 

Source : Isolated as an air contaminant 
at Oxford, England. 

'Appendix 1: The following species 
probably belong to this genua Many arc 
incompletely described Some of the 
species listed here may belong in tli** 
genus Slreplomyccs 
Aclinomijces albiia aetdua Xculkirrh 
(Neukircli, Inaug Djss , Str.a*>sburg. 
1902, 50, Actinomyces <il6us \ar wcidus 
Nannizn, in Pollacci, Trait Mieopat 
Umana, 4t 1931, 9.) From a case of 
koratitU. 

Acfinomycf* Ofadi Doilgc {Ulrcplo- 
tfinznadurae Koch and Stutxgcr,Ztschr 
1 H>g., C9, 1911, 17; not Slreptolhrtx 
madurae Vincent, Ann Inst. Past . 
8, 1S91, J29; Dodge, .Medical Mycologj*, 


St. Louis, 1935, 729.) From a Madura 
foot in Egypt, case of Dr. Avad. 

AcUnomi/ces bolognesti-ckittreoi (Viiil- 
Icmin) Dodge (Malbrachea bolognesii' 
chiurcai Vmllomin, in Bologncsi and 
Chiurco, Archivi di Biol , /, 1925; Dodge, 
Medical Mycology, St Louis, 1935, "66 ) 
From ulcers oa the thorax. 

AcUnomyecs eameli (Mason) Sartory 
and Bailly (Slreplolhris camcli Mason, 
Jour Trop. Med and Therap , S2, 1919, 
31, Ooipora camelt S.irtory, Champ 
Paras Homme et Anim , 1923, 822, 
Sartory and Bailly, Mycoses Pulmo- 
n.airc3, 1923, 253 ) From pseudotubcrcu- 
iosis lesions in a camel 

AcCinomyees cants (Ilabe) Gosperini 
(Discoffiycrs pleurtiicus \’achctta, 
Studi c ricordi clin Milano, 28S2, Ffeu- 
ramijces cants/amiUaris Rivolta, Gioritalt 
d Anat Fisiol. e Patol , /C, ISS4, 4; 
Cladoihrix cams Ilabe, Berlin tierurztl. 
Woclinschr , ISSS, SLGasperini.Ann Ist. 
d’lg sper Umv Roma, t, 1892, 222, 
Slreplolhrtx earns and Aclinomi/ee$ 
pleiirideus cams /amiliorij, quoted from 
Gaspenni, Cent f Baht , tS, 1894, 
OSI, Leplolhrtx pleurilieus Piana and 
Galli-Vallcno, 1S9C, quoted from Nan- 
m«i, in Pollacci, Tratt. Micopat, 
Um.ana, 4, 1931, 37, Nocarjia cams 
Chalmers and Chnstoplicrson, .\nn 
Trop Med and Parasit , JO, JOIO, 255, 
Oospora cams S.-irtorv, Champ Paras, 
llomwcct .Vitim , 1923, 821 } Babe iso- 
lated this org.inism in two cases of phleg- 
mon and a case of peritonitis in dogs, 

Actinomyces cilrocremeus Xannizzi 
(.Ifycobactcriuni dtphtheriac artum Trin- 
ras, 1907, quoted from Kannizzi, in 
Poll.acei, Tratt Micop.at. Um-ana, 4, 
1931,50,Nannirzi,idC7/i ) Fromadiscaso 
in birds 

Actinomijces dassawiUei Urucq- 
I{ous«c« (Urocq-Rous-'CU. Th^«o Fri 


• The oppcndix was originally preparwl by I'rof S .\ U.ak«msn .mil Prof A. T. 

llcnnci, Slay, 1911; it h.as (jeen de\cIo|>ed further by Mrs Ktoanore lloinl Cli^e, 
Gcncia, New Vork, .Vugusf, 1915 
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Nut. Paris, 1907; Nocardia dasaotunliei 
Ltdgartl and Landricu, Ann. d’OccuJwti- 
quc, 4S, l0U,4lS\Discomycea daaaonviltei 
Briimpt, Precis dc ParasitoIogJe, Paris 
2ijd cd., 1913, 976 J Rcporicd from a 
cen-ical abscess (Brumpt), from & case 
of conjunctivitis (Li(5gaJ-d and Landricu), 
and from grain (Pinoy, Dull. Insl. Past , 
//, 1913,023), 

Actinomyces dermatonowyj Over, 
(Bull. Austral. Jour. Exp. Biol. Med. 
Sci., 6 , 1929, 301, quoted from Dodge, 
Medical Mycologj', St. Louis, 1035, 
719; Oxer, 1930, quoted from ^fanmstt, 
in Pollacci, Tratt. Micopat. Umana, 
4, 1931, 51.) From lesions on sheep in 
AustraHa- 

Actinomyces donnae Dodge. (S^lrcplo- 
thrzz sp. Donna, Ann. Ig. Sperim., Ji, 
100-1, 449', Dodge, Afedical Mycology, 
St. Louis, loss, 745.) From sputum in a 
pulmonary infection. 

Actinomyces don (Bourmano and GoU' 
gcrot) Brumpt. (.SporotricAum, Dot, 
Press© Mtid., 14, 190(5, 234\ Spofot^ehxim 
don Dcurmann and Gougcrot, Ann. 


Abt, Orig., S 9 , 1901, 2C2; Caminiti. 
Cent. {. B&kt., I Abt,, Orig., 44 , 1907, 
19 s, ■ Slnptothrix japouka Pcfruschly, 
in KoUc and Uasserman, Handb. d 
path. AfiJtroorg , 2 Aufl., S, 1913, 295; 
fJiseomyccs Japonicus Brumpt, Pr*js do 
Parasitol., Paris, 3rd od , 1922, gSI) 
Prom a case of actinomycosis of the 
lungs. 

Aciinomyers keraloUjtiea Acton and 
McGuire. (Indian Med Gaz , €5, 1930, 
61 and 68 , 1931, 65; PToactinomyco 
kcTaialyUcxis, author unknoo-n.) Pro- 
duces cracked liccfs among the ryots of 
India. 

Actinomycr* UpTomotis de Souza- 
Araujo. (Compt. rend. Soc Biol., 100, 
1929 , 937.) From a leproma, Brasil. 

Aclinomyccs Uvyi Dodge. {Adi- 
nomycea ap. Levy; Ooapora $p. Sartoiy, 
Champ. Pams. Homme et Anim., W23, 
827; Dodge, Medical Mycology, St Lomi's, 
3935 , 739.) From pus. 

AcJinoinyces micetomae Qtwo. 
(5trcplelhrjx micftomac orjentmot |Si 
Greco, in Durante, Begunda ObservacMn 


Derm SypliiUgr. IV, 7, 1900, 99C; Dia- 
tomycea don lieurmann and Gougcrot, 
Lcs NouvcUca Mycoses, 1909, 59; Ithino- 
cladium don Nevou-Lcmairc, Precis 
Panasi to! . , IC21 , S.1 ; Ooapera don Sartory, 
Champ. Paras. Hommo ot Anim., 1923, 
770; Brumpt, Precis dc ParasitoL, 4tli 
ed.,1927, 1200; Nocardia don Vuillemin, 
Enci'clop6die Mycologique, Paris, 2, 
1931, 2S1.) Found m subcutaneous ab- 
scesses resembling spoiotrieUosvs. 

Acitnomycea hominis Berestneff- 
(DcrcstnetT, Inaug. DiS8.,AIoskotv, 1897; 
not Actinomyces komxnis 'Wahsmaa, 
Soil Science, 8, 1919, 129; Nocardta 
komtnta Chalmers and Christopberson, 
Ann. Trop Med and Parasit., 10, 1916; 
Dtscomyces hommis Brumpt, Precis de 
Parasitol , Paris, Srd ed . W22, 9S1.) 
From a case of pseudoactmomycosis. 

Acltnomyces japontcus Camimti. 
(Sirepiothrii sp Aoyama and Miyamoto, 
Mitlcil Med Fak K Jap Umv ToUo, 

4, 1901, 231; abst. in Cent, f , I 


de Pi6 de Madura 0 Micetoma cn la Re- 
pfiblica Argentina, Thesis, Buenos Aires, 
19U; Greco, Origin© des Tumeurs, 1918, 
759; Oo&pora micetomae Sartoij', Champ. 
Paras. Homme et Anim., 1923, 7^1 
Prom a case of mycetoma pedis. 

Aclinomyccs mtnmus tbeCAve ana 
Malherbe) Dodge (Oosporo forme * 
A/icrosporum (Ai.»o«ini var. 

Bodin, Arch, de .■’arasitol., 2, IS99, C08. 
Ti icAopAyton m n>mvm LcCalve and 
Malherbe, Arch de Parasitol.; Wtem- 
aporum mirtirtbm Casfellani a 
Chalmers, Mw* Trop. Med., 3rd ed , 
1919, 993; Dodi.o, Medical Mycology, st 
Louis, 1935, '2S.) From ringworm ot 


} and doy.. 

ImontyC' ? mveosus Basu (I© 


actu'vmycoris. , 

tnoimees neddeni Namyrio^.^^’ 

.(off.., >v M'- ,„7 

isbl. f. Augonleill.-. ! 

Nar.vsfowski, Cent. L Bakt, 
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Abt., Orig., 6S, 1912, 661.) From a ease 
of keratitis. 

Actinomyces nodosus (Beveridge) 
Hagan. {Fusiformis nodosus Beveridge, 
Austral. Council Scl. and Indus. Res. 
Bui 140, 1941, 56 pp ; Hagan, The In- 
fectious Diseases of Domestic Animals. 
Ithaca, New York, 1913, 312.) Con- 
sidered the primarj" cause of foot-rot of 
sheep. Also see Spiroehaeta penortha. 

Aclinomyces pkenololcrans Werkman. 
(In Gammel, Arch. Derm. Syphilol., 

1931, 2SQ.) From granuloma in man. 

Actinomyces punlonii Ldpez Ortega 
(Ldpez Ortega, Annali d’lgiene, Rome, 
44, 1934,867; AsUroides punContt Puntoni 
and Leonardi, Boll, e Atti d R Accad. 
Med di Roma, 61, 1935, 94.) From a 
pulmonary abscess 

Actinomyces purpureus Cavara. (Or- 
loff, Vestnik Ofth., SO, 1912, 053, Cavara, 
Mieosi Occ., 1928, 99, not Aclinomyces 
purpureut KUlian and FehOr, Ann. Inst. 
Past., 65, 193.5, 020 ) From a case of 
keratitis in Russia. 

Actinomyces ribeyro Dodge {flonyo 
artrosporado Ribcyro, Ann. Fac. Med. 
Lima, 5, 1919, 1; Dodge, Medical Mycol- 
ogy, St Louis, 1935,735 ) Fromagener- 
aliscd infection on the arms, legs and 
chest of a patient in Peru. 

Actinomyces rodellae Dodge. (Streplo- 
tknx sp Rodclla, Cent, f Bakt., I Abt., 
OriR , S4, 1920, 450, Dodge, Medical 
Mycology, Fl Louis, 1935, 731 ) From 
abscesses of the tooth and jaw 

Aclinomyces ruber (Kruse) SanfcHco 
(Un Cladcthrix cromogeno, Ruiz Casabd, 
Cronic.a mcdlcoKiuirurgica de la Habana, 
SO, No. 13, ISOI, 310, 600 Cent. f. Bakt , 
I Abt , 17, IS95, 4G0; Sircptofhrii rubra 
Kruse, in FlOgge, Die Mikroorganismen, 
3 Anil , t, IS90, 63, Cfadotbrix rubra 
Macd, TraitiS Pratique dc Bact., 4th 
cd , 1991, 1097, not Actinomyces ruber 
Krainsky, Cent. f. Bakt., II Abt , 41, 
1911, CC2; S^nfclice, Cent. f. Bakt., I 
.Vbt ,Orig , 57, 1991,355; .Vocardi'a rubra 
Chalmers and Christophorson, Ann. 
Trop Med. and ParasU., 10, 19IC, 265, 


Dtseomyccs ruber Bnimpt, Precis de 
ParasitoL, Pans, 3rd ed , 1922, OSl.) 
From sputum Some authors consider 
the following synonymous with this 
orgamsm' Slreptothrir mineacea (Acti- 
nomyces mineaceus Lachner-Sandoval, 
Ueber Strahlenpilze, 1S93, C6). 

Actinomyces rubidaureus Lachner- 
Sandoval. (Cladolhrix mordord, Thiry, 
Arch. Physiol. Norm, et Path., 9, 1897, 
2S3; Lachner-Sandoval, Ueber Strah- 
lenpilte, Inaug Diss , Strassburg, 1S9S, 
C6, Actinomyces mordord, Thiry, These, 
Nancy, 1900, 82, Noeardia mordord, 
Chalmers and Christopherson, Ann. 
Trop Med. and Parasit., 10, 19IC, 265; 
Noeardia thiryet de Mello and Pais, 
Arq. Hig. Pat. Exot , ff, 1918, 193; Di»- 
comycca tAirj/i Brumpt, Prdcis dc Para 
sitol , Paris, 3rd ed , 1922, 951; Oospora 
mordord, Sartory, Champ. Paras 
Homme et Anim ,1923,821; AcfinomycM 
lAiryt Sartory and Bailly, Mycoses 
Pulmonaircs, 1923 , 252 ) From a case 
showing anginous exudate with edema 

Aclinomyces sahati Langcron. (Lang- 
oron. Bull. Soe Path. Cxot., 15, 1922, 
526; Fontoynont and Salvat, ibtcf., 69C.) 
From generalized nodular lesions in the 
Madagascar rat. 

Actmomyccs sartoryi Dodge. (Oo- 
spora putmonalis var. acido-rcsistant, 
Sartory, Arch. Med. Pharm Milit., 70, 
1916, 605; Dodgo, Medical Mycology, 
St. Louis, 1935, 756 ) From a patient 
showing symptoms of pulmonary tuber- 
culosis 

Actinomyces scpticus Mac Neal and 
Blevins. (Jour. Bad. 49, 1015, C05 ) 
From human endocarditis 

Actinomyces serrotus Dodge. (Acti- 
nomyces asfcroides var. serrotus Sartory, 
Meyer and Meyer, Ann. Inst. Past., 44, 
1930, 293; also sec Compt. rend. Acad. 
Sci. Paris, /S3, 1929, 745; Dodge, Medical 
Mycologj*, St. Louis, 1935, 745 ) From 
a ease of actinomycosis of bones with 
yellow grains. 

Actinomyces lommeri Greco. (Strepfo- 
thrix madurae Greco, Primer Caao dc 
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de Madura o Micetoma cn Ja Repd* 
blica Argentina, Thesis, Buenoa Aires, 
1901; Sirepiolhr'tx inicclcmas argentinae 
a, Greco, in Durante, Segunda Observa- 
cidn do Pid do Madura o Micetoma en 
la Rcpdblica Argentina, Thesis, Buenos 
Aires, 1911 ; Greco, Origino dcs Tumours, 
1910, 726; N^ocardia micetamae-argcntinae 
Durant, 1011, quoted from Brumpt, 
Prdds do Parasitoi., Paris, 3rd ed., 1932, 
9S5; Oospora sommeri Sartory, Champ. 
Paras, Homme et Anim., 1923, 7S3.) 
From a case of mycetoma pedis in Argen- 
tina. 

ActJHomi/ces lossicus Dodge. (Ac/i- 
nomyces albus var. lossica Rossi, Ann. 
Ig. Sperim., 9, 1903, 093; Oospora alha 
var, toxique, Sartorj', CJiamp. Paras 
Ilommo ot Anim , 1923, 829; Dodge, 
Medical Mycology, St. Louis, 1935, 
719 ) From tumors in the abdominal 
cavities of domestic fowl. 

Aetinemyces uret/irnfcs Brumpt. (Pre- 
cis do Parasitoi., Paris, 4th cd., 1927, 
1203.) Isolated by Rocck in 1920 from 
eaaos of prostatitis 
AtUnonvjccs variabtln Cohti (Cent, 
f. Bakt., r Afat., Or/g., 70, 1913, 301.) 
Prom pus in the bladder in a case of 
cystitis and from the pro'^tate. 

.-istrroidcs pscudacarneus Puntoni and 
Leonardi. (Boll e Atti d R. Accad 
ared. di Roma, 01, 1935, 93.) 

Bacillus bercstnciof Lepcschkin. 


nirzi, idem', Actinomyces matruckotiHin- 
nhzi, idem ) From the roots ol a decay- 
ing tooth with tumefaction. Species 
dubia. 

Cohnistrcpothfix mt’sri Carpaoo 
(Riv, di ParassitoJogia, n 2, p. 107; 
quoted from BoU. d, Se^. Ital. d. Stw. 
Internal, d. Microbiol , 10, J93S, f,2) 
From human dermatosis in Egypt, 

Dlgcomyces berardinisi Brumpt. 
(Sireptothrix sp. de Berardinis, Ann 
Ottalmol. Lavori Clin. Oculist. Napoli, 
SS, IDO 1, 914; Actloomycca de ^erardimi, 
Nomyslowaki, Cent, /. Bakt., I Abt, 
Orig., 6S, 1912, 586; Brumpt, Precis de 
Parasitoi., Paris, 3rd cd., 1922, 977; 
AcUnomyces bernardinisi Brumpt, ibid, 
4th cd., 1927, 1189; Nocardia berarSmu 
Vuillemtn, Eticyclopddic Mycologique, 
Paris, i, 1931, 126.) From a case of 
keratitis. 

Discomyces hrasilUnsU Liadcnberg 
(Lindcnberg, Rev. med. de S Paolo, 
1909, No. IS, and Arch, de Parasitoi, 
IS, 1909, 265; Nocardta hroJilunn* 
Pinoy, Bull. Inst. Past, Paris, 11, 
1913, 930; Sireptothrix brasilUnm Gmo, 
Origine des Tumeura, 1916, 724; Oospwa 
brasiliensis Sartory, Champ. Psit* 
Homme ct Anim., 1923, 7S6; AclinomyW 
hrasflUnsxs Gomes, Ann Palistas Med 
CuuTg., J4, 1923, 150.) From a case of 
mycetoma of the log. According 
Pmoy and others, jdenlial with Nocardia 


(Cent. f. Bakt., II Abt , IS, 1904, 041 
and IS, 1904, 13 ) From sputum of a 
pneumonia patient. 

Bacillus {Mtcrocacctisf) kacaniensis 
Sternberg. (Sternberg, Manual of Bact., 
1S93, 718; Bactenum havamensts Ches- 
ter, Ann Ropt Del Col Agr E>i> 
Sta., 9, 1897, 116; Serratia haramensis 
Bergey et al , Manual, let ed , 1923. 95 ) 
Prom human intestinal canal 

Cladothrix malruckolt Mendel. (Men- 
del, Compt rend. Soc. Biol , SS, 1919, 
583; Nocardia matrucholi Pettit, 1921, 
quoted from Nannizzi, in PolJacci, 
Tratt- Micopat. Umana, 4. 1^4, 51; 
Oospora rnalruchoti, quoted from Nan- 


asleroides. 

DiScomyccsconpel^nsisBaerta (Daerts, 
Bull. Mdd. Katanga, S, 1925, 67, 
nomyces conpolensis Brumpt, 
de Parasitoi., Paris, 4th ed., 1927, 1201J ) 
From lesions in a case of actinoroycos'^ 


from the Belgian Congo. 

Discomj/ces dispar (Vidal) Brump 
{MterospoTOn dispar Vidal, 1SS2, Nicro 
sporort anemoeon Vidal, 18S2 and Spo'^ 
Irichum dtspar, quoted from 
Prdcia de parasitoi., Paris, 3rd cd., W-“> 
995 and from Nannizzi, in PolIac«- 
Tratt. Micopat. Umana, 4, 1^^' 
Brumpt, tdew; Actinomyces W 
Brumpt, »6td, 4th ed., 1927, 12061 
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From a case of pityriasis Species 
dubia 

Diacomyces mcxicanus Boyd and 
Crutchfield, (Boyd and Crutchfield, 
Amer Jour Trop. Med , 1, 1921, 26S, 
Actinomyces meitcanus Brumpt, Precis 
de ParasitoL, Pans, 4th ed , 1927, 1102; 
A'ocnrdiomeiicanaOta.Jap Jour Derm. 
Urol , S8, 1928.) From a mycetoma of 
the foot. 

Discomyces minuhssimui (Burchardl) 
Brumpt (Mierosporon minuftsstmum 
Burchardt.inUWc and Wagn Pat Gen, 
IBS'); Tnchothecivm sp J. Neumann, 
ISCS, Mierosporon gracile Balzer, Ann. 
Derm Syphiltgr., II, J, 1893, 6S1; Sporo- 
Irithum minulissimvm Saccardo, Syllogc 
Fungorum, J, 18SC, 100, Microsporotdc$ 
minuttssimus Neveu-Lcmnire, Precis 
Parasitol , 1906, Brumpt, Precis de 
Farasitol , 1st cd., 1910 , 803; Oospora 
minutissima Bidet, Oospora et Oosporo- 
ses, 1011, 68; Noeardia miRutissima 
Verdun, Prdcis parasitol., 1912; Acti- 
nomyces ffiinutissimus Brumpt, tbid , 
4th cd , 1927, 1109 ) Beported os the 
ctiologicnl agent of erythrasma 

.Ifycobaeterium offurtohm Bergcy et 
si (Kersten, Cent, f Bakt., I Abt , 
Ong ,Jt,1909,49l5Bcrgoyctal .Manual, 
lat cd , 1923, 379 ) From soil 

Mycobacterium eonvolutum Gray and 
Thornton (Gray and Thornton, Cent 
f Bakl , II Abt , 73, 1928, 57; Actinomy- 
ces contoliitus Bergoy ct ah, Manual. 3rd 
ed , 1930, 473.) From soil. Resembles 
Xoeardta opaea. 

S'ocardia orborcscens (Cdington) 
Trcvisan. (nociffus arborescens Dding- 
ton, Brit Med. Jour , June 11, 1S.S7, 
12C2, Trcvisan, I generi c Ic specie dclle 
B.attcnacco, 1880,9; Actinomyces orhorc*- 
cens Ga«perini, Cent. f. Bakt , 13, 1891, 
fist ) From iiuman skin in cases of 
scarlatina 

.Yocnrdia bafiicnsis da 8ilva (Da 
t-ilva, Brasil Med ,33, 1919,81 and Mem. 
Inst Butantan, 1, 1918-1019, 1S7, Dis- 
cern vcf« l«itiifn»i» Ncveu-lximaire, Precis 
de Parn'itoh Hum., 5th cd., 1C21, 41, 


Oospora bahiensis Sartory, Champ. 
Paras. Homme et Anim., 1923, 784; 
Achnomyccs bahiensis Brumpt, Prdcis 
de Parasite!., 4th ed., 1927, 1195.) From 
an actinomycotic mj'cetoma in Brazil. 

Noeardia bercstnejS Chalmers and 
Chnstopherson (Streptothrix cas I, 
11, Bcrcstncfl, Inaug. Diss , Moscow, 
1897; Chalmers and Chnstopherson, 
Ann. Trop Med. and Parasitoh, JO, 
1916, 263; Discomyces berestneffi Brumpt, 
Pricis de Parasitol , Paris, 3rd ed., 1922, 
092; Aettnomyeea bereatneffi Sartory and 
Bailly, Mycoses pulmonaires, 1023, 256.) 
From a case of pulmonary pseudotuber- 
culosis 

Yocardia bicolor (Trolldenier) de Mcllo 
and Fernandes. (Actinomyces bieolor 
Trolldenier, Ztschr. f. Tiermedizin, 7, 
1003, 81 ; de Mcllo and Fernandes, Mem. 
Asiatic Soc. Bengal, 7, 1910, IOC.) 
Found in cerebromeningitis, bronchitis 
and lymphadenitis in a dog. 

Noeardia convolula Chalmers and 
Christopherson. (Chalmers and Chris- 
tophcraon.Ann Trop.Mcd. and Parasit., 
to, 1916, 257, Diaeomycea conrofutus 
Nevcu-Lemairc, Precis Parasitol Hum., 
5th cd , 1921, 44; Ooapora conrofuta 
Sartorj', Champ. Paros Homme ct 
Anim , 1023, 760; Actinomyces coniofutus 
Brumpt, Prtfeis de Parasitol , Paris, 4th 
cd , 1927, 1195 ) From a yellow grain 
mycetoma of the foot in the Sudan. 

Yocardia cyltndraeta do Korti. (De 
Korl6, Ann Trop. Med. Parasit., tl, 
1918, 205; Diaeomyeca cylindraecua 

Xcvcu-Lcmairc, Prfcis Parasitoh Hum., 
5lh cd , 1921, 41; Oospora cylindraeca 
Sartory, Champ Paras Homme ct 
Anim , 1923, 774, Aelinomyeca eylindra’ 
eeua Brumpt, Prfeis do Parasitologic, 
Pans, Ith cil , 1927, 1200 ) From an 
infection of tho outer car, resembling 
mycetoma 

A'ocardia cnfcritidi's (Pottion) Castcl- 
lani and Ch.almcrs. (Strcptotfirix enfm’- 
fidts Potticn, 1902, according to San- 
fcliec, Cent. f. Bakt., 1 .\bt., Orig , 3t7, 
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sanfelicei rCamu'zzi, in Pollacci, Tratt. 
Micopat. Umana, 4, J9S4, 51.) From 
fatal lesions in a rat. 

iVocordio &plemca Gibson. (Gibson, 
1930, quoted from Nannizzi, in roIJaeci, 
Tract. Micopat. Umana, 4 , itm, 50; 
Actinomyces spUnica JJannizzi, tdem.) 
From a case of splenomcgaha. 

Nocardia tenuis Castellani, (Casld- 
lani, Brit. Jour. Derm, Syphilis, 23, 
1911, 341; Discomrjces tenuis CasteVani, 
Proc. Roy. Son. Med , 6, Derm , )5)12, 
23j Cohnistrcptotftnx Cenuts Chalmers 
and Christophcrson, Ann. Trop. Med. 
and Parasit., W, 1916, 273; Actinomyces 
tenuis Dodge, Medical Mycology, St. 
Louis, 1935, 715.) Prom cases of tricho* 
mycosis flava. 

Macardio valvulae Chalmers and 
Christopherson (Streplothrix valculae 
destruens bovis Luginger, Monats. f. 
prakt. Ticrhcilk , IS, 199t, 2S9; Chalmers 
and Christopherson, Ann. Trop. Med. 
and Parasit , lO, 1016, 263; Oospora 
vaivt/lae destruens ions Ssrtory, Champ. 
Paras. Homme et Anim., 1923, 783; 
Aclinomyccs cclvularis Ford, Tc.xtb. of 
Bact., 1927, 211; Actinomyces valvulae 
Nanaizzi, in PoHacci, Tratt, Micopat. 
Umana, 4, 1934, 51 ) From endocarditis 
in cattle 

Oospora anaero5iea Sartory. (Ac/i- 
nomyces sp Butterfield, Jour. Inf. Dis., 

2, 1905, 421; Sartoiy, Champ. Parasit. 
Homrac et Anim-, 1923, 830, Aciinomyces 
anaerobtes Plaut, quoted from Dodge, 


319 and Compt. rend. Soc, Biol , 63 , 
1909, 301; Discomyces buccalis Brumpt, 
PrJcjs de Parasitol., Paris, 1st od., 1910. 
861; Nocardia huecahs Castellan! anii 
Chalmers, Wan. Trop. Med., 2nd rd, 
ms, SIO; Actinomyces buccalis Sartory 
and BailJy, Mycoses pulmonaires, 1923, 
2^) Prom a case of creamy stomatitis 
with tonsillar abscess. 

Oospora eatarrhalis Sartory and Bailly. 
(Sartory and Bailly, Thbse Univ. Stras- 
bourg: Fac. Pharm , 4, 1021, 57; fits- 
comyees eatarrhalis Brumpt, Precis de 
Parasitol., Paris, 3rd cd., 1923, 9S!, 
Actinomyces cotarrha/is Brumpt, ibid., 
-itb eJ., 2927, 1195.) From sputum in a 
ca-se of pulmonary oosporosis. 

Oospora hominU Ridet. {Slreploihni 


appendicis Chalmers and Christopher* 
son, Ann. Trop. Med. and Parasit., 10, 
1916, 256; Discomyces appendicis Brumpt, 
Prdcis dc Parasitol., 3rd ed., 1922,977, 
AcUnornyees appendicis Brumpt, ibid, 
4th cd., 1927, 1169.) From a case of 
appendicitis and an iliac abscess. 

Oospora linpi/alis Gufguen. (Gudguen, 
Compt- rend. Soc. Bio!., 64, I99S, 8o2, 
Discomyces finpwafi’s Brumpt, Vrdeisds 
Parasitol., Paris, 1st ed., 1910, 855 and 

,d 


Medical 3fycoItJgy, St Louis, 1935, 
717.) From pus from human lung 
Oospora bronchiolis Sartory ondLcvas- 
seur. (Sartory and Levasseur, 1914, 
quoted from Ncveu-Lemaire, Vt6cis 
Tarasitoi Hum-, 5th ed , 1921, 43; 
Actinomyces bronc/noiis Sartory, Bull. 
Sci. Pharm , 23, 1919, 12, Discomyces 
broncAiafts IVcveu-Lcmaire, tdem.) 
From sputum in a case of pulmonary 
oosporosis 

Oospora buccalis Roger, Boiy and Sar- 
tory. (Roger, Bory and Sartory, BuH- 
Mem. Soc. M<$d. Il5p. Paris, 27, 1909, 


mcra and Christoplierson, Ann. 

Med. and ParasitoJ., Ifi, 191C, 
Discomyces ynegveyi Brumpt, ibid , 3 
csd., 1922, CSO; Actinomyces 
Brumpt, ibid., 4th cd , 1927, ^ 

cardfa yuegueni Ota, Jap. Jour Dcnn 
UroJ , 23, 192S.) From c.i.?cs of 


aapora pulmonalis Roger, SarloU 
Bor}’. inopcT. Sartori* 

.pt. renj. .Soc. Wol , S5, j®’ 

WIVCW pulmond.t lirampt, W'" 
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de Parasitologi’e, Ist cd., 1910, SCO; 
Nocardia pulmonalis CastcIIani and 
Chaltnera, Man Trop. Med., 2nd cd , 
1913, 817; /tctfrtomyces pulmonalis Bat- 
tory and Bailly, Mycoses Pulmonaires, 
1923, 25G.) From the sputum of a 
patient with pulmonary mycosis. 

Oosporo pulmonalis var. cAromogeno 
Sartory (Sartory, 1913; Aclinomyccs 
pulmonalis var. cfiromogenus Nanmizi, 
in Pollacci, Tratt. Micopat Umana, 
4, 1931, 39.1 From sputum of a patient 
suspected of having pulmonary tubercu- 
losis 

Proaclinomyees al6ui Krassilnikov. 
(Bull Acad. Sci., U. S. S. R., No 1, 
1938. 139 ) Cells at first produce my- 
celium with frequent branching varying 
m diameter from 0 0 to 10 micron 
Breaks up after 2 or 3 days into rods and 
sometimes later into cocci. Multiply 
by fission, cross.wall formation and 
budding Docs not form spores, cells 
aro Gnm-positWc and are not acid'fast. 
Colorless growth Colonies vary in the 
different strains, somewhat rough, folded, 
shiny or dull, of a dough-like consistency. 
Krassilnikov listed sevemi strains of this 
organism, including Proaetinomyees oli* 
yaearbapfiilua 

Prmctinomycei aquosu$ Turfitt 
iJnur Bact , 47, 1911, 490 ) From soil 
Decomposes cholesterol 
Proaclinam]/«» cyaneuj (Bcijerinck) 
Krassilnikov (Aclinocoecus cyaneus 
Bciiorinck, Folia microbiol.. Delft, S, 
1914, 19G, Krassilnikov, loc. ci’l.) Blue 
pigment produced on sj nthelic media 
Cells arc rod-sliapcd 0.7 to 0 8 by 3 to 
7 microns Branching cell material on 
potato multiplies bi' means of bud forma- 
tion, by fission, and cross-w-all fornvition; 
no true sfiores formed. 

Proaetinomycti cuaneui-anlibutltcui 
(>au«<* (Jour. Bad , SI, 1910. 619 ) 
From BOil Prtxlucos litmocidm. a new 
antibiotic 

Proadinotnyeca tnoormani Franklin. 
(.\nn Intern. Med , IS, 1910, 13J5 ) 


Prom the pus of multiple molar abscesses 
in a dental patient. 

Proaelinomyees paraguayensis Al- 
meida. (Mycopath., £, 1910, 201.) 

From a thoracic mycetoma with heavy, 
dark grains affecting a Canadian patient 
living in the Paraguayan Chaco. 
Sabouraud’s glucose agar. Pseudomcra- 
branoua colony with raised, dark center 
eurrounded by a white band, progres- 
sively increasing in size, and then by a 
light chocolate area. 

Proaeltnomyeea resirtelus Turfitt. 
(Jour. Bact , 47, 1944, 491.) From soil. 
Decomposes cholesterol. 

ProaelinomyceB sp. Helzcr. Found in 
sputum of tuberculous patient, Patho- 
genic for guinea pigs and rabbits. 

5(repto(hrix huccalis Goadby, (My- 
cology of the Mouth, London, 1903, 200.) 
Prom the mouth in cases of pyorrhoea. 
Chalmers and Cbnstopherson (Ann. 
Trop Med. and Parasit , 10, 1916, 23-1) 
regard this as a synonym of A'oeordia 
ligur/act'ens 

5trcplortrie /lata Chester. (.Icfi- 
namyets tp Bruns, Cent. f. Bakt., 
1S99, II; Chester, Man Deterra. Bact , 
1901, 362; A'oeardia hruni Chalmers and 
Chnstopherson, Ann Trop. Med. and 
Parasit., 10, 191C, 250; 5frepfo(Arti Aomi- 
ms Bruns, according to Chalmcra and 
Chnstopherson, idem; Diicomyrrs bruni 
Brurapt, PrOcis dc Parasitol., Paris, 
3rd ed , 1922, 992; dcfinomyee* brunt 
Prompt, tbid , 4th cd., 1927, 1204; Mc(i- 
nomycft /focus Dodge, Medical M> - 
colog>', St Louis, 1935, 752.) Prom pus 
from a case of actinomycosis of the ab- 
dnminal wall. 

Siraptolhnz /uren Knntacki. (Kar- 
nacki. Compt rend. Soc. Biol., CC, 
1911, ISO, not 5/repIoffirix Jutca Cords, 
Prachtflora curopSischer SchimmeJ- 
bildungen, Leipzig and Dresden, 1S39, 
27; Notardia fuica Caslcllani am] Chal- 
mers, Man Trop Med., 2nd ed., 19J3, 
818, Pucomyers /uicui Bruropt, Precis 
de Parasitol., Pans, 3rd ed., 1922, 99.3; 
Ootpvra fuita Sartory, Champ. Para.i. 
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Homme et Anim., 1823, 809; AcHnomycet 
fuscus Sartory and Bailly, Mycoses 
pidmonaires, 1923, 256; not Actinomyces 
Jusca Solingen and Fol, Cent. f. Bakt., 
11 Abt., 40, 1914, 87.) From the sputum 
of a tuberculosis patient. 

Slrepiolhriz luleola Foulerton and 
Jones. (Foulerton and Jones, Trans. 
Path. Soc. London, SS, 1902, 75; also see 
Foulerton, Lancet, I, 1905, 1200 and i, 
1906, 970; Nocardia luteola Castellan! 
and Chaltnerg, Man. Trop. Med., 2nd 
ed., 1913, 818; Z}i8Comyc£s luieolus 
Brumpt, Pricis de ParasItoL, Paris, 
3rd ed., 1922, 9S1; Oospora Ivteola 
Sartory, Champ. Paras. Homme et 
Anim., 1923, 812; Aclinomycts luleolus 
Ford, Textb. of Bact , 1827. 213.) From 
a lung infection, from a case of conjunc- 
tivitis, and from a dental abscess. 

Slrcpiothrix madurae SoJari. (Solan, 
Semana M^d., U, 1917, 573; not Slrepto- 
thrix madurae Vincent, Ann. Inst. Past., 
8, 1894, 129; not Slrcploihrix madurae 


Koch and Stutzger, Ztschr. f. Hyg, 
€9, 1911, 17.) From Madura foot. See 
Actinomyces avadi. 

Slreptolhrix muris-ratli Schottmtiller. 
(Schottmliller, Derm. Wochnschr., i3, 
1914, 77; Nocardia muris de Mello and 
Pais, Arq. Hig. Pat. Exot., tf, 191S, 
183; Actinomyces muris-ratti Natmizd, 
in Pollacci, Tratt. Micopat. Umana, 
4, 1934, 61.) From sodoku or rat-bite 
fever. 

Streptoihrix iaroszii Micscher. {Adi- 
nomyees aZbus Tarozzi, Archivio Sci. 
Afed., SS, 1009, 653; Micscher, Mch. 
Derm. Syphilis, iS4, 1917 , 297 ; Acdnmy- 
ees larozzit Dodge, Medical Mycology, 
St. Louis, 1935, 735.) From a case oI 
Aladura foot. 

Streptoihrix verrucosa (Adler) Miescher. 
(Actinomyces verrucosus Adler, 10W. 
Nannizzj, in Pollficci, Tratt. AHcopat 
Umana, 4, 1934, 40; Mieschor, Aich 
Derm. Syphilis, 1S4, 1917, 314.) From 
mycetoma pedis 
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Genus II. Actiaomyees Harz. 

(Harz, in Bollinger, Centbl. f. med. Wissenseh,, tS, 1S77, 485; Harz, Jahreaber. d. 
Mtinch. Thierarzneischule for 1877-78, 1879, 123; iMt Aetinomyce Meyen, Linnaea, 
f, 1827, 442; Diseomyces Ulvolta, Clinica Veter ,Miiaoo, /, 1878, 20S; Actinocladothrix 
Afanasiev, St. Petersb. med. Wchnschr., 4. 1887, 323; Mieromyees Gruber, Cent. f. 
Bakt , 10, 1S91, 648; not Mieromyees DangcanI, Le Botaniste, /, ISSS, 55; Aeiino* 
baclenum Haas, Cent, f Bakt., I Abt , Orig , 40, 1006, 180; Carlcria and Carlerii 
Musgravc, Clegg and Polk, Philippine Jour. Sci , Scr. B, Med. Sci., S, 1908, 470; 
Cohntslreplolhnx Pinoy (in part), 1911, see Pinoy, Bull. Inst. Past., //, 1913, 929; 
Anacromyces Castellaoi, Douglas and Thomson, Jour. Trop. Jled. Hyg., S4, 1921, 
149; Brenslreptolhrix LigniSrcs, Ann Paraait Hum Comp , £, 1924, 1.) 

True mycelium produced. The v(^tativc mycelium fragments into elements of 
irregular size and may exhibit angular branching. No conidia produced. Not acid- 
fast. Anaerobic to microaerophilic. Pathogenic for man and animals. 

The type species is Aetinomi/ces hosts Harz. 

Key to the species of genus Actinomyces. 

I. Colonics soft, smooth, uniform, not adherent to medium. No aerial hypbae. 

1. Aclinomyees botts. 

II Colonics tougher la texture and irarted in appearance, adherent to medium. 
Scanty acrul grow th of hyphac. 

2. Actinomyces tsraelt. 


I. Aetlnoffl^ees bovls Hart. (Harz, 
m Bollinger, Cent, f med. Wlssenscb., 
15, 1877, 485; Jahrb d. MOnch. Thier- 
arzeneisehule, 1877,781 ; Diseomyces bocis 
Bivolia, La clinica Vctcrinaria, 1, 1878, 
1C9 Of 208; Bacterium eelinocladothrix 
Afanasiev, St. Petersburger Med. 
Wochnschr., IS, ISSS, 84; Kocardia oc- 
(inomycet Trevisan, I generi c le specie 
dcllc Rnttcrwcee, hlilan, 1SS9, 9;5/r<pto- 
Iriz octinomyees Ilossi Doria, Ann. d. 
1st d'lgi Sper., Uiilv di Boma, 1, 1891, 
425; Cladolhnx bans Much, Traitfi do 
Pact., 2nd cd , 1S91, CC6; Oospora boris 
S-iuvagcau and Radais, Ann. Inst. Past., 
Pans, 6, 1S02, 271; Actinomyces bovis 
tulpbureus Gaaperini, Cent. f. Bakt., 15, 
IS9I, CSi; Noeardia borit Blanclisrd, 
in Bouchard, Traitd do Path. Gdn^nile, 
t. 1S90 , 857; Actinomyces sulphurevs 
Ca-sperini, Atti Soc. Tose. Scienz. Nat,, 
r. V , 11, 1896; Cladolhnx aetinomyces 
Mactf, Trail5 do Bact., 3rd ed., 1S97, 
103S, Sireplolbrix actinomycolica Pouler- 
ton. Lancet, S, 1S99, 780, Streplothriz 
bons communis Poulerton, Jour. Comp. 
Path, and Thcrap., If, 1901, 60; Streplo- 


tbrix bons Chester, Man. Detorm 
Bact., 1901, 361, Streplothnx sulphured 
Caminiti, Cent. f. Bakt., I Abt., Orig , 
44, 1907, 197; Sphaerolilus botis Bngicr, 
Syllabus der pnanzenfam., 5 AuH., 
1907, 5; A'oeardio sulphurea Vuillemin, 
Encyclopidie Mycologique, Paris, i, 
1931, 129; Proactinomyces bovis Hcnnci, 
Biology of Bact., 2nd ed., 1939, 4C9.) 
From Latin hottr, of the ox. 

Synonyms previous to 1919 as given by 
Breed and Conn, Jour. Bact., 4, 1919, 
590. 

Proboblc synonym: Breristreptolhnx 
spitzi Lignihres, Annalcs do Parasit , S, 
1924, 2 (Slrcplolhni spitri Ligniircs and 
Spitz, Cent. f. Bakt , I Abt., Orig , S5, 
19(M, 453, Aclinobaeterium {srtalt \ar. 
spilxi Sampictro, Ann. Igicne, 18, 193$, 
391; Diseomyces spitsi Brumpt, Precis 
dc Paraaitol , Paris, 1st cd., 1910, 817; 
/Ictinomyrcs spitzi I.ieske, Morphol. u. 
Biol d Strahlcnpilto, I<;ipzig, 1921, 
32; Oospora spitri Sarlory, Champ. 
Paras Homme ct Anim , 1923, 775). 
Found in mycosis of the upp^r ja« «if 
oxen in Argentina. 
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Description from Erikson, Med. Res. 
Council, London, Special Report Scr. 
2-10, 1940, D3 pp 

No aerial liyphac. Radiale, sulfur* 
colored granules occur in the pus found in 
cases of actinomycosis, Laige club- 
shaped hyphae arc seen in morbid tissues. 
Gram-positive. Non-motilo. Not acid- 
fast. 

Mycelium; Undergoes fragmentation 
very rapid/y, e.^tensivc branching is rare. 
Hyphae less than l micron in diameter. 

Colonies; Smoother and softer in con- 
sistency, and more uniform than in the 
following specics^ The colonics arc not 
adherent to the medium and groifth is 
scantier. 

Senn-solid media: Exceffent growth, 
especially with paraffin seal. 

Gelatin' Occasionally scant, flaky 
growth. No liquefaction. 

Liquid media Occasional turbidity * 
with a light flocciilent growth. 

Acid from glucose, sucrose and maltose. 
No acid from s-aljcin and mannitol 
Pigments No soluble pigments pro- 
duced on protein media No insoluble 
plgrtients produced by growth. 

Egg or serum media No proteolytic 
action 

Litmus milk Becomes acid but usually 
no coagulation, no pepjonimtion. Some- 
times no growth 

No hemoiysis in Wood broth or blood 


the Gram-negative Actinohacilhs now 
known as Achnohaallus Ugniertsi. 
These infections frequently occur in 
mixed form and are also frequently com- 
pheated by the presence of pyogenic 
cocci (Magausson, Acta path, hficitibiol 
Scand., S, 192S, 170; and others). 

Source; Originally found in lumpy jair 
of cattle. 

Habitat; Frequently found in and 
about mouth of cattle and probably other 
animals. Lesions may also be produced 
in the liver, udder or other organs of 
cattle and hogs. Possibly also ia hamo 
mouth (Naeslund, Acta path. Microbiol. 
Scant/., S, 1925, 110). 

This and the following species are 
sometimes regarded as being identical 
(sec Emmons, Public Health Repts , 
U.S.P.II.S., S5, 1935, 1967; Resebury, 
Bact. Rev., 8, 1041, 190; and others). 

2. Actbomyces Israeli (Kruse) 
Lachner-Ssadovs). (Strahleapiis, IWff 
and Israel, Arch. f. path. Anat., IW, 
IS9I, 11; StrepMhrix israeli Kruse, fn 
Flugge, Die Mikroorganismen, 3 Aufl , 

2, 1806, 66; Actinomyces iVaeff Lachaer- 
&ndovaI, loaug. Dlss., Strassburg, 1B9S, 
64, Discomyces israeli Gedoelst, les 
champignons parasites de I’horome et 
dos auimaux domestiques, 1902, 163; 

. • •• « itia. 


agar. 

Serology No cross agglutination be- 
tween five bovine strains and human 
strains of Aclinornyces Israeli No cross 
reactions with representative aerobic 
strains 

Optimum temperature 37*C 
Anaerobic to microaerophilic. Bovine 
strains arc more oxygen -tolerant on egg 
or scrum media than strains of human 
origin belonging to the following spewes 
As pointed out by Ligmbres and Spit* 
(Bull Soc. cent Mdd. vet , SO, 1903, iST 
andSAG) and others, distinction should be 
made between ^he infections produced by 
Actinomyees botis and those produced by’ 


Paris, 11, 1913, 931; Nocardia tsiacii 
Cbstcllani and Chalmers, Man. Trap. 
Med , 2nd ed., 1913, 814; Anaeromyces 
bronckitica Castellani, Douglas sai 
Thomson, Jour Trop. Med. IIyg.» fL 
1921 149; CohnUtrepiothriz bronchtiics 

Verdirn and Mandoul, Pr&is . 

1924, 754; Brevxslrepiolkrtx tsracH big- 
nicivs, Annalcs de Parasif., S, 192i, 2; 
Proaettnomyces israeli Negroni, Cornpt. 
rend. Soc Bio!., Paris, 117, 1934, 1239; 
Corynebaclerium israeli Haupt and Zefa, 
Cent f. Bafct., I Abt., Ong., ISO, 1933, 

95.0o3poroi«reeb,quotedfromNairai«i. 
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Tratt. Micopat. Umana, 4/ 1934, 53; 
Actinomt/ces tcoljf-israel Lentze, Cent. f. 
Bakt , I Abt., Orig , W, 1933, 21.) 
Named for Prof. Israel, one of the origi- 
nal isolators of this organism. 

Synonyms previous to 1019 essentially 
as given by Breed and Conn, Jour. Bact , 
4,1919,597. 

Description from Erikson, Med. Res 
Council, London, Special Rept Ser 240, 
1940, 03 pp. 

Erect aerial hyphae produced in an 
atmosphere of reduced oxygen tension 
These hyphae are occasionally septate 
but no definite spores are formed. One 
micron or more in diameter. Large 
club sliaped forms are seen in morbid 
tissues. Gram-positive. Non-motilc 
Not acid-faat. 

Substrate mycchura* Initially Mni- 
cellular and the branches may extend 
into the medium in long filaments or 
may, more or less quickly, exhibit frag- 
mentation and characteristic angular 
branching The latter resembles the 
similar phenomenon found m Coryneboc- 
(erfum 

Colonies . These exhibit a considerable 
degree of polymorphism but no stable 
variants have been established. Tougher 
in texture than those of Actinomyces 
bons. Old colonics varted m appearance 
Adherent to the medium. 

Gelatin. Occisionally scant, flaky 
growth. No liquefaction. 

Liquid media: Usually cicar. 

Acid from sugars. According to Sbek 
(Jour Bad., 43, 1911, 193-209) acid from 
glucose, maltose, mannitol, sucrose and 
betose; according to Negroni and Iton- 
figlioli (Physics, IS, 1939, 159) acid from 
glucose, gabetose, betose, fructose, nml- 
tosp, rafiinosc, sucrose and xylose 
Pigments: No soluble pigments on 
protein rnedux. No insoluble pigments 
produced by growth. 

I'gR or scrum media. No proteolytic 
action 

I jtmus milk : Becomes acid but usually 


does not clot. No peptonization. Fre- 
quently no growth. 

No hemolysis. 

Serology; No cross agglutination be- 
tween 12 human strains and bovine 
stniins of Aednomt/ees. No cross reac- 
tions with representative aerobic strains. 

Optimum temperature 37“C. 

Anaerobic to microaerophilic 

Source: From 2 cases of human ac- 
tinomycosis (I ) A retromaxillary tumor, 
(2) actinomycosis of lung and breast 
(Wolff and isreal) 

Habitat . From human sources (mouth, 
tonsilbr crypts, etc.). Also reported 
from various domestic animals such as 
dogs (Baudet, Ann. Parasit., J£, 1934, 
29C) and cats (Edington, Vet. Record., 
14, 1934, 811). 

Appendix: The following names have 
bccnapplicd to anaerobic or scmi-anacro- 
bic species, with descriptions which do 
not permit clear separation from the 
above or from each other. 

ActiRobactcrium meyeri Prlvot. (An- 
aerobe Streptothrix-Art, Meyer, Cent, f 
Bakt , I Abt., Ong ,e0, 1011, 75, Prdvot, 
.Ann Inst. Past , SO, 1938, 308 ) From 
fetid pus 

Acbnomycc* disco/olialus GrOtcr. 
(GrUtcr, Ztschr* f. Augenheilk., IS, 
1933, 4T7, rcdcscribcd by Negroni, 
Mycopathologia, J% 193S, 81 ) From 
bchryiwvl concretion and human infec- 
tion 

Actinomyces lan/raitc/iu Sam (Sam 
W16, quoted from Dodge, Medical My- 
oologj', St Louis, 1935, 731, Xocardia 
lanjranchn dc Mcllo and Pais, Arq. Ihg. 
Pat Ilxot , 6, lOlS, 17S ) Prom glandu- 
lar and ganglionar aclinoniyco«is of the 
ox Rcganlcd as a v.nncty of Artiriomy- 
CCS hot IS. 

Actinomyers Ihjotllae Dodge- (Cobni- 
ffreptotbrir sp or Slreplolfiriz $p. 
Tlijdtta and Gunderson, Jour. Bact., 10, 
1923, 1, Dodge, Meilic.al Mycology, 193.5, 

• 13 ) Prom Uie l,loo<i in a ra*e of acute 
rheumatism 
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Cohnislreplolhrixneschezadimetiki (sic) 
ChaJmers acd Christopherson. (E'ioe 
Streptothrix, Neschctadimenko, C^t. f, 
Bakt., I Abt., Or?g., 4S, 1908. 573; 
Chalmers and Christopherson, Ann. 
TVop. Aled., 10, iOlG, 273; Acfinomt/ces 
neschczadimenU Dodge, Medical My- 
cology, 1935, 712', Aelinobacterium absces- 
sus Prdvot, Ann. Inst. Past., €0, J93S, 
303.) Prom a human infection. 

Discomijces carougeaui Gougerot. 
(Gougorot, Compt. rend. Soc. Biol., 
Parts, 67, 1009, 5S0; Tfocardia carougcaui 
Castcllani and Chalmers, Man. Trop. 
Med., 2nd ed., 1913, 817; Cohnistreplo^ 
ihrix carogeanui (sic) Chalmers and 
Christopherson, Ann. Trop. Med., J9, 
1916, 273; Streptothrix earougeaui Greco, 
Origino des Tumours, 1916, 724; Aclirto- 
myces earougeaui Brumpt, Prdcia de 
Parasitol., 4lh cd , 1927, 1206) From 
a human infection. 

Diecomyces Ihibtergei Uavaut ami 
Pinoy (Ilavaut and I’inoy, Ann. Derm, 
ct Syph., 10, 1909 , 417; Noeardia thi- 
biergei Costellaoi and Cbaltncre, Man. 


Trop. Med., 2nd ed., 1913, 817; Cohi. 
tlreplolhrii Ihibtergei Pinoy, Bull, lest. 
Past., //, 1913, 93S; Oospora thibiirgti 
Sartory, • Champignons Parasites dc 
I'llomme ct dcs Animaux, Fasc. IJ, 1923. 
792; Actinomyces thibiergei Greco, Ori- 
gine des Tumeurs. 1916, 723.) From a 
human infection. 

Streptothrix evnievti Schmorl. 
(Schmorl, Dculsch. Ztschr. f. Thiermed , 
17, 1891, 373; Actinomyces cumevH 
Gasperini, Ann. 1st. Ig. sper. l/oiv. 
Homa, S, 1892, 222; Cladolhriz etinmh 
Afacd, Traitd de Bact., 6th eJ , !, 1913, 
753; Cohniftreptoihrix cunieuH Chalmers 
and Christopherson, Ann. Trop. Wed, 
10, 1916, 273; Nocardia eunicult Froihni 
de Mello and Fernandes, Mera. Asiatie 
Soc. Bengal, 7, IDJD, 107; Oospora romcifh 
Sartory, Champignons parasites de 
I’llommc et des Animaux,Pasc. 11, 1723, 
824.) From infections in rabbits. Geo- 
craliy regarded as probably identical tritli 
Spherophorvs necrophorua (Flflgge) W- 
vot. See page 678. 
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FALIILY in. STREPTOMYCETACEAE WAKSMAN AND HENUICL* 
(Jour. Bact., .{ff, 1043, 339.) 

Vegetative mycelium not fragmenling into bacillary or eoccoid forma. Conidia 
borne on sporophorea. Prim inly sod forms, sometimes thermophilic in totting 
manure A few species are parasitic. 

Key to Ihe yenera of Jamili/ Streptomycetaeeae. 

I. Conidia produced in aerial hyphae in chains. 

Genua I. Streplomyces, p 029. 

n. Conidia produced tcrmimlly and singly on short conidiophores. 

Genua II. ilfieromonospora, p. 978. 

Genus 1 Streptomyces n'oLsmon and Ilenriei. 

{Slreptoihrix Cohn, Doitr. zur Biol der Pflanzen, /. Ilcft 3, 1875, 186; not Strep- 
tothriz Corda, PrachtHora Europacschcr Scbimmelbildung, 1S3D, A'ocarc/ia 
Wright, Jour. Med. Research, IS, 1005, 349; Noeardia Winslow ct al., Jour. Bact , 
S, 1917, 654; not Nocardia Trciisan, I gcncri clc specie delle Battcrucce, 18S9, 
0; Co/inulreplollirii (Group I) Orskov, Investigations in the Morphology of the Ray 
Fungi Copenhagen, 1023, 147; not Cohntslreplothrtx Pinoy, In Lidgard and Lsn- 
drieu, Bull Soc. Opht , 24, 1911, 253 and Bull Inst. Past., 11, 1013, 020; Aerothrix 
Wollenwcber (in part), Ber dcut. Bot GescI ,59, 1921,26; ruactinomyeei Langcron 
(in part), Nouv. Trait6 de M^d , 4. 1922, Waksman and Hcnrici, Jour. Bact , 46, 
1913, 339 } 

Organisms growing in the form of a much-branched mycelium with a typical aerial 
mycelium Conidiospores formed in chains. Aerobic. Saprophytic soil forms, less 
commonly parasitic on plants or animats. 

This genus can be divided, on the basis of the structure of sporulating byphac, into 
five groups 

Group 1 Straight sporubting hyphae, monopodial brenching, never producing 
regular spirals. 

Group 2. Spore-bcanng hyphae arranged in clusters. 

Group 3. Spiral formation m aerial mycelium; long, open spirals. 

Group 4. Spiral formation in aerial mycelium; short, compact spirals. 

Group 5 Sporc-l)earing hyphae arranged on mycelium in whorls or tufts. 

The type species is Slreptomyees atbus (Rossi Doria emend Krainsky) lYaksman 
and llcnrici 

Key (0 the species of yenus Streptomyces. 

I Saprophytes ; p^ychrophilic to mesophilic. 

A. Soluble pigment on organic media faint brown, golden-jellow, or blue; 
pigment nuiy also be absent entirely. 

1. Pigment absent, or faint bnnvn pigment formed at first and later lost; 
aerial mycchum nbuhiUnt, while 

1. Slreptomyees of&us. 

2 Pigment blue or red, when present. The red finsolublc) phase occurs 
when the reaction is distinctly acid, the blue (soluble) phase 
when it is alkaline 

2. Slreptomyees coelieolor. 

• Rci-iscd by Prof. 8. A. Waksman, New Jersey Experiment Station, New Bruns- 

wick, New Jersey and Prof. A. T. Ilenrict, Univcnlty of Minnesota, MinDcapolis 

Minnesota, May, 1943. ' 
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^ •KHimioS broivn; aerial mycelium usnall; 

. ^ . 3. Slreptomycea verne. 

4. growth on synthetic agar penetrating into 

^Ireplomyccualiiomicus. 

5, i igmcnt golden-yellow; growth on synthetic agar yellow, with yellort 

soluble pigment. J 

. 5. Streptomyees jlaveolus. 

C. Pigment brown (only on certain protein media, as gelatin, glucose 
broth). 

a. Grown on synthetic agar red to pink. Scant, white aerial 
mycelium. 

0. Sireplomyces hehiiioe. 

aa. Growth on synthetic agar colorless; ocria-l mycelium thin, 
rose-colored. 

7. Streptomyees roseochromogenvs. 

aaa. Growth on synthetic agar mc-use-gray; powdery aerial myce- 
lium. 

8. Slre.ptomyces griseolus. 

aaaa. Growth on synthetic .agar white turning yeliowisb, aerial 
mycelium white., 

9. Streptomyees erythrevs. 

B. Soluble yellow pigment on Ca-nialale agar. 

1. Proteolytic action strong in milk and gelatin. 

a. Yellow pigment ibrmod. 

b. Cellulose d«coniposed; starch is hydrolyzed. 

• 10. Streptomyees ccllulosae 

bb. Cellulose not decomposed. 

11 . Streptomyees parvus. 

2. Proteolytic action wdak. 

12. Streptomyees molencoBt. 

C. Soluble brown pigment formed on synthetic agar. 

1. Yellowish-green pigment on potato. 

13. Streptomyees ditwlot^cws 

2. Red-brown pigment on potato plug. 

’ 14. Streptomyees fimicarius. 

D. Greenish-yellow eolul le pigment formed; sulfur-yellow pigment on potMo. 

j 15. Streptomyees Jlavovirtns. 

E. Soluble brorvn pigmiot formed in all media containing organic substances 

1 Pigment deep drown (chromogcnic type). . 

a Pigmcnt\ faint brown on o^nic media, becoming grccaian- 
browp to black, reddish aerial mycelium on glucose sgtf- 
16 Streptomyees olmchromogen-as. 
aa. Aerial m>'ceHum yellowish with gray margin; weak diasfaHc 

action'. . , 

17. Slreptamyces dtaslatoenromogents. 

aaa. Aerial mycelium yellmriah; diastolic oction ucat, 

, 18. Streptomyees 

ima. Aerial myf^iumgray; sporophorcs in clusters; strongly an t' 


my/’l 
biotic; 

'^L 


19. Streptomyees anlibioUcus. 





FAMILY STREPTOMYCErTACEAB 


D31 


F 


2. Growth and aerial mycelium green on synthetic agar. 

20. Strtptomye^s piridochromogenes. 

3. Deep brown to black pigment on synthetic agar. 

a. Orange-red on potato, no aerial mycelium on synthetic agar; 
growing feebly 

21. Streptomyce* pvrpeochromogenus. 

aa. Brown to black on potato ; abundant cottony aerial mycelium 
on synthetic agar 

b. Brown ring on milk culture; coagulated; peptonized 

22. Slreptomyees phaeoehromogtnus 

bbb. Black ring on milk, no coagulation; peptonization doubt- 
ful. 


23. Stnptomyces aureus. 

c'. Tied to rosc-Tcd pigment on glucose, maltose, and 
starch agar. 

24. Slreptomyees eryihroekromogenes. 
c*. lAvcnder-colorcd aerial mycelium. 

25. Slreptomyees tatendulae 

c*. Growth on potato gray with black center. 

26 Slreptomyees relteufi. 

c‘. Growth on potato cream-colored, becoming pink to 
dark red. 

27 Slreptomyees ruhrirclieufi. 
c*. Growth on potato greenish-olive 

<l Aerial mycelium straw-colored 
23 Slreptomyees Jfowis. 

(Id. Aerial mycelium chrome-orange. 

22. Slreptomyees ruber. 

No soluble pigment formed on gelatin or other media. 

1. Trotcolytie action strong in milk and gelatin. 

a‘ Yellow ish-grcen growth on starch with pinkish serial mycelium 
30. Slreptomyees etireus 

a* Golden-yellow growth, later becoming orange to red-brown, on 
synthetic media 

31 Slreptomyees /ulmsimus 
a*. Crc.am-colorcd growth on starch media 

32- Slreptomyees govyeroli. 

aL Bluish-black color on synthetic media, with white aerial myce- 
lium. 

33 Strepfomyees riofocconiycr * 

a*. Yellowish pigment on potato. 

b. Aerial mycelium thick, powdery, water-green; starch is hy- 
drolyzed 


31. Slreplomyees ynseus. 

bb. Aerial mycelium white; starch weakly hydroljzcd. 

35. Slreptomyees priseoyiocu*. 

a*. Crccnisli-bliek pigment on potato; aerial micelium while. 

36 Slreptomyees oltWo/forui. 

a^. Redilish-brown pigment on potato; aerial mycelium while; 
• larch !• not h>ilml}ied 

37 Sfreptomyees poolensit. 
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339; CladoChn'z alba Macd, Trailfi Pra- 
tique I3act., 3rd ed., 1897; AcHnomyeea 
albus Kroinsky, Cent. f. Bakt., Jl Abt., 
41, 1914, GG2j Nocardia alba ChalmcnAitd 
Christophcrson, Ann. Trop. Med. and 
Parasit., JO, WW, 270; IVoksman and 
Hctirici, Jour. Bact., 4G, 1913, 330.) 
From Latin albus, white. 

■ Additional synon^'nis aa given by 
lialdacci (Mycopathologua, S, 1940, ISO) : 
Cladolhnx diel^toma Macd, not 0>hn, 
18S6; Slrepfodirw/ocratcri Gasperini, not 
Oihn, 1890; 5<r«ptotArii iVo, £ and 5, 
Almquiat, 1890; Actinomyce? saprophylt- 
cus Gasperini, 1802; Oosporo dortae 
Sauvageau and Radais, 1892; Ctadothrix 
liquefaciens Ilcsae, 1892 (according to 
Duclid); Cladoihriz ini'vhieraMh Acosta 
and Grande Rosai, 1893; Aetinomycfs 
chromagenua Gasperini, IK}4 (5frcpto- 
irxs nigra Bosai Doria, 1891); Slrcpte- 
tArti ^cdancflsia I Schcele and 
Pctnacbky, 1897; Streplolbrtx graminc- 
arum BcrcstnclT, 1S9S; Actinomyces ther* 
mophilis (BereatnclT) Michc, not Gilbert, 
1898; Cladothrix odorifera ItuUmann, 
1S9S; Aetinomyccs chramogenes Gaspcriul 
A nliia Lehmartn and Neumann, 1899; 
Oospora 9p. Bodin, 1800 (according to 
Duchi); Oospora alpha Pricc-Jones, 1900 
(according to Chalmers and Cbristophcr- 
«on); SlrcpMhrix Jeucca Foulcrton, 1902 
(according to Chalmers and Christophcr- 
son); Streptolhrix Candida PetruscbJcy, 
1903; 5lrcplot Arix lalhridii Petfuschlo*, 
1903; Streptolhrix dasaoninlfei Broeq- 
Rousscau, 1007 (according to Duch<S); 
Streptolhrix pyogenes Caminiti, 1907 (ac- 
cording to Ckalmers and Christophcr- 
son); Slreptothrix sanninii Cvferr'i, 1922; 
Actinomyces almguisti Duch6, 1934; 
Actinomyces gougeroli Duch^, 15^. 
Doubtful synonyms; Oospora melchni- 
kotoi Sauvageau and Radais, 1802; 
Oospora guignardi Sauvageau and Radais, 
1892; Actinomyces albus Waksman and 
Curtis, 1919; AclinomycM thermodiaslai- 
icus Bcrgey. (1919) 1925. Varieties: 
Actinomyces albus var acidus Ncutirch, 
1902 (according to N&nnizzi); Aettno- 


myces albus var. ochroleucus Neukirch, 
1902 (according to Violiean-cbor); Ac- 
tinomyces albus var. toxica Rossi, 1D03; 
Actinomyces albus var. erelacm 
(Kroger) Wollcnneber, 1920; Aclino- 
myces albus var. « Cifcrri, 1927, 

More complete information regardin' 
these species will be found in the tester 
in the Appendix to Genus Slrephmyces. 

The description of this species by 
Tlosai Doria b incomplete. The chaise- 
ters given below are taken fromKrainsky 
(fee. cit.) with some supplementary in- 
formation from later authors. Other de- 
scriptions which may vary from this in 
certain details arc given by Waksmanand 
Curtis (Soil Sci., 1, 1916, II7), Be^ey 
et nl. (Manual, 1st cd., 1923, 357), 
Duchd (Lcs aetinomyccs dugroupealbus, 
Paris, 1934, 257} and Baldacci (foe at ). 

Vegetative hyphae; Branched, 1 micioa 
in diameter. 

Aerial mycelium: Abundant, whits. 
Hyphae 1.3 to 1.7 microns in diameter 
with ellipsoidal spores (1 micron Iwjg) 
in coiled chains on lateral branches of 
the aerial hyplwc. 

Gelatin: Liquefaction. Colonies gray, 
no soluble pigment. 

C^-malatc agar; Colonies of medium 
size, tbc center only Is covered with a 
white aerial mycelium. 

Starch agar; Aerial mycelium white 
but covers the whole si r/aoe. 

Glucose agar: Gray venal mycelium 
becoming hrownwh. 

Peptone and bouiU’^n agnr ; No aena 
mycelium but « chalky nhitc depasit 
forms on old colonics. 

Odor: Elarthy or musty. 

Broth; Flaky growth on bottom vitb 
surface pellicle in old cultures. 

Potato; Cbjonies and aerial mycelium 

Carrots and other vegetables: Excel- 
lent growth (Duch^). 

No growth on cellulose. 

No hydrolysis of starch. 

Actively proteolytic- 
Nitrites produced from nitrates. 
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MUk: Peptonized after coagulation. 
Pcaction becomes alkaline (Duch4). 
Aerobic. 

Source : From air and soil (Rossi 
Doria) ; from garden soil (Krainsky). 

Habitat* Dust, soil, grains and straxr. 
Widely distributed. 

2 Streptomyces coellcolor (Ueincr- 
Mullcr) comb. nor. (SfrepJoJbrtzcoeficoIor 
Reincr-Mullcr, Cent. f. Bakt , I Abt , 
Orig., 40, 190s, 197, Noeardia coclicolor 
Chalmers and Christopberson, Aim 
Trop. Med. and Parasit , 10, 1916, 271; 
Aclinomycta coclicolor Licskc, Morphol 
u. Biol d. StrahlenpiUo, Leipzig, 1921, 
28 ) From Latin caelum, sky and color, 
color. 

Regarded by the authors of this section 
as tiic same aa Aelinomyces wofaccu* 
Waksmao and Curtis, Soil Science, J, 
1910, 110 (Aclinomijcci ctolaceua-rvber 
Waksman and Curtis, (bid , 127, Aedno* 
myces ualimontf Bergcy ct al , Manual, 
3rd cd , 1930, -1891 and Aelinomyees In* 
color Wollenwcbet, Arbeitcn d For* 
echungsinstitut flir IxartofTclbau, 1920, 
13 It is, however, pointed out by J. E. 
Conn (Jour. Bact , iO, 1913, 133) that 
certain dilTcrenccs between the descrip* 
tions of Waksman and Curtis, and that of 
Miiller may correspond to actual chemical 
differences m the pigments produced; 
and that the orpinism of Waksman and 
Curtis may I'C a separate species. 

Description by MOllcr except a-x 
noted 

.\forpholoK}' of Slrtplamfjcei coclicolor 
Im not been fully described. According 
to Waksman and Curtis who described 
.trlinomyccs violaeeus-ruber, tins is as 
follows* Straight filaments with open, 
dextro*sc spirals, breaking up into coni- 
dia Conuli.aoi'alorrcKl.sliapcd.O 7 tol.0 
by 0 8 to 1.5 microns. 

Gebtin Good growth. No pigment 
formation Liquefaction fairly rapid, 
lieginning in 4 to 7 days. 

I’Lain agar: GochI growth. Pigment 
beking or faint blue (Conn). 


Czapek agar (according to Waksman 
andCurUs concerning Aclinomyces iiola- 
c««s-ruber) : Thin, spreading, colorless at 
first, becoming red, then blue. Aerial 
mycelium thin, white, powdery, becom- 
ing mouse-gray. 

Aapara^nc ngar (synthetic). With 
glycerol as source of carbon, good growth, 
violet to deep blue, with pigment diffus- 
ing through medium; final H-ion con- 
centratian about pH 7.0 to 8.0. With 
glucose as source of carbon, poorer 
growth, red, no diffusion of pigment; 
final H'ion concentration about pll 6 0 
to 5 0 (Conn). 

Broth . Good grow th. Cretaceous layer 
around edge . 

Milk. No change at 25®C (Conn). 
At 37*C, coagubtion reptoniation be- 
ginning in 3 to 5 days. 

Potato. Strong pigment production, 
sometimes grecmsb-blue or violet, but 
usually sky-blue, diffusing through me- 
dium and coloring water at baso of tube. 

Nitrites produced from nitrates. 

Blood agar: Hemolysis show trig on 4th 
day. 

Mtiller reports no acid from carbohy- 
dratcsonorganie media. Cbnn,howevcr, 
finds acid from glucose and betose, and 
sometimes from sucrose and mannitol 
when grown on synthetic media 

Pigment: The most striking cliamc- 
tcnstic of this organism is a Utmus*like 
pigment usually produced on potato or 
Bynthetic media, which Is deep blue and 
water-soluble at alkaline reactions (bc- 
j-ond pll 80), violet around neutrality, 
and red (insoluble in water) at about pH 
6 0. Conn points out that the primary 
pigment has a apectropliotometnc curve 
almost identical with that of azolitmin; 
but that theit! are undoubtedly other pig- 
ments produced, especially inthe case of 
the etmina believed to be typical of 
Aelinomj/eea rioloccus-rvher (as pre- 
viously pointed out by Waksman and 
Curtis). 

Good growth at room temperature and 
at 37*C. 
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Optimum tempcraturo 37®C. 

Habitat: Soil. 

8. Streptomyces griseolus (Waksman) 
comb. nov. fActinomyccs 9C, Wairsman, 
Soil Science, 8, 1919, 121; Actinomyces 
grheolus Waksman, in Manual, 1st ed., 
1923, 3G9.) From Latin ^n'sews, gray and 
eolus, diminutive ending; hence, some- 
what gray. 

Branching mycelium; no spirals ob- 
served. Conidi.a spherical or oval- 
shaped. 

Qclatin stab ; Liquefied n ith yellowish, 
flaky pellicle and sedimenL 

Synthetic agar : Colorless, thin, spread- 
ing growth, chiefly in the medium; sur- 
face growth limited almost entirely to the 
aerial mycelium. Aerial mycelium at 
first gray, later becoming pallid, neutral- 
gray. 

Starch agar: Grayish-brown growth, 
with dark nng. 

Glucose agar* Spreading growth, both 
on the surface and into the medium; 
center raised, crcam-colored, turning 
dark. 

Plain agar: Brownish growth, nith 
smooth surface. 

Glucose broth • Thick, brown ring. 

Litmus milk: Abundant growth, pink 
pellicle; coagulated; peptonized, becom- 
ing alkaline. 

Potato: Cream-colored growth, becom- 
ing black, spreading 

Nitrites produced from nitrates. 

Faint brownish soluble pigment 
formed. 

Starch is hydrolyzed. 

Aerobic. 

Optimum temperature 25*C, 

Habitat; Soil. 


Mycelium fine, branching; numeroiu 
open spirals formed as side branches of 
the main hyphae. 

Gelatin stab; Abundant, dense, gray 
growth with pinkish tinge, chiefly on sur- 
face of liquefied medium. 

Synthetic agar: Spreading growth aith 
irregular margin, developing deep into 
the medium; color at first white, later 
turning yelhn'ish, ag&r around grotrti 
has a white, milky surface Aerial nyre- 
lium, thick, solid, white. 

Starch agar: Cream-colorcd, circular 
colonics, with faint greenish tinge. 

Glucose agar: Abundant, spreading, 
cream-colored growth, later turning 
brown chiefly on surface; center raised, 
Jobate margin. 

Plain agar; Cream-colored growth 
Glucose broth; Abundant, cream- 
colored surface growth. 

Litmus milk: Yellowish surface aoce; 
coagulated; peptonized, becoming alks- 
linc. 

Potato: ■Wrinkled, cream-colwed 

growth, becoming yellowish. 

Nitrites produced from nitrates. 
Soluble purple pigment formed. 

Starch is hydrolysed. 

Aerobic, 

Optimum temperature 
Similar to Streptomi/ces eryihrochrom- 
genes (Species No 24) except that ac 
brown soluble pigment is formed. 

Source; From California and Hawaiian 
soils 

Habitat: Soil. 

10. Streptomyces cellulosae (Kraio- 
sky) comb. nov. (Aclinmyces celluhsae 
Krainski’, Cent. f. Bakt, 11 Abt , 4f. 
1914, G62.) From M. L. ctllnlosa, cel u- 


9. Streptomyces erytbreus GVaksman) 
comb. nov. (Actinomyces 161, Waksman, 
Soil Science, 8, 1919, 112; Actinomyces 
tTylhreus Waksman, in hfamral, 1st cd., 
1923, 370; Actinomyces hrainskts Duchd, 
Encyclopedic Mycologique, Paris, 6, 
1934, 306. ) From Greek erylhrvs, ted. 


Conidia almost spherical, 1 3 microiw 
in diameter, often arranged in chaiM 
Gelatin colonies; Circular, yellowish 


Gelatin stab. Liquefied. 

Piain agar: White aerial mycoMm. 
C-inatote .g»r: yelIo..ish colomM, 
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gray aerial mycelium. Soluble yellow 
pigment formed. 

Glucose agar: Abundant growth, gray 
aenal mycelium Soluble yellow pig- 
ment 

Starch agar : Same as on glucose agar. 

Glucose broth: Coarse, (laky growth 
Yellow pigment. 

Litmus milk* Peptonised. 

Potato: Light gray growth; gray aerial 
mycelium. 

Nitrates show slight reduction. 

Strong diastatic action. Eaculin is hy- 
drolyzed. 

Cellulose la decomposed. 

Aerobic. 

Optimum temperature 30’ to 35*C 

Habitat* Soil. 

11. Streptomyces parvus (Krainsky) 
comb nov. (AchnomyeejparvuiKrainsky, 
Cent. f. BaU., II Abt., it, lOU. CC2, 
^ocordia parra Chalmers and Chns- 
topherson, Ann Trop. Med. and Para- 
sit , to, 1916, 20S ) From Latin parvus, 
small. 

Conidia more or Usa oval, 0 9 to 13 
by 1.2 to 1.8 microns. 

Gchtm : Colonics yellow. Slow Ihjue- 
faction 

Ca-malatc agar* Smalt, jcUow colonies 
with light yellow aerial mycelium 

Glucose agar: Same as on Ca-malatc 
apir 

Starch agar; Same as on Cu-mnlalc 
ngar. 

Glucose broth: Hemispherical colonics 
in bottom of tube. 

Litmus milk : Peptonized 

Nitrate slightly reduced. 

Moderate diasUilic action. • 

Cellulose not decomposed. 

Aerobic. 

Optimum temperature. 

Source* Carden soil. 

lUbitat* Soil. 

12 Streptomyces malenconll (Duebd) 
comb nop. (Actinomyces tnafenconi 
Puchtf, Knej clopAiic Mycologique, Pans, 


6, 1931, 353.) Named for Mr. Malengon 
from whom the original culture was 
obtained. 

Gelatin. Poor growth; liquefaction. 

Asparagine glucose agar : Hapid opaque 
growth, later beconung covered with 
white aerial mycelium; amber-colored 
pigment, dissolved in medium. 

Peptone agar : Cream-colored lobous 
growth, covered with whitish aerial my- 
celium. 

Aspara^nc glucose solution- Long, 
much branching filaments, OA to 0 7 
micron, somewhat heavier aerial myce- 
lium with a few irregular comdia; some 
flaky growth on bottom of tube ; surface 
growth is crcam-colorcd with rare white 
aerial mycelium; liquid becomes slightly 
yellow. 

Peptone solution . Whitish growth with 
yellowish soluble pigment 

Milk. Surface growth with whitish 
aenal mycelium; slow* peptonitation, 
liquid hecoming brownish-colored. 

Potato. Hapid growtli with thin white 
mycelium; no soluble pigment. 

Coagulated scrum. Iladiating cream- 
colored growth covered with white aerial 
mycelium, slow liquefaction 

No pigment on tyrosine medium 

Source. Culture obtained from Mr. 
Malcnton, an inspector in Morocco. 

13 Streptomyces dlastaticus (Kram- 
sky) comb. rtov. (Actinomyces diostati- 
cws Krainsky, Cent f. Bafct., If Bakt., 
it, 1914, CC2; Waksman and Curtis, Soil 
Science, I, 1910, 116.) From M. L. 
(Iiastaticus, diastatic. 

Actinomyces roscodiastalieus Ducli6, 
HncyclopCdic Mycologique, Paris, C, 1934, 
329 is said to differ from both Krain- 
sky’a, and WaV.sm.an and Curtis' strains. 

Filaments may show fine, tong, marrow 
spirals. Oonidua oral, 1 0 to 1.2 by l.I 
to I.S microns. 

Gelatin stab. Liquefied with small, 
crcam-coIorcd flakes in liquid. 

Synthetic agar: Thin, gray, spreading 
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growth. AerW mycelium while, becom- 
ing drab gray. 

Starch agar. Thin, colorless, spreading 
growth. Aerial mycelium gro.y. 

Glucose agar; Yellowish, spreading 
growth. No aerial mycelium. 

Plain agar: Cream-colored growth. 
Thin aerial mycelium. 

Glucose broth : Gray ring with grayish 
cohntes ia bottom of tube. 

Litmus milk: Brownish ring; coagu- 
lated ; peptonized in 25 to 30 days, becom- 
ing faintly alkaline. 

Potato: Abundant, wrinkled, cream- 
colored growth with greenish tinge. 

I Nitrites produced from nitrates. 

Brown to dark brown soluble pigment 
/ormed. 

Starch is hydrolyzed. 

Aerobic. 

Optimum temperature 37‘’C. 

Habitat: Soil. 

14. Streptomyces hmicarlus (Duch4) 
comb. nov. {Actinomyces fmtearius 
Duch6, EnoycIop4die Mycologiquo, Paris, 
0, 1D34, 346 ) From Latin fimus, dung 
and carus, loving. 

Gelatin: Punctiform colonics with 
nhitUh aerial mycelium; reddish soluble 
pigment Liquefaction. 

Asparagine agar. Cream -colored growth 
with whitish aerial mycelium; reverse 
side, cream-colored to slight ochre. 

Czapek’s agar- Yellowish masses of 
growth with yeilowish-w’hite serial my- 
celium ; reverse side orange -colored, faint 
yellowish soluble pigment 
Peptone agar; Cream-colored growth 
mth white aerial mycelium; reverse side, 
yellowish. 

Asparagine solution. Vegetative fila- 
ments 0 5 to O.G micron long; branching 
aerial mycelium 0.8 to 1 0 micron, fomung 
numerous couidia ; flaky g^ov^ th produced 
on bottom; surface gronth becomes cov- 
ered with a white aerial mycelium; re- 
verse side, brownish-red. 

Gzapek’s solution: Cream-colored 


punctiform growth with yellowish aerial 
mycelium; no soluble pigment. 

Peptone solution : Whitish growth that 
flakes throughout liquid; yellowish pig- 
ment. 

Tyrosine medium: White growth with 
yellowish reverse; yellowish soluble rig- 
ment. 

Afilk: Colorless growth becorning cov- 
ered with whitish aerial mycelium; slow 
peptonization of milkwhich becomes ros«- 
coJored, finally changing to brownish-red 
Potato; Cream-colored to yellowisli 
growth with whitish aerial mycelium; 
reddish-brown pigmentation of plug. 

Coagulated serum : Cream-colored 
growth with whitish aerial mycelium; 
rapid liquefaction of serum. 

Distinctive characters: Abuodaot 

growth upon neutral and acid media; 
whitish aerial mycelium; marked odor; 
soluble brownish-red pigment. Tbisspe 
cies seems to form the transition type 
between the A ctinomyces olhwgroupand 
the Aciinomyees ehromogenus group. 
Habitat . Found abundantly in manure. 

15. Streptomyces flavovlrens 
man) comb. nov. (Actinomyces 12S, 
Waksman, Soil Science, 8, 1910, UL' 
Aciinomyees Jlavovirens Waksman, 
AbnuaJ, 1st ed., 1923. 352; Aelinimyca 
albovirtdts Duchg, KrcyclopSdie My»- 
logique, Paris, 1931, b'I7.) FromLalle 
flauus, yellow and virens, becoming green 
Large masses of minute tufts ; the hy- 
phac coarse, straight, short, relative^ 
unbranched, beaded , open spirals may m 
produced in certain substances. 
spherical, oval to rod-shaped, 0 75 to I ® 
byl.0tql Smicroia. 

Gelatin stab- YcIIowdsh-green surfart 
pellicle, consisting of a mass of soaH 
colonies, on the liquefied medium. 

Syntheticagar; Cron th spreadingdeep 
into the substratum, yellooish wiw 
gree.nish tinge. Aerial mycelium, gn}’, 
powdery. , . 

Starch agar: Grecnish-ycliow, spre^- 
ing growth, developing deep into tw 
medium. 
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Glucose agar: Restricted growth, de- 
veloping only to a very small extent into 
the jnedium, jollow, turning black, edge 
entire. 

Plain agar. Yellowish growth; the re- 
verse dark in center with yellonish zone 
and outer white zone. 

Glucose broth: Thick, sulfur-yellow 
pellicle or ring. 

Litmus nulk: Crcam-colorcd to brown- 
ish ring, coagulated; peptonized, becom- 
ing faintly alk.iline. 

Potato: Sulfur-yellow, wrinkled 

growth 

Only a trace of nitrite is formed from 
nitrate". 

Grccmsh-ycllow soluble pigment 
formed 

Starch is hydrolyzed. 

Aerobic 

Optimum temperature 25*C 
llabilnt Soil. 

IG Streptonyces oilvoehromogeoas 
(TJergey ct nl ) eoni/». noe (Artinomyces 
eJiromopenu* t03, Waksman, Soil Science, 
8, 1910, 100 1 Aelinomi/cc* tAiifochrotnog- 
enus licrgey ctal .Manual, 2nd cd 
3GS ) Trom Greek, producing an olive 
color 

rdamcnlB with numerous close spirals 
Cotmli.v oval or elliptical. 

Gelatinstab Cream colored, spreading 
surface growth. Rapid liiiuefaction 
Synthetic jigar- White, spreading 
growth Aerial mycelium ash gray with 
brownish tinge. 

Starch agaf Transparent, spreading 
growth 

CUicnee agar Abun'bnl, natal brown 
to almost black grow Ih, entire margin 
Plain agar Wrinkled, brown growth, 
becoming gray-green 
Glucose broth Thin, brown growth, 
(laky sediment. 

I.itmus milk Dark brown ring; roagn- 
Intcil; peptonized, liceoming filkaline. 
Potato Small, wrinkled, bhekeniomes. 
Faint traces of nitriles formed from 
nilrstcs. 


Soluble brown pigment formed. 

Starch is hydrolyzed. 

Aerobic. 

Optimum temperature 37’’C. 

Habitat: Soil. 

17. Streptomyecs dlastatochromo- 
genes (Krainsky) comb, nee. (dclino- 
ntyce* JiailatotkTomogrnes Krainsky, 
Cent r. Bakt , II Abt., 1914, 062.) 
From Greek, probably intended to mean 
producing both diastase ami color. 

Conidia spherical or oval, about 12 
microns. 

Cilatin colonics* Liiht gray -colored. 

Gelatin stab: Lt<]uefied. 

riun agar: Medium sized colonics, 
null while to gray aerial mycelium. 

Ca-malatcagar- Medium sized colonics, 
colorless, with gray aerial mycelium. 

Glucose agar: Same as on Ca-malate 
agar 

Starch agar • Same ns on Ca-malate agar. 

Glucose broth- Flaky colonics m depth 
at first, later nho over surface. 

Potato- Light gray colonics , gray aerial 
myretiuro, motlium colored bUck. 

Soluble brown pigment formed in 
gelatin 

Weakly diisUklic. 

No growth on cotlutoso, 

Tynwinasc formed. 

Aerobic. 

Optimum temperature 3o*C. 

Habitat. Soil. 

18 Streptomyces flavoehromogenes 
(Kramaky) cemb noc. (Artinomycr* 
/lopochrowioyenrs Krainsky, Cent. f. 
ItaU, II AU, 41, 19M, C02.) From 
lAtin/Iaius, yellow and Creek, produc- 
ing color 

Cbnidiaoval, 1 7 microns. 

GcUim colonic* VclIowl^h colonics. 

OcUtm stab: Slight Ciqucfai-tion. 

Him agar; Aerial mycelium formed 
btc, St fim white, later gray. Gray 
soluble pigment formwl, 

Crt-nuUlc agar: Colonics yellow with 
wUtc acnal mycelium forming Istc. 



942 


ilANUAL OF DliTeHillN.vnVE HACTKKIOLOOV 


Glucose agar; Broon soluble pigment 
formed. 

Starch agar: Yellon’ colonies, with 
white aerial mycelium 
Glucose broth; Fine flakes, with small 
spherical colonies adherent to glass. 
Medium colored brown. 

Potato; Yellow colonies, with white 
aerial mycelium 
Nitrites produced from nitrates. 
IFeakly diastatic. Esculin acted upon. 
Slow growth on cellulose 
Tyrosinase formed. 

* Aerobic. 

Optimum temperature S5®C 
Habitat; Soil. 

19 Streptomyccs antibloHcus (Waks- 
man and Woodruff) comb. noe. (Actino- 
myces an{i6io{icus Wakaman and Wood- 
ruff, Jour Bact., 45, 1941, 232 and 246 ) 
From Greek, antibiotic. 

Spore-bearing hyphae produced in the 
form of straight aerial hypbae. The 
conidiophoree arc arranged in dusters ; no 
spirals formed, The conidia are nearly 
spherical to somewhat elliptical. 

Gelatin ; Dark brown growth onsarface, 
with patches of gray aerial mycelHum. 
Dark pigment produced, n-Inch gradually 
diffuses into the unliqucfied part of the 
gelatin. Liquefaction at first very slow, 
later becoming rapid 
Czapek'a agar: Thin, whitish growth. 
Thm, gray aerial mycelium. 

Peptone media. Production of dark 
pigment at early stage of growth is very 
characteristic. Growth brownish, tbm, 
wth a yeilowish-gray to yeflowlsb-grcen 
aerial mycelium 

Potato plug: Folded, broim-eolored 
growth, with a thin black ring on plug, 
fading into a bluish tinge No aerial 
mycelium 

Carrot plug. Cream-colored lo fdnt 
brownish growth. No aerial mycelium. 
No pigment. 

Litmus milk Thick, brownish ring on 
surface of milk Mouse-gray aerial my- 
celium with greenish tinge; growth be- 


comes brown, especially in drier porlioia 
adhorins to glass. No reaction c.'ianp, 
no coagulation of milk, no clearing; nhil 
jshsedimentatbottorao/tube, Oldca!- 
tures • Heavy growth ring on surface of 
milk, heavy precipitatjcuj on boflom; li- 
quid bronnish to black m upper portion 
Odor : Very characteristic soil odor. 
Antagonistic properties : Has a marked 
antagonistic effect on Gram-positive and 
Grom-negative bacteria, much more on 
the former than on the latter, as well as on 
actioomycctes It is also active against 
fungi, nbich vary in degree of sensitivit/ 
Produces a specific bacteriostatic and 
bactericidal substance known as aclino- 
mycin (Waksman and Woodruff, Jour. 
Bact., 40. 1940, 581). 

Source; Isolated from soil on Fsdien- 
ch'a coii-washed-agsr plate, using living 
cells of F. eoU as the only source of awil- 
able nutrients. 

Habitat: Sod. 


20. Streptomyces vlrjdocbroincigeoes 
(fCrainsky) comb. nov. (AtUnomyettdi'' 
idochromogenes Krainsky, Cent, f Bakl , 
II Abt., 4/, 1914, 662, Waksmia 
Curtis, Soil Science, 1, 1910, 114 ) Iw®' 
Latin, green and Greek, pTwIuoiaj 
color 

filaments with numerous opcnapiraLs 
3 to 5 microns in diameter, occurring 
side branches and terminal conidia* 
ovals or spheres, 1 25 to 1.5 microns. 

Gelatin stab: Cream-colored 
growth, becoming greenish. Slow Itque' 


etion. , 

Synthetic agar: Spreading gn>n':v 
jam-colored v ith dark center, becorrur, 
rk green; reverse j-c!Iowish to H 
Imium. Aerial mycelium abundant. 

reading, white, becoming hght gwco 

Jtarch agar: Circular, spreading. >e»- 
risk colonies- , 

Buco'ic agar: Abundant, gprt« ’ 
inkJed, gray growth, becoming bl^ 
Main agar: Abundant, restricted. g«. 
wth, with greenish tinge. 
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Glucose broth: Dense, solid ring, 
brownish, becormng dark green. 

Litmus milk: Dark brown surface 
gro’isth, coagulated; peptonized, with 
faintlj' alkaline reaction 
Potato- Abundant, gray -brown growth 
Nitrites produced from nitrates 
Soluble brown pigment formed 
Starch is hydrolyzed 
Aerobic 

Optimum temperature 37“C. 

Habitat . Soil 

21. Streptomyces purpeochromogenus 
(Waksman and Curtis) comb nov. (ilc- 
Iinomyces purpeoehromogenua Waksman 
and Curtis, Soil Science, /, 1916, 113.) 
From Ijitin, purple and Greek, producing 
color 

Branching mycelium and hyphae with 
few imperfect spirals. Conidia ephen- 
cftl, 0 75 to 1 0 micron in diameter. 

Gelatin stab. Slow, brownish surface 
growth Slow liquefaction 
Synthetic agar : Slow, restricted, 
smooth, gray growth, becoming brown 
with purplish tinge; center raised 
Margin yellow. 

Starchagar Small, dark brown colonies. 
Glucose agar. Abundant, restricted, 
gray growth, becoming brown to dark 
brown. 

Pkiin agar' Gray to brownish growth, 
becoming dark brown, almost black. 
Glucose broth: Slight, flaky sediment. 
Litmusmilk Dark-brownring; coagu- 
lated, slowly peptonized, with family 
alkaline reaction 

Potato nostricted, orange to omngc- 
red growth. 

Nitnlrs not produced from nitrates. 
Soluble dark brown pigment formed. 
Starch fIiowb slight lijdroljsis. 

.Vcrobie. 

Optimum temperature 25*C. 

Source. Isolated once from California 
adobe soil. 

Habitat : Soil 


22. Streptomyces phaeochromogenus 
(Conn) comb, nov {Aciinomijeea pheo- 
chromogenus (sic) Conn,- N. Y. State 
Agr. E\p Sta. Tech. Bull No 60, 1917, 
16) From Greek, producing a brown 
color. 

Branching filaments and hyphae, 
spirals narrow', open, elongated, sinis- 
ttoiae. 

Gelatin stab: Abundant, spreading, 
cream-colorcd surface growth, becoming 
brow'n. Slow’ liquefaction. 

Synthetic agar: Colorless growth, be 
coming brown to almost black. Aerial 
myccliumabundant, white with brownish 
shade. 

Starch agar • Spreading, brownish 
growth, becoming brown. 

Glucose agar : Itestricted, much folded, 
brown growth 

PlainagariThin, cream colored growth, 
becoming gray. 

Glucose broth' Dense, w’rinkled 
peJIicJe. 

Litmus milk Dark, almost black ring; 
cot^Ialcd, with slow peptonization, 
faintly alkaline reaction. 

Potato Brown to almost black growth. 

Nitnlca produced from nitrates 

Soluble brow n pigment formed 

Starch is hydrolyzed 

Aerobic. 

Optimum temperature 25*C 

Source Isolated from soil . 

Habitat Soil 

23. Streptomyces aureus (tVaksman 
and Curtis) comti noo. (Actmomyres 
oureu-r Waksman and Curtis, Boil Science, 
1, 1916, 121; not Arfinomi/res aurea Ford, 
Textb. of Bact , 1927, 220 ) From l.atin 
oureuz, golden. 

Mycelium shows numerous spirals. 
Conidia spherical to oval, 0 C to 1 0 by 
08 to 1.4 microtis. 

Gelatin stab: Fair, cream-colored sur- 
face growth, becoming brown, spreading 
luqucficd. 

Synthetic agar.Tliin, spreading, color- 
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less growth. Aerial m3'ccHum thin.gray, 
powdery, becoming cinnamon drab. 

Starch agar ; Thm, transparent, spread- 
ing growth. 

Glucose agar: Spreading, light oran©) 
growth, raised center, hyaline margin, 
riain agar- Restricted, gray growth. 
Glucose broth: Thin, brownish ring; 
flaky sediment. 

Litmus milk : Black ring. No coagula- 
tion. Peptonization doubtful. 

Potato: Abundant, wrinkled, brown 
growth, becoming black. 

Nitrites produced from nitrates. 
Soluble brown pigment formed. 

Starch is hydrolyzed, 

Aerohic, 

Optimum temperature 25*C. 

Source: Isolated many times from a 
variety of soils. 

Habitat: Soil. 

24. Streptooiyces erythrochroioogenes 
(Krainskylcowl' nov. (AcUnomtjees ery- 
throchromogenes Kmiiisky, Cent f. 

II Abt ,4i, 1014, 002; Waksman and Cur- 
tis, Soil Science, /, 1910, 112.) From 
Greek, producing a red color. 


j • >lublc 

brown pigment formed. 

Plain Bgar: Drown soluble pigment. 
White aerial mycelium. 

Ca-mab to agar Colonics circular, with 
grayish-wliile margined acrul mycelium. 
Glucose agar. Red pigment formed. 
Starch agar . A soluble rose pigment on 
old cultures. ,, 

Glucose broth: Abundant grow^' 
floating colonics, later a pcibcle w 
formed. Brown soluble pigment 

Potato; Gray aerial mycelium 
Medium colored black 
Nitrates show slight reduction. 
Weakly di.astatic. 

No proteolytic enzyme formed. 

No growth in cellulose. 

Aerobic. 

Optimum temperatureSO 


Source; Soil and roots of Alnus (alder). 
Habitat; Sod. 

25. Streptomyces lavendalae (Wakj- 
man and Curtis) comb. nov. (dc/iw* 
myccs lavendulae Waksman and Curtis, 
Soil Science, 1, 1916, 120.) FromM. L-t 
lavender. 

Hyphae coarse, branching. Spirals 
close, 5 to 8 microns in diameter. Coridia 
oval, 1.0 to 1 2 by 1 6 to 2 0 imcrona 
Gelatin stab : Creamy to bro^vnish sur- 
face growth. Liejuefied. 

Synthetic agar; Thin, spreading, color- 
less growth. Aerial mycelium cottony, 

white, becoming vinous-lavender. 

Starch agar; Restricted, glistening, 

transparent growth. 

Plain agar -Gray, wrinWedsTw^tR. 
Glucose broth: Abundant, flaky scdi- 
rocnl. , . »»- 

Litmus milk; Cream-colored ring, 
coagulation; peptonized, with strong «• 
kaliDC reaction. , . 

Potato: Thin, wrinkled, cream colored 

to yellowish growth. 

Nitrites produced from nilraws. 
Soluble brown pigment formed. 

Starch is hydrolyzed. 

Aerobic. 

Optimum temperature 37 u. ■ 

Certain strains of this 
d„ce antibiotic,, Ooo Boch .ol.W.., 
designated a, 

both in vitro and in vivo 
Gram-positive and Gram-m. t 

teria, fungi aud actmomj j 

ma„;„dWoodrnir,Froc Eo.Evp.»;; 

Med. •if, 

®S;ct%"i;efmmorrbardsci. 
Habitat: Soil. 

26 Streptemjees retlrfl 
aad Curtis) conA. ’•of- J g,;. 

asmallnet. ^ .oirals formedon 

Mycelium in whorla.sp 
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glucose agar are einistrorse. Conidia 
spJjerical, 1 0 to 1.4 microna in diameter. 

Gelatin stab: Liquefied with small, 
brown flakes. 

Synthetic agar: Colorless growth, with 
yellowish tinge, becoming brownish, 
spreading Aerial mycelium thin, white, 
cottony. 

Starch agar ; Brow nish-gray growth. 
Glucose agar; Bestricted, brownish 
grow t h, center raised 

Plain agar. Gray, wrinkled growth, be- 
coming brownish. 

Glucose broth' Sediment consisting of 
large colonies. 

Litmus milk- Bcaction unchanged; co- 
agulated, peptonissd. 

Potato: Gray growth, with black 
center 

Nitrites produced from nitrates 
Dark brown pigment formed 
Starch is hydrolysed. 

Aerobic. 

Optimum temperature 2o*C. 

Source From upland and adobe soils in 
California 
Habitat: Soil 

27 Streptomyces rubriretleull nom 
not (Aeltnomi/cea retteulut-ruber Waks- 
man, Soil Science, 8, 1019, llG; Acltno- 
mycfs reliculua Bcrgcy cl al , hisnua), 
2ml cd , 192o, 373 ) From Latin ruber, 
red and relieultim, a small net 
Branching filaments w ith both primary' 
and sccond.ary whorl formation. Spirals 
formed on glucose agar. Conidia ovral- 
slwpcd 

GoLatin stab: Surface growth yellow- 
ish-red to dragon-pink. LiijUcricd 
Synthetic agar: Abund.mt, spreading 
growth, usually pink .\onaI mycelium 
thin, niso to pink. 

Starch agar White growth with rrd 
tinge 

GIucof^L' agar: .Xbundaiil, spn-ading, 
nwe-red, entire growth. 

Plain agar Bed grow th, with yclIowwL 
nvnrgin, l>ccomirg red. 

Glocorc broth • Thin, flaky scihment 


Litmus milk: Abundant, red pellicle; 
coagulated; peptovhed. Iteactwn un- 
changed. 

Potato: Cream-colored growth, later 
pink to dark red. 

Nitrites produced from nitrates. 
Soluble dark brown pigment formed 
Starch is hydrolyred. 

Aerobic. 

Certain strains of this organism pro- 
duce an antibiotic 

Source: Isokated from New Jersey 
orchard and California upland soils. 
Optimum temperature 37®C. 

Habitat Soil. 

28 Streptomyces flavus (Krainsky) 
comb nov (Aelinomi/eea ftai'ua ICrain- 
sky.CcDt f Bakt . II Abt , 4f, 1914, 662; 
Wsksman and Curtis, Soil Science, /, 
1916, 118; not Actinomyeea Jlacua San* 
fclice, Cent, f Bakt., I .kbt., Orig , S$, 
1905, 359 ) From Latin flat ua, yellow 
Coarse filaments with branching hy* 
phae Comdia formed by budding and 
breaking up of hypliac into oval forms 
Gelatin stab Small, yellowish masses 
on surface of liquefied medium. 

Synthetic agar. Circular, yellow or sul- 
fur-yelloiv colonics Aerial mycelium 
straw-yellow. 

Starch 8gar Spreading, cream-colored 
growth, with pink tinge. 

Glucose agar ncstrictcd, raised, folded, 
sulfur-yellow growth, center shading to 
brown 

Plain agar Gray, spreading, folded 
growth 

Glucose broth Small, white colonies m 
liotinm of tube 

Litnins milk ( <Rigiibted, |)ei)tomzcd, 
becoming liistinctly alk.alinc. 

I’ulato lih'\atcd, much wrinkled, 
giecnuh-olne grtmlli 
Traces of nitrile formed. 

Soluble brow n pigment formed 
Starch is hydrolyred 
.kcrobic 



946 


ilANUAL OF DETEHMIWATIVE BACTEUIOLOOr 


Optimum temperature 25®C. 

Habitat: Soil. 

29. Streptomyces ruber (Krainsky) 
comb. nov. (/Ictinowii/cea rvher KniiU' 
aky, Cent, f . Bakt., II Abt., 41 , 1914, 662; 
Waksmari, Soil Science, 8, 1919, 149; not 
Aclhtomyces ruber Sanfelice, Cent. f. 
Bakt., I Abt., Orig., SS, lOW, 355; A^o* 
carrfia fcrainsU’i Chalmers and Chris- 
topherson, Ann. Trop. Med. and Para- 
sit., IQ, 1916, 26S.) From Latin ruber, 
red 

Straight, brandling mycelium, radiat- 
ing. A few spirals may bo formed. 

Gelatin stab . Liquefaction, nith yellow 
flakes. 

Synthetic agar; Abutulant, spreading, 
red grow lb. Aerial myteJium abundant, 
cottony, chrome-orange. 

Starch agar ; Abundant, spreading, red 
growth. 

Glucose agar; Ttcstricted, abundant, 
entire, coral-rod growth. 

Plain agar; Restrteted, elevated, trrin- 
kled, olive-green growth, 

CJucose broth : Tied ring, with spongy 
colonies on the surface. 

Litmus milk : Dark ring with red tinge; 
coagulated; peptonitod, with alkaline 
resciion. 

r«>lalo: Elevated, wrinkled, greenish 
grow ill. 

Nitrites produced from nitrates. 

Solubh brow n pigment lorracd. 

Starch is hydrolyred. 

Aerobic • 

Optimum temperature ST^C. 

Habitat: Soil. 

SO. Streptomyces citreus fl^niinsky) 
comb. nov. (Adinomyces citreus Krain- 
eky.Cent /. Bakt , 31 Abt 
Waksman and Curtis, Soil Science, 1, 
1916 09; not Actinomyces citreus Gas- 
perini. Cent f. Bakt., I5, 1894, 6S4.) 
FromM L ciVrcwa, Irmon-yelW 

Filaments with long, narrow open 
spirals. Conidia spliorical to oval, 1 2 
tol.5byl.2 lol Smicrons. 


Gelatin stab; YelJowish, restricted sur- 
face grow'lh. Liquefaction in 35 daii. 

Synthetic agar: Abundant, gpreadiog, 
raised, wrinkled, citron-yellow growth. 
Aerial mycebum covering surface, - citroc- 
yellow. 

Starch ngar; Abundant, jelJoirish* 
green growth. 

Glucose agar; Fitensive, glossy, dire- 
yellow, entire growth; center elevated. 

PJflin agar; Pestricted, creaxa-ceJored 
growth. 

Glucose broth / Thin, nude, yellow toi; 
flaky sediment. 

Litmus milk: Cream-colot^d surlscf 
growth; coagulated; peptoniied, becom- 
ing alkaline 

Potato : yellowish growth, aerisl bJ' 
celium white. 

Trace of nitrite production from w- 
tmto. 

The pigment formed is not soluble. 

Starch bydroJyred. 

- Aerobic. 

Optimum temperature 37*C. 

Habitat: Soil. 


51. Streptomyces fulTlsstous('ieweB) 

comb. nei>. (Actinomyces /ulu«f«w 

/ensen. Soil Science, 30, 1930, CO.) From 
Latin/uWssinttw, very yellow. 

Vegetative mycelium without any *P®‘ 
rial characteristics aerial mj’rcliuin 0 
ibort, straight, oftc.i trilurcated 
1 .0 to 1 .2 microns broad ; no spiral foi^* 
;ion; branches of^hyphae break up in n 
rooidia, 1.0 to 1.2 ‘by 1.2 to lA buctoM. 

Gelatin: Vegetative mycelium wTwr. 
mooth, yellow ish-brown to red-brown^, 
10 aerial mycelium; no pigment; gc** 
ompletely liquefied in 10 to 

Nutrient8gar:Goodgrotrth;ve^ 

(lycclium raised, finely 1 ,. 

:;d -brown ; no aerial mycelium ; brow 
cllow pigment. ..4«i;a 

Crai«k’sugar:Goodgrowth<onc 

e.y scant), vCBClativc myerfmm » ■ 
amt.-, Etst light 

range to red-brown; '"'"L, 

rant, eonietimcs fliroost atcc ' 
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while, later light grayish'brown ; pigment 
very charactcrialic, bright gulden to 
orange. 

Glycerol agar; Good growth; vegeta- 
tive mycelium narrow, raised, amootb, 
golden to dark bronze; aerial mycelium 
scant, in patches, white to light cinna- 
mon-brown; pigment intensely golden to 
orange. 

Starch-eascin agar: Good growth; vege- 
tative mycelium spreading, folded, yel- 
lowish-brown; aerial mycelium abundant, 
smooth, lead-gray; pigment dull yellow 
to orange. 

Potato: Good growth; vegetative rny- 
celium raised, much wrinkled, rust- 
brown; aerial mycelium absent or traces 
of whito; pigment gray to faint lemon- 
yellow. 

locffler’a blood serum: Vegetative my- 
celium red-brown; no aerial mycelium: 
yellowish pigment; no liquefaction. 

Distinctive characters: The character- 
istic golden pigment is formed in nearly 
all media in which the organism grows, 
but becomes moat typieal and attains its 
greatest brightness in synthetic agar 
media; it liaa indicator properties, turn- 
ing red in strongly acid solutions. Tlie 
species is easily recognized on agar plates 
by its bronze-colored colonics, sur- 
rounded by haloes of bright yellow pig- 
ment. 

Source; Very common in Danish soils 
Habitat: Soil. 

32 Streptomyces gougerotl (Ducht) 
comb. nor. {Aclinonyees gouyeroli Du- 
ch6, Encyclopedic Mycologiquc, Paris, 
€, 193t, 272.) Kpmed for Prof. Gougcrot, 
from whom the culture was obtained. 

Gelatin : Crcam-colorcd colonies de- 
veloping slowly with faint aerial my- 
celium; no pigment; liquefaction. 

ristnsgar: Cream-colored growth form- 
ing concentric ring with age, with tirown- 
ish reverse; faint yellowish soluble pig- 
ment 

Fyntbetic agar: Slow growth aa punctl- 
form colonics; cream colored with smooth 


edge; no aerial mycelium; no soluble pig- 
ment. 

Peptone broth: Cream-colorcd ring on 
surface of mediumwilh flakes throughout 
the medium; no soluble pigment. 

Synthetic solution: Submerged my- 
celium in the form of flakes, later forming 
a surface pellicle; fllameiits of aerial my- 
celium 1 micron in diameter, with nu- 
merous conidia ; crcam-colorcd grow th ; no 
soluble pigment 

Tyrosine medium; Good growth with 
white aerial mycelium; no soluble pig- 
ment. 

Litmus milk: Growth in the form of 
colonics which remain separated from one 
another; also flakes in the bottom of the 
lube with bluish tinge on reverse of 
growth; mdk turns blue in 10 to 12 days. 

eradiated scrum: Crcam-colorcd 
growth covered with white aerial myce- 
lium; rapid liquefaction of scrum. 

PotaioiSlow growth ofagrccnlshtlnge; 
aerial mycelium; no black pigment. 

Distinctive character: Intermediate 
between Slrtplomycet ofbus with ita 
abundant aerial mycelium and detino- 
myetiolmquitli with ita very scantyaerial 
mycelium 

Source Culture obtained from the col- 
lection of Prof. Gougcrot. 

33 Streptomyces vlolaceonlger (\Vaks- 
man and Curtis) comb, nor (/Irtino- 
OTi/cis riof'ierus-niger Waksman and 
Curtis, Soil Science, 7, 191C, 111 ) From 
Ijilin riofaccuT, violet and niger, black. 

Gelatin. Gray growth, with no produc- 
tion of acrbl mycelium Gelatin around 
colony rapidly liquefied, but without any 
change In color. 

Craprk’s agar- Colony at first dark 
gray, turning almost black, 2 to t nun in 
diameter. Surface glossy, much folded 
with a vcrj' thin gray m-argin. A white 
to gray acnal mycelium is produced after 
llic colony has well developed. -Abluish- 
black pigment is produced at a later stage 
of its growth. Tlie pigment slowly dis- 
Boivca in the medium, turning almost ' 
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black. Odor /airly strong. Microscopi. 
cally tTvo types of mycelium ore found: 
the thin, brandling filaments of the sub- 
stratum, and the thick fiiaments of the 
aerial mycelium. The aerial mycelium 
fragments not very rapidly, producing a 
few conidia, spherical and oval, 1.2 to 
1.5 by 1.2 to 2.3 microns. These often 
occur in cliains. 

Czapek’s solution: Colonies large, 2 to 
3 mm in diameter, appearing at the bot- 
tomand surface of the solution, but none 
throughout the medium. Co/onies blu- 
ish in color, ivith a regular margin. We* 
dium not colored 

Potato plug : Growthat first very slight, 
but after 48 hours develops intoayellow*- 
ish-gray continuous thick smear which 
later turns brown, with a while aerial 
mycelium covering the growth, ftfedium 
not colored. 

Source . Isolated once from the upland 
California soil 

Habitat: Sod. 

34. Streptomyces griseus (Kratnsky) 
comb. n&v. [_Atiinomycca yrtseus Jfrain* 
sky, Cent, f Bakt , 11 Abt., 4/, WW, 
6 < 32 .) i'rem.H h.griscusygray. 

Branching filaments ; a few spirals have 
been obser%ed. Conidia rod-shaped to 
short C5*lindrical, 0 8 by O.Sto 1 7 microns- 
Aerial mycelium greenisb-gray 

Gelatinstab • Grecnish-yellow or cream- 
colored surface growth with brownish 
tiDge. liapid liquefaction 

Synthetic agar • Thin, colorless, spread- 
ing growth, becoming olive buJT. Aerial 
mycelium thick, powdery, water-green 

Starch agar' Thin, spreading, trans- 
parent growth. 

Glucose agar: Growth elevated in cen- 
ter, radiate, cream-colored to orange, 
erose margin 

Plain agar- Abundant, cream-colorcd, 
almost transparent growth. 

Glucose broth Abundant, yellowish 
pellicle with greenish tinge, much folded. 

Litmus miik. Cream-colored ring; co- 


agulated with rapid peptonization, be- 
coming all^line. 

Potato: Yellowish, wrinkled groatii. 
A'ltrifes produced from nitrates. 

The pigment formed is not soluble. 
Starch is hydrolyzed. 

Aerobic. 

Optimum temperature 37*C. 
Different strains of this organ'ism pro- 
duce different antibiotics. One of Ibese, 
stneptomyein, was isolated in erj-sta/hw 
form. It is active against a large mim- 
ber of bacteria and actinomycetes, but 
not against fungi and viruses. It is not 
very toMC to animals, and has found 
extensive application in the treatment of 
various diseases, mostly caused by 
Gram-negaiivc bacteria and certain 
forms of tuberculosis 
Source: Garden soil, 

Habitat: Soil. 

35. Streptomyces grlseoflam (Krein* 
sky) comb, nor. (Affinomyees yr»«* 
/larva Krainsky, Cent. f. Bakt., II Abt , 
41, 1914, 602.) FromM.L.pr«*m,gwy 
and Latin ,^01 us, yellow. 

Conidia oval, 1 2 microns. 

Gelatin coJonies.-Yellonish. Concentnc 
rings. 

Gelatin stab: Kapidly hqueSed. , 
Plain agar: Colonies yellowish, 
white aerial mycelium. 

Ca-malate agar: Large colonies covewi 
with yellow to greenish-gray aerk! my* 
celium . 

Glucose agar . White aerial mycelwoio 
slowly formed. 


. uy 

cchumgcay. 

Nitrites produced from nifmtcs. 
Weakly diastatic. Acts on escuUn. 

Gron-s well on cellulose. , 

Aerobic 

Optimum temperature 35 L- 
Habitat. Sell 
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36. Streptomyces albldoflavus (Rossi 
Doria) comb. nov. {Streptolrix (sic) 
aZ6i<fo-^aro Rossi Dona, Ann. d. Ist. 
d’lg. spcr. d. Univ. di Roma, 1, 1891, 
407; Actinomyces albido-^avus Gas- 
penni, tliid , S, 1892 , 222; SJrcpfolfcri* 
albido Chester, Man Delerm. Bad , 
1901, 305; Cladolkrix alhido-Jlaia Macd, 
Traitd Pratique de Bact., 4th cd., IDOl, 
1097; Noeardia albida Chalmers and 
Chnstopherson, Ann. Trop. Med. and 
Parasit , 10, 1916, 271.) From Latin 
albidus, white and/Zaiws, yellow. 

Description from Duch^, Encyclo- 
p6dic Mycologique, Paris, 6, 1931, 294 
Gelatin- Punctiforra colonics with 
white aerial mycelium on surface of 
liquid, no soluble pigment; rapid lique- 
faction. 

Synthetic asparagine agar: Growth be- 
comes rapidly covered with white aerial 
mycelium, later becoming whitish- 
yellow; brown on reverse side; yellowish 
soluble pigment 

Peptone agar: Cream-colorcd growth 
co%ercd with fine white aerial mycelium, 
yellow soluble pigment. 

Tyrosine agar. Fine growth with 
orango-jcllow on reverse side, medium 
Incomes colored yellowish to yellowish- 

Synthetic nsparaginc solution: I.ong 
branching filaments, 0 0 micron in di- 
ameter Thicker aerial mycelium pro- 
ducing irregular spores; flaky growth 
dropping to liottom of tube Surface 
growth becomes covered with ycllowish- 
white neruil mycelium; brownish on 
rcNcrsc aide, soluble pigment yellowish 
Peptone solution Rapid, much folded 
growth, partly cohered with white my- 
celium on surface of mcifiuni; soiubfe 
yellow -ochre pigment 

Milk R.apid growth l)Cconiiiig covered 
with whitish aeri.d mycelium, never fully 
coNcring the surface; no coagulation, 
popioniralinn licgins slowly and is com- 
pleted in 13 days, liquid Incoming colored 
yellow ish-ornngc 


Coagulated serum* Cream-colored 
growth of surface becoming covered with 
wUte aerial mycelium; rapid liquefaction 
of serum. 

Starch medium* Cream-colored growth 
rapidly colored with yellow aerial myce- 
lium; after 20 days growth becomes much 
folded ; greenish on reverse side ; slightly 
'amber color in medium 

This strain is closely' related to Slrepto- 
myets olbus. Develops poorly on 
Crapek's medium without asparagine. 

Source: From dust. 

37. Streptomyces poolensls (Tauben- 
haus) com6 nov. (Aeltnomyces poolen- 
SIS Taubenhaus, Jour Agr. Res , 
1918,416 ) Named for Prof. R. F. Poole, 
plant pathologist 

Description from Waksman, Soil Sci , 
8, 1919, 140 

Fine, branching mycelium; spirals 
usually not seen. O^nidiaoval to ellipti- 
cal 

Gelatin stab Liquefied, with small, 
brownish flakes in fluid 

Synthetic agar Thin, colorless, spread- 
ing growth Aerial mycelium white to 
RRiy 

Starch agar. Restnclcd, cream-colored 
growth 

Glucose agar. Growth abundant, light 
brown, glossy, raised center, entire. 

Pbm agar* Yellowish, translucent 
growth. 

Glucose broth .Thin, brownish ring. 

Litmus milk. Brownish ring; coagu- 
lated; peptonized, with strongly alkaline 
reaction 

Potato Thin, reddish-brown; medium 
liccoming purplish. 

NilritM produced from nitrates. 

Faint trace of soluble brown pigment. 

Starch not hydrolyzcil. 

Aerobic. 

Optimum temperature 37*C. 

Source .\ssocialcd with disease of 
sweet potato. 
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38. Streptomyces olivaceus (Waks' 
man) comb. nov. (Actinomyces 206, 
Waksman, Soil Science, 7, jj?; 
Actinomyces olieaceus Wakaman, in Man- 
ual, Ist cd., 1923, 351.) From Latin, 
olivc-colored. 

Small clumps, with alciight and 
branching Jiypliae. No spirals on most 
media. Conidia spherical and oval, 0.9 
to l.I by 0.9 to 20 microns. 

Gelatin stab: Liquefied with cream- 
colored, flaky, yellow gediment. 

Synthetic agar: Growth abundant, 
spreading, developing deep into medium, 
yellow to olivc-oflire, reverse yellow to 
almost black. Aerial mycelium rnousc- 
gray to light drab. 

Starch agar: Thin, yellowish-green, 
spreading growth. 

Glucose agar; Growth abundant, re- 
stricted, entire, center raised. 

Plain agar: White, glistcoing growth. 

Glucose broth: Sulfur-yellow ring. 

Litmus milk; Faint, pinkish growth; 
coagulated; peptonized, becoming alka- 
line. 

Potato: Growth abundant, much 


mycelium later yelloHsb. Rererte of 
growth yellowish to green. Dirty ydlotr 
to yellow-green soluble pigment. 

Synthetic solution: Long branching 
filaments 0.7 micron in diameter. Yel. 
lowjsh-white aerial mycelium does cot 
readily produce spores; flakes drop to 
the bottom of the tube. 

Peptone solution: Cream-colored colo- 
nies on surface with flakes in the liquid 
dropping to the bottom of the tube. 
Liquid becomes yellowish in color. 

Tyrosine medium: Rapid growth ca 
surface with whitish-yellow aerial mjce- 
liiira; yellowish to orange-yellowsoluble 
pigment. 

Milk: Cream-colored growth; colorlcjs 
on reverse side; no aerial myceliura. 
Peptonization without coagulatioa. 
After 20 days the whole milk becomes* 
clear yellowish liquid. 

Coagulated serum; Clear-colowd 
growth. Rapid liquefaction. 

Culture related to Streptomyces olbfi- 
fiavus and Streptomyces albfdoflom. 

40. Streptomyces mlwoflayos (Kratn* 


Wrinkled, elevated, gray, turning aulfur- 
yollow on edge. 

Nitrites produced from nitrates. 

The pigment formed is not soluble. 
Starch is hydrolyzed. 

Aerobic. 

Optimum temperature 2o®C. 

Habitat: Soil. 


aky) eomh. nov. (Actinomyces miw#’ 
Jlavus iCrainsky, Cent. f. Bakl., H Abt, 
41, 1914, 6C2; Mtcromonospora microfiata 
Duch6, Encyclopedic Mycolopqu®. 
Paris, 6, 1931, 29.) From Greek murtu, 
amall, and Latin yZavus, yellow. 

Conidia large, spherical to rod-shape , 
often in pairs or chains, 2.0 by 2 0 to 5 


microns. 


39. Streptomyces lieskel (Duch4) 
comb. nov. (Actinomyces lieskei Duchd, 
Eocyclopddie Mycologique, Paris, 6, 
1934 , 2S9.) Named for Prof. Licske of 
Leipzig. 

Gelatin: Cream-coIorcd growth be- 
coming covered with white aerial myce- 
lium; no soluble pigment. Rapid 
liquefaction. 

Plain agar: Cream-colorcd growth be- 
coming covered with nbitc aerial my^ 
lium; yellowish soluble pigment. 

Synthetic agar: Cream-colored growth 
with delayed white aerial mycelium grow- 
ing from the edge toward the center; 


Gelatin colonies: Snwll, yellow 

Gelatin stab; Liquefied. 

Plain agar ; Yellow colonies, with ' 
yellow aerial mycelium in 3 to 4 wee^. 

Oi-malate agar; Minute yellow cow- 
nios No aerial mycelium. 

Glucose agar : A rose-yellow aerial mj • 
celtum develops in about 12 da>3- 

Starch agar: Same as on ® 

Glucose broth ; Small spherical coIodim 
iu depth. 

Litmus milk: Peptonized. 

Potato: Yellow growth, ho 
mycelium 

Nitrites produced from nitrates- 
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Strongly diaatatic. 

Scant growth on cellulose. 

Starch is hydrolyzed. 

Aerobic. 

Optimum temperature 25*C 
Habitat: Soil. 

41 Streptomyces cacaol O^aksman) 
comb. ncp. {Actinomyeei eacaoj Waka- 
man, in Bunting, Ann. Appl. Bkil., 19, 
1932, 615.) Named for the chocolate 
tree (TAeobroma cocao). 

Longacrial mycelium «ith considerable 
spiral formation; the aplrals arc long and 
open, not compact. 

Gelatin Flocculent growth. No aerial 
mycelium. Rapid liquefaction. No pig- 
ment production. 

Nutrient agar- Brown-colored growth 
covered with liny patches of ivory- 
colored aerial mycelium. 

Glucose agar: Thin yellowish growth, 
later turning reddish-brown; no soluble 
pigment; light gray to mouse-gray myce- 
lium, with while edge. Typical odor 
of streptomyces. 

Csaiwk’s agar : Same as on glucose agar. 
Potato* Abundant brownish growth 
with white to mouse-gray aerial myce- 
lium. 

Biochemical characteristics: Strong 
proteolytic enzymes acting on casein and 
gelatin; strong diaatatic action, no sugar 
or dextrin left in 1 jicr cent starch solu- 
tion after a few days. Limited reduction 
of nitrate. 

Source: Three strains isolated from 
cacao beans In Nigeria. There were 
slight didcrenccs among the three strains ; 
the above description is of Strain I. 

42. Streptomyces noTsecaestresenom 
nor (.tetinomyce* rtofaecui-cflcecn Wake- 
man and Curtis, Soil Science, I, 1916, 
111.) From A’ora Caesarea, Latin name 
for the State of New Jersey. 

Filamcnls with both straight and spiral 
aerial hypluic;splmts dextrorse. Cbnidia 
oval to elongate. 

GeUtin stab : Small, cream^olorcd sur- 
face colonies with slow liquefaction. 


Synthetic agar : Growth gray, becoming 
bluish, glossy, much wrinkled. Aerial 
mycelium appears late; white. 

Starch agar : nestricled, circular, blue- 
ish-violet colonies. 

Glucr^e agar ; Restricted, gray growth, 
becoming red. 

Plain agar: Thin, crcam-colored 
growth. 

Glucose broth: Fine, colorless, flaky 
sediment. 

Litmus milk: Gray ring, coagulated; 
alow peptonization, becoming faintly 
alkaline. 

Potato: Growth crcam-colored, 

wrinkled, turning yellowish. 

Nitrites produced from nitrates. 

Soluble purple pigment formed. 

Starch is hydrolyzed. 

Aerobic. 

Optimum temperature 37’C. 

Source* Isolated onco from upland 
California soil. 

Ibbitat; Soil 

43. Streptomyces esfollstus (Waks* 
man and Curtis) comb. noc. (Aciino- 
myce$ erfolialus Waksman and Curtis, 
Soil Science, I, 1016, 116 ) Prom Latin, 
elnp|«cd of foliage 

Siiglitly wavy filaments with tendency 
to form spirals Conidia oval, 1.0 to 
1 5 by 1.3 to 1 8 microns. 

Gelatin stab. Crcam-colored surface 
growth. Liquefied 

Synthetic agar Growth colorless, be- 
coming brown, smooth, glossy. Aerial 
mycelium »n white patches over surface. 

Starch agar Restricted, gray growth, 
beconung brown. 

Plain agar: Crows only in depth of 
medium. 

Glucrec broth. Small, grayish colonies 
in depth. 

latmus milk: Crc.nm-colored ring, soft 
coagulum in 12 da^-s ; slow* peptonization, 
becoming strongly alkaline. 

Potato: Growth somewhat wrinkled, 
gray, beconung brown. 

Nitrrlcs pirxluccd from nitrates. 

Brown, soluble pigment funned. 
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Starch is hydrolyzed. 

Aerobic. 

Optimum temperature 37®C. 

Source : Isolated several times from 
adobe and upland soils in California. 
Habitat: Soil. 


44. Streptomyces gelatlcus (Waks- 
man) comb, nov, (Actinomyces KM, 
Waksraan, Soil Science, 5, 1919, IGS; 
Actinomyces gelalicus Waksman, in 
Manual, 1st cd , 1923, 350.) FromM. L. 
gelalicus, gelatinous. 

Branching mycelium with open spirals. 

Gelatin stab: Liquefied with cream* 
colored flaky sediment. 

Synthetic agar : Growth colorless, 
spreading, chiefly deep into the medium. 
Aerial mycelium thin, white, turning 
grayish 

Starch agar: Thin, spreading, cream- 
colored growth. 

Glucose agar: Abundant, spreading, 
white growth 

Plain agar: Wrinkled, cream-colored 
growth only on the surface. 

Glucose broth- Thin, crcam-colored 
pellicle; slight flaky sediment. 

Litmus milk Pinkish ring, coagulated; 
peptonized with distinctly alkaline reac- 
tion 

Potato: Growth abundant, much 
wrinkled, greenish, becoming black witj 
yellowish margin 

Nitrates 8hoi\ slight reduction to y,. 
trites 

Soluble brown pigment formed. 

Starch is hydrolyzed. 


Aerobic. » 

Optimum temperature 25"C. f 

Habitat- Soil * 


45. Streptomyces rutgersensis O'laks* 
man and Curtis) comb. nov. 
myces rutgersensis Waksman and Curt^ 
Soil Science, /, 191G, 123.) Named 
Rutgers University, New Brunswic^ 
New Jersey \ 

Branching filaments oith abundant \ 
open and closed spirals ; hypliae fine, long, \ 
branching Conidia spherical and oval. 


1.0 to 1.2 microns, with tendency io 
bipolar staining. 

Gelatin stab .- Cream-colored, spreadiog 
surface growth. Liquefied. 

Synthetic agar; Growth thin, colorless, 
spreading, becoming brownish to almost 
black. Aerial mycelium thin, white, 
becoming dull-gray. 

Starch agar : Gray, spreading growth. 
Glucose agar - Abundant, brown myce- 
lium, becoming black with cream-colored 
margin. 

Plain agar; Thin, wrinkled, cream- 
colored growth. 

Litmus milk: Cream-colored ring, 
coagulated ; slow peptonization, becoming 
alkaline. 

Potato: Abundant, white-gray, much 
folded growth. 

Nitrites produced from nitrates. 

The pigment formed is not soluble. 
Starch is hydrolyzed. 

Aerobic. 

Optimum temperature 37"C. 

Source : Isolated many times from a 
variety of soils. 

Habitat; Common in soil. 


4$. Streptciyces llpmanii iiratsl*—* 
^dCurUs) comb. nov. (Attinom^i 
‘manii Waksman and Curtis, >• ' 
ience, I, 1916, 123.) Named for ™ ; 
G. Lipman, New Jersey AsricoH"'*' 
.periment Station. , 

3toigM, bTancUtiB royeeliom 

T,tac Comdiaoval,0.8tol.lby>» 

ilta'stTb: L,que6ed aith rr..«- 

lored, flaty .bunto*. 

Syntbctio agar: Grorrlb a 
iscd colorless, becoming gbl » 
.rlnkled. Aerial mycelium nW. 

irning gray. growth, 

Starch agar: Traiisiiaren g 

ming dark irregular. 

Glucose agar: Light j el . 

colorless flaky sediment 
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Litmus milk: Cream-colored ring; co- 
agulated, peptonization with alkaline re- 
action. 

Potato: Abundant, cream-colored, 
wrinkled growth. 

Nitrites produced from nitrates 
The pigment formed is not soluble 
Storch IS hydrolyzed. 

Aerobic. 

Optimum temperature 25*C. 

Source Isolated many times from a 
variety of soils. 

Habitat: Common in soil. 

47 Streptomyces halstedil (Waksman 
and Curtis) comb. now. (Actinomycca 
kalsle'iit Waksman and Curtis, Soil 
Science, f, 191C, 124 ) Named for a 
person. 

Dranehing mycelium and hyphac with 
close spirals Comdia oval or rod- 
shaped, 1 0 to 1 2 by 1.2 to 1 8 microns 
Gelatin stab. Liquefied, with small, 
cream-colored masses in bottom of tube. 

Synthetic agar. Growth abundant, 
heavy, spreading, raised, light, becoming 
dark, almost black Aerial mycelium 
white, turning dull-gray. 

Starch agar Abundant, brownisit, 
glossy growth 

Glucose Bgir Grow th spreading, color- 
less, wnnkled, center elevated, edge 
hchenoid, liceoming brown. 

Plain agnr Itestricted, wrinkled, 
cream-colored growth. 

Glucose broth Small , colorless colonies 
in liottom of lube 

Litmus milk. Cream-colored ring, co- 
ngiiUted , peptonized, becoming alkaline 
Potato Growth abundant, moist, 
wrinkled, cream-colored with green tinge 
Nitrites prwliiced from nitrates 
Tlie pigment formed is not soluble. 
Starch is hydroljztd. 

Optimum temperature 37*C 
\erobie. 

Source: Irolated many times from tl>c 
deeper soil layers, 
llabikat: Common in subsoil. 

43. Streptomyces bygroscoplcns (Jen- 


Ben) comb. nop. (Ailinotnyces hygro- 
teopieua Jensen, Proc. Linn. Soc New 
So. Wales, BG, 1931, 257.) From Greek, 
hygroscopic. 

Ily'phae of vegetative mycelium 0 6 to 

0 8 micron in diameter. Aerial hypliae 
long, tangled, branched, 0 8 to 1 0 micron 
m diameter; spirals numerous, sinis- 
trorse, narrow, usually short, only 1 or 2 
turns, closed, typically situated as dense 
clusters on the mam stems of the aerial 
hyphae Comdia oval, 0 8 to 1 0 by 

1 0 to 1.2 microns. 

Gelatin: Slow liquefaction. No pig- 
ment produced. 

Nutrient agar : Good grow th Vegeta- 
tive mycelium raised, wnnkled, glossy, 
cream-colored; later yellowish-gray with 
yellowish-brown reverse. Occasionally 
a scant white aerial mycelium. 

Sucrose agar: Good to abundant 
growth. Vegetative mycelium heavy, 
superficially spreading, folded, glossy 
surface, while to cream-colored, later 
sulfur-yellow to yellow ish-gray, with 
golden to light orange reverse. Soluble 
pigment of the same color Aerial myco- 
linm scant, thin, while or absent. 

Glucose Dgnr. Good growth. Vegeta- 
tive mycelium siijicrficially spreading, 
surface granulated, cream-colored to 
straw-ycUow , later dull chrome-yellow to 
brownish-orange Aerial mycelium thin, 
smooth, dusty, white to pale jcllowish- 
gray, after 1 or 2 weeks more or less 
abundantly intcrspcrBcd with small, 
moist, dark vioIct-gray to brownish 
patches which gradually spread over the 
whole surface. I.ight yellow soluble 
pigment 

Potato Pair growth Vegetative my- 
celium raised, wrinkled, crcam-colored, 
bter yellowish gray to dull brownish. 
.\crial mycelium Bl]sent or trace of white. 

Milk Completely digested in 3 to 4 
weeks at 30*C without any prc%ioua co- 
agulation The reaetitm liecomea faintly 
acid (pll (i 0 or less) 

Nitrates not reduceil with sucrose b< 
source of energy 

Sucrose is inverted. 
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Starch is hydrolyzed. 

Cellulose is decomposed readily by 
some strains. 

Distinctive character; In this species, 
the aerial mycelium (which in other 
aclinomyceies is strikingly hydrophobic) 
on certain media (glucose or glycerol 
asparagine agar) becomes moisleocd and 
e.vhibits dark, glistening patches. These 
patches, when touched with a needle, 
prove to be a moist, smeary mass of 
spores. This characteristic feature is 
not c<]unliy distinct in all strains. 
Source; Seven strains isolated from 
soils. 

Habitat: Soil. 

49. Streptomyccs fradlae (iVaksman 
and Curtis) comb, not/. [Acltnomtfeea 
/radii Waksman and Curtis, Soil Science, 
1, 1910, 12o ) From the name of a per- 
son. 

Straight, branching filaments and hy- 
phac. No spirals. Conidia rod* oroi'al- 
shaped, 0.5 by U 7 to 1.25 microns. 

Gelatin stab: Cream-colorcd to brown- 
ish, dense growth on liquid medium. 

Synthetic agar: Smooth, spreading, 
colorless growth. Aerial mycelium 
thick, cottony mass covering surface, 
sea-shell pink 

Starch agar: Spreading, colorless 
growth. 

Glucose agar: Growth restricted, 
glossy, bulT-colored, lichenoid margin. 

Plaiu agar Growthyello\vish,becomjng 
orange-yellow, reairicted 
Glucose broth: Dense, narrow, orange- 
colored ring; abundant, flaky, colorless 
sediment. 

Litmus milk: Faint, cream-colored 
ring; coagulated; peptonized, becoming 
alkaline. 

Potato. Restricted, orange-colored 
growth 

Nitrites not produced from nitrates- 
The pigment formed Is not soluble. 
Starch is hydrolyzed. 

Aerobic. 

Optimum temperature 25*’C. 


Source : Isolated once from adobe soil 
in California. 

Habitat: Soil. 


S). Streptwnyces albaflaras (ITaij- 
man and Curtis) comft.notf. (dch’nofflycu 
albojlavus Waksman and Curtis, Soil Sci- 
ence, /, 19J6, 120 ) From Latin albui, 
white and JlaouSy yellow. 

Straight, branching mycel'min, wilk 
very little tendency to form spirals 
Very few oval-sbapcd conidia formed. 

Gelatin stab: Abundant, colorless sur- 
face growth. Liquefaction occurs in 35 
days. 

Synthetic agar; Growth glossy, color* 
less, spreading, becoming yellotrbb 
Aerial mycelium white, powdery, 
yellow tinge. 

Starch agar; Thin, yellowish, spread- 
ing growth. 

Glucose agnrr Growth restricted, 
much-folded, creamy with sulfur-yeUw 
surface. 

Plain agar: Restricted, crcam-coltJJW 
growth. 

Glucose broth: While, cyJindriw 
colonics on surface, later flaky mass w 
bottom oi tube. 

Litmus milk ' Pinkish ring. Ro 
latiofl. Peptonized, becoming 
Potato .'hloisl, croam colored, wrickiw 
growth. 

Kttriles produced from nitrates. 

Tho pigment formed is not soluble. 
Starch is hydrolyzed 
Aerobic. 

Optimum temperature 37 C- .. 
Source : Isolated once from orchard so>l 
Habitat: Soil. 


51- Streptomyces albosporeus (hram* 
y) comb. nov. (AcUnomtjees clbo 
arcus Kraiosky, Cent, f- ' 

,t 41 , 1914, frl9; Norardm aiboip^’^ 

lalmcrs and Cliristopherson, 

op. Med. and Parasit-, 10,^' ‘ 
iksman and Curtis, Soil j 

[6, 99.) From Latin olbus. 
eek spora, spore. 
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Straight, branching filaments with 
straight, branching hyphae, and occa- 
sional spirals. Conidia spherical or oval, 
0 8 1.2 by 1.0 to 1.8 microns. 

Gelatin stab: Growth yellow, changing 
to red, with hyaline margin Lique- 
faction in 35 days. 

Synthetic agar: Growth spreading, 
colorless with pink center, becoming 
brownish. Aerial mycelium white at 
first, hter covering the surface 
Starch agar: Growth thin, spreading, 
transparent, with red tinge. 

Glucose agar; Growth spreading, red, 
wrinkled, radiate, entire. 

Plain agar: Minute, crcam-colorcd 
colonics. 

Glucose broth: Pinkish ring. 

Litmus milk: Scant, pink ring. No 
coagulation No peptonisation. 

Potato: Growth thin, spreading, wrin- 
kled, gray. becoming brown with greenish 
tinge. 

Nitrites produced from nitrates. 

The pigment formed is not soluble. 
Starch is hydrolyzed. 

Acrubic. 

Optimum temperature 37*C. 

Habitat: Soil. 

52. Streptomyces flocculus (Duch#) 
com6 HOP. lAeltnomycei fi<KCulu$ 
Duch6, Encyclopedic Mycologiquc, 
Paris, 6, 1031, 300.) From Latin, some- 
wluit woiilly, referring to the appearance 
of the aerial mycelium. 

Cchtin Very limited growth. Slow 
liquefaction 

Asparagine glucose agar : Weak growth; 
limited cre.nm-colored culunics luirdly 
raised above the surface of the medium; 
occasiorally abundant growth is produccil 
With white aerial mycelium and colorless 
on reverse side. 

Crapek's apir. Cream-colored growth. 
Later eo^e^ed with white aerial mycelium; 
no soluble pigment. 

Peptone agar Crram-eolorcd growth, 
later covered with white aerial mycelium; 
no soluble pigment. 


Asparagine glucose solution; Branch- 
ing immersed filaments, 0 8 micron in 
diameter; aerial mycelium 1.0 by 1.2 
microns with numerous conidia; flakes 
settle to the bottom of the tube. 

Peptone solution: Pointed colonics; 
cream-colored on surface of medium. 

Tyrosine medium: Whitish growth 
without any pigment. 

Milk Rose-colored growth; slow pep- 
tonization. 

Potato: Punctiform growth covered 
with white aerial mycelium; faint yellow- 
ish pigment. 

Collated serum: Cream-colored 
growth; fine white aerial mycelium; 
alow liquefaction of serum 

Source. Culture obtained from Mr. 
Malcncon, an inspector in Morocco. 

53 Streptofflyces tneUDOsporeus 
(Krainsky) cow^. nee (Aeltnomycet mei* 
anosporevs Krainsky, Cent f. Dakt., II 
Abt , 10)4, C&2; A'oeardia mclano- 

tporta Chalmers and Christopherson, 
Ann Trop Med. and Para^it , 10, 191C, 
2GS ) From Greek mriaz, blac): and 
$pora, spore 

Conidia almost spherical, 1 2 microns 
in diameter. 

Gelatin colony Sm-sl], reddish colo- 
nics. 

Gelatin stab - Liquefied. 

Ca-mnlalc ngnr- Colonics red, with 
bbek aerial mycelium. 

Glucose agar- Same as on Ca-malatc 
agar. 

Starch agar: S.ame ns on Ca-maUte 
•gar. 

Glucose broth Flaky, orango-red colo- 
mes adherent to glass 

Litmus milk. Peptonized. 

IVitato: Red colcnies with black aerial 
mycelium. 

Nitntes produced from nitrates. 

Weakly diastatic. 

Grows well on cellulose. Cellulose is 
dccompmed 

AcruLie 
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Optimum temperature 25*0. 

Habitat: Soil. 

51. Streptomyces melanocyclas (Mcr- 
kcr) cotrih. nov. {Micrococcus nielanocy- 
clus Merker, Cent. / Bakt., II Abt., St, 
1911, 5S9; /lc/<«o»iJ/ccs melanocyclus 
Krainsky, Cent f. Bakt., II Abt., 4t, 
1914, CG2; Nocardia me/aiiocvc/o Cbal- 
mers and C/irisfophcrson, Ann. Trop, 
Med. and Parasit., 10, 191Q, 26S.) From 
Greek tnelas, black and tyclus, etrcle. 

Conidia almost spherical, 0 9 micron 
in diameter. 

Gelatin colonies: Growth poor. 

Gelatin stab; Rapid liquefaction. 

Ca-malatc agar: Colonics email, flat, 
orangc-red. Aerial mycelium black, oc- 
curring along the edges. 

Glucose broth; Same as on Ca-malatc 


WTinkled, colorless in youDg cuUm 
Aerial mycelium thin, white at fint, 
later gray or yellowish-brown. 

Starch agar: Good growth at SoT. 
Substratum mycelium flat, smooth, color- 
less. Aerial mycelium abuDdant, 
smooth, white. 

Czapek's agar: No growth 

Plain broth: No growth. 

Milk: No growth. 

Potato: Growth good, raised, foHed 
No discoloration. 

Nitrites not produced from mtntts 
ctcept a trace in two strains. 

Diflstatic. 

Weakly proteolytic. 

Inversion of sucrose: Negative. 

Distinctive cliaracter: The abiliUW' 
Jive in acid media only. 

Source: Four strains isolated from 


Starch agar * Same as on Ca-malatc agar. 

Glucose broth: Colorless, spherical 
colonics 

Litmus milk; Peptonized. 

Nitrites produced from nitrates. 

Good diaatatk action. 

Cellulose is decomposed 

Aerobic. 

Optimum temperature 25*C. 

Habitat Soil 

55 Streptomyces acidophilus (Jensen) 
comb. nov. {Actinomyces actdophtlus 
Jensen, Soil Sci., 25, 1928, 226 ) From 
Greek, acid-loving. 

Vegetative mycelium profusely 
branched, hyphae 0 6 to 0.8 jnferon in 
diameter with homogeneous protoplasm 
and no visible septa. Aerial mycelium 
with hyphae 1 0 to 1.2 microns in di- 
ameter, somewhat branched, forming 
either very few or very numerous ain- 
istrorse spirals Oval conidia 1.0 to 1 2 
by 1.2 to 1.5 microns. 

Gelatin; After 10 days growth very 
scant, thin, colorless, semi-transparent 
Slow liquefaction. 

Nutrient agar; No growth 

Glucose agar: Good growth at 25’G 
Substratum mycelium raised, somewhat 


three acid humus soils. 

Habitat; Acid humus soils. 

56. Streptomyces rubescens (Jaract) 
comb. nov. (Strepiothriz rubescens Jstidu 
Boll. Sez Ital. Soo. Intern. MlctobjJ, 
1931, 43.) From Latin nbesetns, «• 
coming red. 

Gelatin: No liquefaction} limited m 
pigmented growth. , 

Glucose agar: Urge number of swu 
round colonies raised in the centers 
growing together, as well as deep in^tw 
medium; of a whitish op-alesceot eclot- 
Czapek’s agar: Poor growth, l^coniiD. 
pigmented salmon -red, edge entire. 

Milk agar medium; Rose-coral-coiortc, 
thin growth with edge entire. . , 

Broth: Minute flakes, the liqu'“ 

becoming reddish-colored 

Milk . No coagulation and no digcs . 
slight rod coloration of milk 
Potato plug ; Reddish grow « 
tensive } opalescent surface- 
Source; From sod. 

57. Streptomyces 
faert) com&. nee. {Achrim7 
phUu, Gilbert, Ztechr. !. W'’,,,.. 
383; not dclimmsei’ 

Berestnew, Inaog. Dies., Moskovr. 
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Nocardia IheTmophila Chalmers aod 
Christophcrson, Ann. Trop Med. and 
Parasit., 10, 1916, 271.) From Greek 
Ikermus, heat and pht'lus, loving 

Description from Waksman, Umbreit 
and Gordon, Soil Sci , 47, 1930, 49 

Hyphac straight, conidia formed 

Gelatin* Liquefaction. 

Czapek’s agar: At 2S®C, deep colorless 
growth, thin white aerial mycelium; no 
soluble pigment. 

Starch agar; Yellowish growth with 
white-gray, powdery aerial mycelium. 

Milk- Proteolysis. 

Potato plug: Yellowish growth with no 
aerial mycelium, the plug usually being 
colored brown. 

Starch is hydrolyred 

No pigment produced on nutrient agar 
or gelatin 

Temperature relations . Optimum 50*C 
Good growth at 2S*C. Usually no 
growth at C0*C. Some strains arc in- 
capable ot grovfingat2S*C, whereas others 
seem to grow well even at C5*C 

Aerobic 

Habitat Soli, hay, composts 

59 Stfeptomyces thermoluscus (Wakii- 
man, Umbrcit and Gordon) comb ncr. 
(/Icfinowiyccs Ihermo/uteus Waksman, 
Umbrcit and Gordon, Soil Sci , 47, 
1939, 49) From Greek jJirrmus, heat 
and Latin /utevs, dark Presumably 
derived to mean heat-loving and dark in 
color 

llypliac spiral-sliaped; conidia pro- 
duced 

Gelatin: Liquefaction At 50*C, a 
gm)ish ring is produced and soluble pig- 
ment is formed At 2-9*C, growth with 
no soluble pigment 

Cmivk's agar* Poor growth at 2S*C, 
deep gray, with but little aerial myce- 
lium At 50*C, growllt dark to violet, 
With gray to lavender aenal nijeelmm 
and soluble brown pigment. 

Milk Protcol>8is 

Potato .MiumLint, dark-colorrd 
gniw th, !>•> aerial m> celium, or few white 
(latches, dark soluble pigment 


Starch is hydrolyzed. 

Temperature relations: Good growth 
at 60“ and C0*C. Will grow at 65°C. 
Faint grow th at 2S“C. 

Aerobic. 

Distinctive characters: Tins species is 
distinguished from Slreplomyces Ihermc- 
pkilus by the brown-colored aerial myce- 
lium on synthetic media, spiral-shaped 
hyphac, and ability to grow readily at 
65“C. 

Habitat: Soils and composts. 

50. Streptomyccs scabies (Thaxter) 
comb ftop (Oespora $eabief Thaxter, 
Ann. Hept Conn. Agr Cxp Sta., 1891, 
153; Actinom^cts scabies Gussow, 
Science, N S. S9, 1914, 431.) From 
Latin scobfes, scab. 

Wavy or slightly curved mycelium, 
with long branched aerial hyphae, show- 
ing a few* spirals. Conidia more or less 
cyhndneal, 0 8 to 1 0 by 1.2 to 1 6 mi* 
ttOM 

Gelatin stab* Cream-colored eurfaea 
growth, bepoming brown Slow liquo* 
faction 

Synthetic agar . Abundant, cream- 
colored, wrinkled, raised growth. Aerial 
mjcclium white, scarce 

Starch agar .Thin, transparent, spread- 
ing growth 

Glucose agar Heslrietcd, folded, 
cream-colorcd, entire growth. 

ruin agar: Circular, entire colonics, 
stnonlh, becoming raised, lichenoid, 
wrinkled, white to straw-colored, opolcs- 
cent to opaque. 

Glucose broth: Ring in form of small 
colonics, settling to the bottom 

litmus milk . Brow n ring w ilh greenish 
tinge; coagulated; peptonized with alka- 
line reaction. 

I’btato: Cray, opalescent growth, l>c- 
coming black, wrinkled 

Nitrites ptraluccil from nitrates. 

Brown soluble pigment formed 

Etarrli ia hjdrolyzcd. 

Optimum temporatim* 37*C. 

Aerobic. 

The potato scab organism, like other 
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acid'fast organisms, can be selectively 
impregnated nith carbol-auromin and 
when exposed to ultraviolet radiation 
fluoresces bright yellow. This technic 
confirms Lutman’s conclusion that the 
hypbao are intercellular and grow within 
the middle lamellae <Richard3, Stain 
Tech., 18, 1943, 91-94). 

Source: Isolated from potato scab le- 
sions. 

Habitat: Cause of potato scab; found 
in soil. 

60. StreptomjCes Ipoxnoea (Personand 
Martin) comb, nov, (Aetinornycet ipo~ 
moea Person and Martin, Phylopath., 
SO, lOiO, 313.) Prom M. L. /poinoea, a 
generic name. 

Conidia on glucose-casein agar: Oval to 
elliptical, 0.9 to 1.3 by 1.3 to 1.8 microns. 

Gelatin : After 25 days at 2Q®C, scanty 
growth, no aerial mycelium; no soluble 
pigment; liquefaction. 

Synthetic agar: Abundant growth, 
mostly on surface of medium, moderately 
wrinkled, oVive-ycilow. 

Nutriontagarj Moderate growth In the 
form of small, shiny, crinkled colonies 
both on the surface and imbedded In the 
medium, silver-colored. 

Starehagar : Growth moderate, smoolb, 
deep in medium, Ivory-colorcd. Aerial 
mycoHum white wlh patches o! bluisb- 
green. No soluble pigment Cbmpfetc 
hydrolysis after 12 days. 

Milk;Gronth in form of ring;hydroly- 
sia, n’itbout visible coaguhtion. 

Potato : Growth moderate, light brown, 
shiny, wnnkled. No aerial mycelium. 
No soluble pigment. 

Nitrites are produced from nitrates 

Starch is hydrolyzed. 

No growth on cellulose. 

Source: From diseased sweet-potato 
(Ipomoea sp ) tubers and small rootleta 
from several localities in Louisiana. 

61. Streptomyces fordll (Erikson) 
comb, nov. (Aclinowt/ces Jordii Erikson, 
Mod. Res Counc. Spec. Kept. Ser. 203, 
1935, 15 and 36.) Presumably named for 


the surgeon who first secured the culture. 
Mycelium; Filaments of medium 
length, no spirals or markedly wavy 
branches. Short, straight, sparse aerial 
mycelium. Small oval conidia on potato 
agar and starch agar. 

Gelatin: No visible growth, slight 
softening in 20 days; half-liquefied after 
40 days. 

Agar; Small, creamy-golden, ring- 
sliapcd colonics, and heaped-up patches, 
becoming golden-brown in color and 
convoluted. 

Glycerol agar j Extensive, golden- 
brown, convoluted, thin layer. 

Serum agar: Golden-brown ring-shaped 
and coiled smooth colonics ; no liquefac- 
tion. 

Ca-agar: Yellow, scale-like closely ad- 
herent colonies; scattered white aerial 
mycelium. 

Blood agar: Innumerable small yellow- 
ish ring-shaped colonies; no hemolysis. 

Broth: Few flakes at first; later abun- 
dant coherent puHball grow tb. 

Synthetic sucrose solution: Moderate 
sediment of minute round white coloniefl* 
Synthetic glycerol solution; Light 
white fluffy colonies, minute and in clus- 
ters. 

Inspissated serum : Innumerable color- 
less pinpoint colonies; scant white aerial 
roycchum; after 15 tkys colonies latge, 
hollow on reverse side ; margin depressed; 
no Viquelaction. 

Doraot’s egg medium : Minute, cream- 
colored, elevated colonics, becoming 
golden-brown, raised, convoluted. 

Milk: Coagulated; brownish surface 
ring. 

Litmus milk : No change in reaction.^ 
Potato plug: Yellonjsh growth in th*” 
line, terminal portion tending to be pile 
up, scant white aerial mycelium at top 
of slant; after 12 days, growth abundant, 
goWen-brown, confluent, partly honey* 
combed, partly piled up. 

Starch not hydrolyzed. 

Tyrosine agar : Reaction negative. 

Source : Human spleen in a case os 
acholuric jaundice. 
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62. Streptomyces africanus (Pijpcr 
and Pullingcr) comb. noo. (^'ocar^i^o 
a/ricona Pijpor and Pullingcr, Jour. 
Trop. Med. and Hyg , SO, 1927, 153; 
Actinomycei afneanvs Nannizzi, in Pol- 
laci, Tratt. Micopat. Umana, 4, 1934, 8 ) 
From Latin d/rtcanus, relating to Africa 
Description from Erikson, Med lies. 
Counc. Spec. Hept Ser. 203, 1935, 18 
Unicellular branching myceliura form- 
ing small dense pink colonics with short 
straight sparse nhitc aerial mycelium. 

Gelatin. Irregular pink flakes; no 
liquefaction. 

Agar* A few flat pink discoid colonics 
Glucose agar: Minute red discrete 
round colonics and piled up pater pink 
mass with thin white aerial mycelium. 

Glycerol agar: After 2 weeks, small 
hcaped-up colorless masses with pink 
tinge around the colorless colonies, mar- 
gin depressed, after 3 weeks, abundant, 
piled up, pale pink growth 
Ca-agar After 1 week, small, round, 
colorless colonies with red centers, n«r- 
gins submerged; after 2 weeks, growth 
bright cherry-red, confluent, with color- 
less margin 

Dorset’s egg medium- Small colorless 
blister colonics, partly confluent, be- 
coming wrinkled, depressed into medium; 
slight liquefaction 

Scrum agar Irregularly round, raised, 
wrinkled, colorless colonies, becoming 
dry, pink and flaky; Liter piled up. 
brownish, friable 

Inspissated serum. After one week, 
smooth, round, colorless colonies with 
submerged margin, in confluent patches 
pink and pitted into medium; after 2 
weeks, medium broken up, slight hque- 
faclion; after 3 weeks, liquid dried up, 
colonics umbilicated, raised, dry and 
friable 

Broth Sm.al1 pink colonics cmlicddcd 
In coherent flocculent nws 

Synthetic sucmKC solution Small pink 
gninulcs in seiliment after I week; 
colonics of medium siio, coherent, after 
3 weeks. 

Potato agar: Bright red growth, small 


round colonics with colorless submerged 
margins, and piled up patches with stiff 
sparse white ncrial mycelium. 

Litmus milk: Bright red surface 
growth, liquid unchanged after one 
month; liquid opaque reddish-purple 
after 2 months, hydrolyzed, clear wine- 
red after 3 months. 

Source : From a case of mycetoma of a 
foot in South Africa. 

C3. Streptomyces galUcus (Erikson) 
comb. not). {Aetmomyees gallicus Erik- 
Bon, Med. Res. Counc. Spec. Rept. Ser. 
203, 193o, 36.) From Latin gallicus, of 
the Gauls (French). 

Description from Erikson (foe. ctf., 
p. 24). 

Mycelium shows lateral highly refrac- 
tive bodie-i which appear almost Identical 
with the singly sitiuti'd spores found in 
MteromoMspoTO eholctae. 

Gelatin. Scant irregular pink growth; 
liquehiction very slow, only slight degree 
in 20 days. 

Agar: A few transparent minute pink , 
colonics: growth becomes jatlly con- 
fluent. 

CliKvwc agar: Ko growth. 

Glycerol agar- No growth. 

Ctajiek’s agar- Ko growth. 

Coon’s agur: Minute colorless to pink- 
bh colonics 

Ca-agar GIo*sy pink pinhead colonics. 

Potato npr. 1*1110 pink, moist, granular 
growth. 

Scrum agar: Pinpoint colonics, pink, 
shining. 

Blood agar : Abundant grow th, minute, 
discrete, round, pink colonies, aomc 
aggregated in confluent narrow bands. 
No hcronlj-sii. 

Dorscl’a egg medium Minute colonics, 
liecoming eoiifluent, tangcnne-eolorod. 

Ir«pb«aled scrum. Abundant, pink, 
membranous growth, becoming reddirh- 
brown; later discrete culonica at margio, 
dear on re\-crre side. No liquefaction 

Ilrotfi: Pinkish fLakes. 

SynUiclic sucrose solution: A few fine 
wlute Cocculi. 
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Synthetic glycerol solution: A few 
small round white colonics. 

Milk Coagulated; peptonized; yel- 
lowish-pink surface ring. 

Litmus milk: No coagulation or pep- 
tonization; no change in color. 

Potato plug: Very slow growth, a few 
minute translucent pink colonies after 
16 days; after 21 daj*s, considerable in- 
crease in number of colonics, still small 
and discrete After 2 Tnonths, colonies 
1 to 2 mm in diameter, bright coral, 
tending to be umbilicated and heaped up. 

Tyrosine agar; Reaction negative. 

Source: From blood culture in a case 
of Banti's disease 

&1. Streptomyces pelletlerl (Laveran) 
comb. nop. (Micrococcus pelletieri Lav- 
eran, Compt. rend Soc. Biol., Paris, 
6t, 1906, 340; Oospora pelUlien Thiroux 
and Pelletier, Bull Soc. path exot., 5, 
1012 , 683; Nocardia pelletieri Thiroux, 
see Pinoy, Bull Inst. Past , JJ, 1913, 
935; Diecomyces pelletieri Brumpt, Precis 
de Parasitol., Pans, 2nd ed., 1913, 970; 
Actinomyces pelletieri Brumpt, tbtd., 
4th ed., 1927, 1204.) Named for M. 
Pelletier who first isolated this species. 

Description from Erikson, Med. Res. 
Council Spec. Kept Ser 203, 1935, 21 

Thiroux and Pelletier (Bull Soc. path, 
exot., S, 1912, 585) considered tliat their 
cultures resembled Nocardia madurae, 
but they grew the organism only 
on Saboutuud’s gelatin, on which it 
appeared in a constantly red, easily de- 
tachable form Nocardia tndfeo was 
regarded as identical by Pinoy, although 
in the original description by Laveran the 
organism n'as called Micrococcus pelle- 
iiert, owing to the fact that no mycelium 
was seen, merely coccoid bodies No- 
cardia genesii Froes (Bull Inst. Past., 
£9, 1931, 1158) is described as closely 
allied, the distinction being founded 
upon the fact that the red grains were 
smaller in size and much more numerous, 
but no cultural details are given. 

Mycelium composed of slender straight 
and not very long filaments, forming small 


dense pink colonies with a few short 
straight isolated aerial branches. 

Gelatin: Slight liquefaction; few pink 
flakes ; later almost completely liquefied. 

Agar: Minute colorless colonies and 
piled up pale pink masses. 

Glucose agar: Poor growth, a few 
minute pink colonies. 

Glyeerolagar; Poor growth, afew moist • 
pink colonics. 

Ca-agar: Colorless small colonies, after 
1 week, confluent skin, pink, budded; 
medium discolored later. 

Coon's agar: Poor growth, cream- 
colored with pink center, mostly sub- 
merged. 

Potato agar : Colorless blister colonies; 
after 3 weeks, colonies larger, shoniog 
concentric zones, submerged msrpris 
and occasional zone or tuft of white 
aerial mycelium, pinkish coloration 
Dorset's egg medium : Abundant, 
wrinkled, pink skin with small discrete 
^colonies at margin in six days; later 
surface rough, mealy; considerable lique- 
faction in 17 days. 

Serum agar: Moist crcam-ciflorcd 
growth lending to be heaped up, discrete 
colonies at margin; becoming umbih* 
cated. 

Inspissated serum: Round, moish 
colorless colonics. 

Blood agar: At first a few pinhead, 
crcam-coIored colonies, no hemolysis; 
later colonies dense, button-sliapcdi 
with narrow fringed margin. 

Broth - Small, minute, pink, clustered 
colonies 

Synthetic sucrose solution: Small, pink 
colonies in sediment; later minute col- 
onics adhering to side of tube. 

Milk: Soft curd; half-digested; pep- 
tonization complete in 20 days. 

Litmus milk: Pink surface grontii, 

- -I qrMr20d3y's, 

. ■ i growth 

siarse, yclIoivUli-pink, irregularly pile'j 
up, portions witli scant niiitc acna 
mycelium; after C montiis abundant 
highly piled up small rounded pm>- 
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massed, scant white aerial mycelium 
persistent. 

Source : From a case of crimson-grained 
mycetoma in Nigeria (E. C Smith, 
Trans R. Soc. Trop Med Hyg , £t, 
1928, 157). 

Habitat* Human infections so far as 
known. 

65 Streptomyces llsteti (Enkson) 
comb nor. (Actinomyces fisten Enkson, 
Med Res. Council Spec. Rept. Ser 203, 
1935,36 ) Named for Dr Joseph Lister, 
the father of antiseptic surgery 

Description from Erikson (foe ctl , 
p.23). 

Long slender filaments, many loosely 
wavy, forming a dense spreading my- 
celium which rapidly grows into a mem- 
brane on most media. Aerial mycelium 
very slow* and inconstant in appearance, 
short and straight, conidia oval 

QeUtin. Slight liquefaction; round 
white surface colonics; after 45 days, 
confluent skin, almost completely lique- 
fied 

Agar, Smooth, round, moist, cream- 
colored, margin depressed, -eentcr ele- 
vated, closely adherent; becoming iim- 
bilicated, with a myccloid margin 

Glucose agar: Cream-colorcd, glisten- 
ing, pinpoint colonics; htcr aggrr^tcil 
in convoluted skin. 

Glycerol agar. Abundant, moist, 
cream-colored growth, colonies clciulcd, 
piled up; powdery white aerial mycelium. 
After 20 days, skin deeply buckicii; 
colorless with evuded drops. 

Ca-agnr; Poor growth, a slight biscuit- 
colored membrane 

Potato agar: After one week, ettensive 
growth, colorless submerged colonics, 
warted surface; ilirty pink coloration 
after 2 weeks;. scant white aenal my- 
celium after 4 months. 

Horscl’s egg medium- No growth 

Blood agar; Fmall, round, crearo- 
tolorcd colonies, smooth translucent 
surface; no hemolysis. 

Serum agar: Small, irrcgulir, moist, 
cream-colorei! colonies, tending to he 


heaped up; later somewhat transparent. 

Inspissated scrum* Abundant growth, 
colorless shiny colonies, centrally ele- 
vated, becoming confluent 

Broth: Small, round, white colonies in 
sediment. 

Glucose broth* Small, white, nodular 
colonies; later abuniLant flocculi. 

Synthetic sucrose solution; Delicate 
white colonics in suspension and in 
sediment. 

Litmus milk : (^agulation. No change 
in reaction. 

Potato plug; Abundant, dull, brown- 
ish, w*nnklcd skin with white aerial 
mycelium; large, stellate, flulTy, white 
eolomcs in liquid at base. 

Source : From human material Strain 
from Lister Ckilicction 

Habitat From human infections so far 
as known. 

6C. Streptomyces upeottli (Erikson) 
ei>m6 nor. (A new* pathc^enic form of 
StrepMhrtx, Gibson, Jour Bact and 
Path , tS, 1920, 357, Acfinomyccs upeollii 
Erikson, Med lies Council S])ce. Ilopt. 
f!er 203, 1935 , 3C ) Named for Dr. 
Harold Upcolt, the surgeon who first 
secured the culture 

Description from Enkson (foe. cit., 
P 22) 

Filaments cliaractcnsticaily long, 
straight, much inlensos’cn and ramified; 
typical unicellubr mycelium, usually 
forming medium to large heavy carti- 
L'lginous colonics Gibson states tliat 
Ifie threads s*ary in thickness and show 
septa, but this has not been confirmed 
A very slight transient ncrual mjcchum 
appeared on one agar slo;>e, hut this las 
not been repeated on any slide micro- 
culture on any medium Slightly ftcid- 
fast. 

Gelatin AlmmUnl flocculeiit growth 
along streak, round crram-eolored 
colonies on surface Ibrlly iKpiefird in 
11 days; complete liquefaction in 2 
months 

.\gar: Smooth, shining, round, crc.am- 
colorrd colonies, margin submerged, 
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8cant white aerial myccliura In one week; 
colonics large (up to 10 mm in diameter), 
ccnlOTs elevated, greenish tinge, very 
Sparse aerial mycelium in two WToka; the 
aerial mycelium disappears and large 
radial grooves appear in moat colonies in 
3 weeks. 

Glucose ngar; Smooth, round, cream* 
colored colonies, margin depressed, cen* 
tore elevated, hollow on reverse side; 
later a coherent membranous growth, 
piled up, yellowish. 

Glycerol agar; Small, -round, cream- 
colored, glistening colonics, heavy tex- 
ture, margins submerged; later, colonics 
umbilicaled, tending to bo pded upjattcr 
6 weeks, growth very much convoluted 
and raised, broad submerged mai^in, 
slightly reddish medium. 

Coon’s agiir: Small, radiating, white 
colonies, growth mosUy submerged. 

Ca-agnr: Small, colorless membranous 
growth with undulating margin; later, 
centrally depressed into medium. 

Potato agar : Poor growth, small, color- 
less blister colonics, medium slightly 
discolored. 

Dorset’s egg medium: Round, flat, 
colorless, scalc-liko colonies, some nwrked 
by coneentne rings and slightly hollowed 
in center; growth becomes yellow-brown. 

Serum agar: Large colonics (3 to 4 mm 
in diameter), colorless, granular, cen- 
trally elevated, depressed at margin, re- 
sembling limpets. 

Blood agar- Large drab heavily tex- 
tured colonies; no aerial mycelium; no 
hemolysis. 

Broth: Large coberont mass composed 
of fluffy colonies. 

Synthetic sucrose solution: Fair 
growth, minute white colonics. 

Carrot plug: Colorless, spreadri^, 
moist, wrinkled growth in sjx wetka; 
later a dull greenish-brown, moist, very 
much wrinkled and depressed skin. 

Source- From the spleen m a case of 
acholuric jaundice. 

Habitat: From human infections so 
far as known. 


67. Streptomyces hortonensis (Erik- 
son) eamh. noo. {Aclinotrujcesi harton 
Erikson, Med. Re?. Council Spec. Repl. 
Ser. 203, 1935, 36.) Kamed for the 
Horton War Hospital at Epsom, England 
from which the culture ^yas obtaioed. 

Deacripiion from Erikson (loc. cil., 
p. 22). 

Typical germinalion into very slow 
growing vimcellular mycelium composed 
of long slender straight branching fila- 
ments. Very sparse straight aerial my- 
celium produced only once on potato. 
Non-acid-fast. 

Gelatin *. Round cream-colorrd colonies 
on surface and a few' mm below. No 
liquefaction. 

Agar: Very slow growth, a few smooth 
cream-colorcd coiled colonies in I9 ihys; 
after 2 months, liberal, irregular, convo- 
luted growth. 

Glucose agar: Cloilcd and heaped up 
cream-colored trsnslurcnt masses; after 
2 months, growth rounded, elevated, 
ridged outwnnU from hollow cctiter. 

Glycerol agar: Coiled, colorless, lur- 
ttous patches, isolated colony wdtb cen- 
tral depression. 

Scrum agar: Poor growth, small amor- 
phous crtam-colorcd mois. 

Inspissated aeniin; Intricately coiled 
crcam-colorcd growth. No liquefactioo. 
Broth: Flakes. 

Synthetic sucrose solution; Bwr 
growth, a few flakes. 

Synthetic glycerol solution; Deh'cafe 
white floccufi at fisae. 

Litmu-S milk; Green surface growth, 
liquid hydrolyzed, partly clear purple; 
later decolorized, brown. 

Potato agar; Colorless blister colonies 
in one week ; dull green heaped and coiled 
nuuss after 3 weeks; medium becomes 
slightly di-jcnlured. 

l^^tato plug: After 3 wcck«, abundjint, 
colorless, umbilicated, round colotu'c*. 
some coiled in raiscil masses; later, libera 
olive-green growth, piled up, dens®» 
velvety gray-green aerial mycelium at 
top of slant, small round fluffy white 
eoioniea in liquid at base. 
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Source; From pus •containing typical 
actinomycotic granules from parotid 
abscess. 

Habitat: From human infections so 
far as known. 

68. Streptomyces glbsoall (Erikson) 
comb nov. {Aettnomyeei Q\bsonu Erik- 
son, Med. Res. Council Spec. Kept Ser. 
203, 1035, 36 ) Named for Prof. Gibson 
of Ovford 

Description from Erikson (foe. eiL, 
p 15). 

Young growing mycelium brancbca 
profusely at abort intervals; later groR-s 
out into long frequently wavy filaments; 
tnisted hyphae also seen on water agar. 
PORcr of producing aerial mycelium 
apparently lost. 

Geblin: Dull white flakes sinking as 
medium liquefies ; liquefaction complete 
in 12 days. 

Agar Small, cream-colored, depressed, 
partly confluent colonics, becoming an 
extensive wnnUed crcam.colorod ekin. 

Glucose agar: Cream-colorcd wrinkled 
membranous growth. 

Potato agar Wrinkled glistening mem- 
branous grow til. 

Serum agar - Small moist crcam-colorcd 
colonies growing into medium. 

Dorset’s egg medium’ Small, round, 
smooth, colorless colonics with conically 
elevated centers. 

Inspissated serum : Innumerable color- 
less pinjwint colonies with scant white 
aenal mycelium at top; after 8 days, a 
coherent wripklcd skin niih broR’nuh- 
red discoloration at reverse, medium be- 
coming transparent; completely lique- 
fied, pigmented brown In 15 days 
Blood agar Yellowish confluent bands, 
irregularly wrinkled, with small discrete 
colonies, clear hcmoljtic lone. 

Broth Scdimenlof flocculi.somcround 
and fanshaped colonies. 

Synthetic sucrose solution; Very deli- 
cate white flocculi. 

Potato plug; No growth. 

Starch not hydrolyicd. 

Milk- Coagulated; partly peptoniicd. 


Tyrosine agar; Negative reaction. 

Source: From the spleen in a ease of 
acholuric jaundice. Injected into a mon- 
key, and rcisolatcd. 

Ilabilat: From human infections so 
far as known. 

C9. Streptomyces beddardll (Erikson) 
«un6 nov. {Aetinomyetc beddardti Erik- 
son, Med. Res. Council Spec. Kept Ser. 
203, 1935, 36.) Presumably named for 
the surgeon w'ho first secured the culture. 

Description from Erikson (foe. ci/., 
p. 13). 

Rapidly growing, dense, spreading 
mycelium composed of very long slender 
filaments, many wavy or closely coiled, 
particularly on glucose agar, spirals less 
marked or lacking on poorer nutritive 
media like synthetic glycerol agar or 
water agar Aerial mycelium sparse, 
short, straight on synthetic glycerol 
agar, much slower and more plentiful on 
glucose agar; later shows long, very fine 
spirab breaking up into small ovsl co- 
nidia; aerial hypliac etraightcr and more 
branched with shorter conidiophorcs on 
starch agar Non acid-fast. 

CcIntiD: Dull white flakes sinking to 
bottom ns medium liquefies; liquefaction 
complete in 8 d.t}'s 

Agar: Colorless, coherent, nrinkled, 
membranous growth with submerged 
margin; after 3 montlis, medium dis- 
colored, scant white aerial mjc^lium 
at top 

Glucose agar; Wrinkled membranous 
growth; after 2 months, scant while 
aerial mycelium. 

Glycerol agar: Small, crcam.coIored, 
discrete colonics becoming confluent, 
under surface much buckled. 

Potato agar. Moist, crcam-colorcd skin, 
convoluted, closely adherent. 

Omgar: Extensii’C, moist, crcam- 
colorcd, wrinkled, mcmbranoiLs growth. 

Coon’s agar: Prant, crcam-colorcd, 
tncmbranoiis growth. 

Starch agar: Spreading, colorless 
growth, coruidcrable while aerijil my- 
celium. 
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Blood agar: Hemolysis. Gtovftti in 
uniformly striated colorless bands, occa- 
sional round colonics at tna.tgin. 

Dorset’s egg medium; Extensive, very 
wrinkled, membranous growth, surface 
bright yellow. After 2 months, consider- 
able liquefaction. 

Serum agar: lYrinklcd, glistening, 
cream-colored, membranous growth. 

Inspissated serum- Coloilcsa smeary 
growth, reverse becoming transparent, 
starting to liquefy at base; completely 
liquefied and brown in 12 days. 

Broth Suspended and sedimented 
colorless flocculi, some small round 
colonies. 

Synthetic sucrose solution; Abundant 
white colonics in coherent mass near 
bottom of tube; large shell-sliapcd 
masses 

Synthetic glycerol solution; At first, a 
few round white colonics in suspension; 
Jalcr, largo branched feathery mass at 
bottom 

Milk ; Coagulated , later peptonized. 

Litmus milk. Medium deep blue, be- 
coming hydrolyzed to clear purple. 

Potato plug . Colorless moist membra- 
nous growth ^\ith scant white aerial my- 
celium at top of plug 

Starch is hydrolyzed. 

Tyrosine agar Ilcaction negative 

Source ■ Human spleen m a case of 
spleenic anemia 

Habitat From human infections so 
far as knon n 

70. Sfreptomyces kimberl (Enkson) 
com6. nor. (AcCnomi/ces Aimben Erik- 
son, Med Res i^ouncii Spec Kept. Ser. 
203, 1935, 30 ) Presumably named for 
the surgeon n ho first secured the culture- 

Description from Enkson (loc. ctl , 
p IG- 

Mycelium of long straight profusely 
branching filaments forming circum- 
scribed colonies on all media with abun- 
dant production of short straight and 
branched aerial mycelium, small round 
conidia ^"on-ac^^fast 

Gelatin • LiQuefiofi Smooth shining 


colonies becoming powdery white with 
aerial mycelium, floating on liquefied 
medium. No pigmentation. 

Agar; Smooth round moist cream- 
colored colonies, 1 mm in diameter; after 
17 days, white powdery aerial mycelium. 

Glucose agar: Discrete cream-colored 
colonies becoming confluent, white aerial 
mycelium. 

Glycerol agar; Must cream-colored 
colonies becoming confluent, w hite aerial 
tnyceUum. 

Potato agar ; Extensive grow th covered 
by white pow-dery aerial mycelium; large 
colorless exuded droplets. 

Wort agar: Heavy brownish lichenoid 
colony; after 30 dts's, a white aerial 
mycelium. 

Ca-agar ; Dull cream-colored scaly 
growth, covered by chalky white aerial 
myccUum. 

Coon’s agar: Extensive growth, a bite 
aerial mycelium In annular arrangement 
Czapek’s agar : Small colonies covered 
with white aerial mycelium. 

Blood agar • Many large colonies, cream- 
colored, lough, smooth, glistening, with 
margin depressed; no Kcmolysis. 

Scrum agar : Moist, cream^colored 
honeycombed skin, scant white aerial 
mycelium. 

Dorset’s egg medium ; Closely adherent 
scale-like colonies, centrally elevated, 
with white aerial mycelium. 

Inspissated serum: Rapid spreading 
growth, discrete round colonies at 
completely covered with white aerial 
mycelium, colorless transpired drops; 
slight softening at base. 

Broth: Small round colonies in bcoi- 
ment in 2 days; supernatant colonies 
•with white aerial mycelium and large 
hollow Ikikes in sediment in 15 ds}9» 
occasional reddish-brown coloration. 

Synthetic sucrose solution: Boon 
white colonies at bottom; 
etellate colonies in suspension and a feif 
supernatant with white aerial mycelium. 

Synthetic glycerol solution: Roun 
Bhite colonies at bottom; Inter 
mulbcrry-Uke mass composed of 



FAMILY BTKBPTOMYCETACEAE 


9G5 


round portions; after 15 days, irregular 
wispy flocculi and large colierent mass. 

Milk: Coagulation; no peptoniiation; 
initial pinkish-brown ring descends until 
medium is dark brorni throughout 
(2 months). 

Litmus milk: Blue coloration, hydro- 
lyzed to clear purple in 2 months. 
Starch not hydrolyzed. 

Tyrosine agar . Reaction negative. 
Source Blood culture of a woman with 
acholuric jaundice. 

Habitat. From human infections so 
far as known. 

71 Streptomycessomalleosls (Brumpt) 
comb noo (IndicUa sonialiensis Brumpt. 
\rch Parasit , Pans, 10, IWC. 
Diseomycts tomaliensu Brumpt, Prdcis 
dc Parasitologic, Pans, 2ml cd , 1913. 
907. /ndiiffopris somoficnsu Brumpt, 
i6it/ , A'ocardia somdhensi* Chalmers 
arid Chnstopherson, Ann Trap Med 
and Parasit., 10, 1910, 229; StrtplolhTtz 
mmo/irnsMMiesclier, Arch Derm Syph 
ills. /54> 1917. 297; Acfinomyct^ tomalien- 
Oil St John-Brooks, Med lies <N>uncil 
Sysl of Bad, 1/indon, 8. 1931, 75 » 
Named for the eoimtry of origin, Preneh 
Somaliland 

Description from Brikson (Me<l lies. 
Council Spec. Kept. Scr. 203. 1935, 17). 

Simple branching unicellular mycelium 
with long straight rdamcnls, forming cir- 
cumscribed colony crowned with short 
straight aerial mycelium 
Gelatin Crcam-colorcd colonies, me- 
dium pitted; complete liquefaction in 
10 ibys , tiard black nws at Ixittnm 
Agar, .\bundant jcllowMi granular 
growth with snuill di«crete colonics at 
margin, later growth colorless, colonics 

umbdicatctl 

Glucose agar: Poor growth, moist 
crcam-eolored derated patch 

Gljccrol agar- Abundant gnnrth. 
minute round to brgo convoloteil ami 
piled up masses, colorless to ilark gray 
and black 

Ca-agar : Bound crram-coloml cohmies, 
depressed, umbilicated, piled up, thin 


while aerial mycelium; colonies become 
pale brown 

Potato agar : Small round colorless 
colonics, zonate margin depressed, con- 
fluent portion dark greenish-black. 

Blood agar : Small dark brown colonies, 
round and umbilicated, piled up con- 
fluent bands, rea-ersc red-black; hemol- 
ysis. 

Dorset’s egg medium- Extensive color- 
less growth, partly discrete; becoming 
opaque, cream-colored, very wrinkled; 
later rough, yellow-, mealy, portion liquid. 

Scrum agar: Spreading ycllow-.brown 
akin, intricately convoluted 

Inapissatcd serum- Cream-colored 
coded colonies, medium pitted, trans- 
parent and slightly liquid 

Broth: few round white colonics at 
surface, numerous fluffy masses in sedi- 
ment, later largo irregular mass breaking 
into wisps. 

Synthcfie sucrose solution: Minute 
round while fluffy colonics in sediment; 
after 17 days, scant wispy growth 

Mi1k:&ifl semidiquid coagulum which 
umlcrgocs digestion; lieavy wrinkled 
surfaco pellicle, completely liquefied in 
12 days 

Litmus milk Soft coagulum, jartly di- 
gested, blue surface ring; clear liquid 
in 12 diys 

Potato plug AbumUnl grow Ih, colonics 
round and oral, jiartly piled up in 
rosettes, fronted with whitijh*gr.»y aerial 
mycelium, plug discolored , after 1C ihiya, 
aerial mycelium transient, growthnearly 
l.hck. 

.VUbongh Slrfpfojuyees sumafirnsu luw 
been known for n long time, there has 
lieen until recently no detailed deserip- 
tioxw of the org-ini«m liejoml the f-iel 
that U imR-sesies a dutmclly liard sheath 
around the gram which is inrolulde in 
pntaxli and can de javclle Tlic rare oc- 
currence of pept.a and oceasion-al inter- 
calary chlam)d'H|inns ih rej»irted by 
Brumpt (Arch. Parutil , 10, 1903, y,2], 
l»ut Il-w not l«-en ermfirmed by Enkson 
(foe fil ) ('luilmenisndChristoplehion 
(Atrti Trop Mdl Pnmsil., 10, lOlO 2291 
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CiereJy mentioned the growth on potato 
w yellowish-whltc and lichenoid with- 
out describing any aerial mycermm. 
Balfour in 1911 reported a case but gave 
no data, and F^ileborn limited hia de- 
scription to the grain (Arch. Sebiffs. 
Trop. Hyg., 15, 1911 , 131). This species 
was first placed in Indiella, a genua of 
fungi, by Brumpt (1906, ioc. cil-). Later 
Brumpt (1913, loc. ct(.) proposed a new 
genus or subgenus, Indiellopsis, contain- 
ing the single species /Hdiellopsia 
€omar»ensi5. 

■Source: Yellow-grained mycetoma, 
Khartoum (Balfour, 4th Kept. Wellcome 
Trop. Res. Lab,, A. Med., London, 
1911,365). 

Habitat; This condition baa been ob- 
served by BaulTord in French Somaliland, 
by Balfour (loc. cil.) in the Anglo-Egyp- 
tian Sudan, by FtiHeborn (loc. ctt.) in 
German So. West Africa and by Chalmers 
and Christopherson (loc. ctt.) in the 
Sudan. 

72. Streptomyces panjae (Erikson) 
comb. notJ. ( Actinomi/ces panja Erikson, 
Wed. Bps. Council Spec. Kept. Ser. 203, 
1935, 36.) Named for Dr. Paoja who 
first secured the culture. 

Description from Erikson (loc. eit., 
p. 16). 

Unicellular mycelium with slender 
branching filaments; very small round 
colonies; no aerial mycelium visible on 
any medium, hut occasional isolated 
aerial branches Non*acid*fast. 

Gelatin : Complete liquefaction in 
4 days. 

Agar; Colorless irregularly piled up 
convoluted growth ; after 1 month, 
easily detachable, brownish. 

Glucose agar: Small colorless coiled 
mass in I week, heaped up green growth 
in 2 weeks. 

Glycerol agar: Poor growth, scant 
colorless patch. 

Ca-agar: Colorless to pink spreading 
growth with minute discrete colonies at 
margin; after 2 neeks, bright red mass, 


buckled and shining, colorless sub- 
merged margin. 

Coon's agar; Small submerged colorless 
growth. 

Potato agar; Small elevated convoluted 
colorless masses with purple tinge in 
center. 

Doraet’s egg medium: Small round 
tough colorless colonies, margin well em- 
bedded; after 3 weeks, colonies elevated, 
warted, darkened, medium discolored 
and broken; slight degree of liquefaclion, 
medium dark brown. 

Serum agar : Colorless, glistening, piled 
up, convoluted mass. 

Inspissated scrum : Small round blister 
colonies and irregularly convoluted 
patebea deeply sunk in pitted medium; 
after 2 weeks, medium transparent, 
alight degree of liquefaction. 

Broth; Flakes and minute colorless 
colonies. 

Glucose broth: Poor growth, scant 
flakes, pinkish. 

Synthetic sucrose solution: Pinkish 
floccuU; after 3 week.«, moderate growth, 
minute colorless colonies. 

Milk: Coagulation; pale green surface 
growth; mostly digested in 2 weeks. 

Litmus milk : Soft coagulum, color un- 
changed {after 2month8, most Jy digested, 

residue coagulum light purple. 

Source : From an ulcer of the abdominal 
wall, Calcutta. 

73. Slieptomytes wUlmottl (Eriksuti) 
comb. nor. (Actinomyces wilfi/iorei Erik- 
Ron, Med. Bcs. Council Spec. Kept. Ser. 
203, 3935,36.) Named for Dr. Willmore 
who isolated the culture. 

Description from Erikson (Ice. cil-, 
p. 10). 

Germination usual, but growing uni- 
cellular mycelium frequently branches 
at very short intervals, presenting pC' 
culiar clubbed and budding forms with 
occasional separate round swollen cclw 
which may represent the cystitcsof other 
writers. The fiUmcnts are character- 
isttcally long, homogeneous, and much 
interwoven. Aerial mycelium Is profuse 
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iQ moat media, with a marked tendency 
to produce loose apirals (water and 
Bynthctic glycerol agar) with chains o! 
ellipsoidal conidia. Thick aerial clus* 
tors may also be formed. 

Gelatin; Minute colorless > colonies; 
liquefaction. 

Agar. Heavy folded colorless lichenoid 
growth, rounded clevallona covered with 
white aerial mycelium; later, submerged 
margin, round conllitent growth, aerial 
mycelium marked in concentric tones 

Glucose agar: Colorless wrinkled con- 
fluent grow'th with smooth entire margin. 
Urge discrete colonics like flat rosettes; 
after 4 months, scant white aerial my- 
celium. 

Glycerol agar: Round smooth cream- 
colored colonics, heavy texture, mar^n 
submerged, stiff sparse aerbi spikes; 
after 3 weeks, colonics Urge (up to 10 mm 
In diamoler). 

Ca-agar. Spreading colorless growth, 
pitting medium, submerged undubting 
margin; very scant white aerbi my- 
celium. 

Coon's agar- Oiaque white growth ex- 
tending irrcgubrty (up to 3 mm) into 
medium, m.argin smooth and submerged, 
center raued, greenish tinge covered 
with w-lutc aerbi mycelium; after 3 
weeks, margin green, ccntnl mass 
covered by gray aerbi mycelium. 

Totato agar - Fair growth, partly sub- 
merged, covered with grayish-white 
aerial mycelium, medium becomes dis- 
colored. 

niood agar Heavily textured snvall 
drab colonics, aerbi mycelium microscop- 
ical; no hcmelj-sis. 

Dorset’s egg mediuni. round, 

colorless, scate-like colonics, radially 
wnnkicd; growth brownish, medium 
discoloreil in 2 weeks. 

Scrum agar: Smooth colorless discoid 
colonics; nuirkcd unibilicatioo after 2 
weeks. 


Broth {Large fluffy white hemispherical 
colonies, loosely coherent. 

Synthetic sucrose solution: A few large 
round while colonies with smooth partly 
xonate margins, lightly coherent in sedi- 
ment ; later smaller colonics in suspension 
attached to side of tube. 

Milk; Coagubtion; one-third pep- 
tonizcil. 

Carrot plug: Colorless raised colonies 
with powdery while aerbi mjccHum; 
after 1 month, very much piled up, aerbi 
mycelium gray; after 2 months, super- 
abundant growth around back of plug, 
confluent, greatly buckled, all-over gray 
aerbi mycelium. 

Sourco : Streptothricosls of liver (kVill- 
more, Trans. Roy Soc. Trop. Med. Hyg., 
17, 1024, 344). 

ilabitat : From human infections so far 
as known. 

‘Appendix: The following aamei have 
been used for 8i>cc5cs of Slrtplomyett. 
Many of them arc reprded as new by 
tlicir authors merely because they were 
isobted from a new tyt>o of lesion, or 
from some animal other than man. 
Others arc inadequately described species 
from air, soil or witter. Rebtionships 
to other belter described species are 
usually very obscure. Some of the 
species Ibtcd here may belong in the 
appendix to the genua A’ocardia. 

Acltnomyett atnigintua Wollcnwcber. 
(Arb d. Foracliungsinst. f. KartofTcHau, 
1920, 16 } From deep scab on potato. 

Aclintim'jett albidofuieus Kcukirch. 
Olebnsmyce* oRtdo futeus Bcrcstncw, 
Inaug. Dbs., Moskow, 1S97; sec Cent. f. 
Rskt., I Abt., ti, ISOS, 707; N'culirch, 
Inaug. Diss , Strassburg, 1902, 3.) 
From grain. 

ActiRomyerr 0fhi(fu4 Duchd. (Ency- 
clopMie Myeologique, Paris, ff, 193|, 
206 .) 

Atlinomyeti ollfoctria Waksman and 


•This apiicndix was originally prrpaml by Prof. 8. A. Waksman and Prof. 
A. T. Hcnriei, May, 1913; it has been developed further by Mr* Elcanore Hcbt 
Clisc, Geneva, New York, August, 1915. 
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Curtis. (SoiJ Science, /, J91G, 117 .) 
From adche soil. 

Actinomuccs alhoviridis Duclid. (En- 
cycJopidie MycoJogique, Paws, 6, 1934 . 
317.) 

Acdmmyces alSus (Rossi Doria) Gas- 
perinj. (Slreplotnx (sic) alba Rossi 
Doria, Ann. d. 1st. d’lg. sper. d. Univ, 
di Roma, /, 1S91, 42l; StreptotfirixNos. 2 
and 3, Almqnist, Ztschr. f. Hyg., S, 
3890, ISO, Oospom tforioe Saiivageau and 
Radais, Ann Inst. Past., G, 1892, 251 j 
Ac<momj/C €5 bovis albus Gaspcrini, Atti 
Soc. Tosc. Scienz. Nat., P. V,, 0, J89I; 
Gaspcrini, Cent, i Bakt., JS, IS91, 
685.) A general name applied to the 
most common streptomyces in air and 
water. 

Actinomyces albus asporogenes Berest' 
new. (Inaug. Diss., Aloakow, sec 
Cent. f. Bakt., I Abt , t4, 1S9S, 708 ) 

Aclvnoinycea a( 6 t<« var. aekraUucus 
Wollenn’eber (Arb. d. Forschunesinst. 
fur KartolTelbau, 1020, 16.) 

Aclin^mj/ccs G( 6 t<s - vulgans Ciani 
(Quoted from B.nldacci, Boll. Set Ital. 
Soo. internaz, di Microbiol , 0 , 1937, 
140.) 

Achnemyees almquiaU Ducb6 
(Duch5, Encyclopedic Mycologique, 
J'aris, G, 1934, 278.) From culture 
labeled Actinomyces albus (ICrainsky) 


rexth. of Dapl., 1927, 220; not .IcKno- 
mpees aureus Waksman and Curtis, So;} 
Science, i, 1916, 124 ) Possibly synoni - 
moas with Aciinomyces aureus Lachner- 
Sandoval, Die StrahlenpiRc, 1893, ac- 
cording to Lieske, Morphol. u. Bio!, 
d. StraiiJenpiJze, Leipzig, 2021, 20. 
Found in conjunctivitis. 

Act»«omi/c€5 bdlisan Dodge. (Slrep- 
tolhnx alba BeiJisari, Ann. Jg. Sperim., 
Ji, 39W, 467; Oospora alba Sartory, 
Champ. Paras. Homme et Anim , 1923, 
819; Dodge, Medical Mj'cologj", St. 
Louis, 1935 , 744.) Isolated in a ware- 
house in Naples from the dust of cereal 
coming from California. 

Actinomyces bovis var. nigerianus Erik- 
son. (Med, Res, Council Spec. Bept. 
Scr. 203, 1935. 20 and 36.) Fromstrepto- 
Ihricosis of the sUn of cattle in Nigeria. 

Aciinomyces Candidas (Petrusehky) 
Bcrgey ct ol. [Slreptolhrii Candida 
(Gedanensis JI> Petrusehky, t'crliandl. 
d. Kongr. 1. innere Med,, 389S; see 
Petrusehky, m Nolle and Wassermann, 
Ilandb d. path Mikroorg, 2 Aufl, S, 
1913, 255 and 294; A^oca^ia Candida 
Casteiiatii and Chalmers, Man. Trep. 
Med., 2nd ed., 1913, 818; Diseomyces 
candtdus Brumpt, Precis de Parasite! . 
Paris, Srd ed , 3922, 9S0; Bergcy et al.. 
Manual, let cd., 1923, 347.) From hu- 


Wakaman and Curtis (Soil Sci , I, 1916, 
117; said to resemble Slreptothrix No. 1, 
Almquist, Ztschr. f Ilyg , 8, 1890, 189). 

Actinomyces alnt Peklo (Cent t. 
Bakt,, n Abt , 27, 1910, 451 ) From 
swellings of the roots of Alnus glutinasa 
AcUnomyces annulaius Wollenwebcr. 
(Arb Forschungflinst. fur Knrtoffelbau, 
1920, 16 ] From ikark-colored potato 
stem, 

Acliuomyccs (Slreplolhrix) anntdalus 
Beijerinck (Fobs hfirrobiologica, 7, 

1912, 4.) 

Actinomyces aurea (du Bob Saint 
Sdv&rtn) Ford iSlreptothriz aurea du 
Bois Saint Stlv4rtn, Arch de n»6d. nav , 
IS95. 252; Nocardta aurea C&stcilaui and 
Chalmers, Man Trop. Med-, 2nd ed., 

1913, SIS, Oospora aurea Sartory, Champ. 
Paraa. Homme ct Anim , 1923, 818; Ford, 


man lung. 

Ac/iwomyees carncus (lloasi Dona) 
Gaspcrini. (Slreplolrix cornea Rossi 
Doria, Ann. Jst. d’lg. aper, Univ. Roma, 
1, 1891, 415; Gaspcrini, ibid., 2, 1892, 
222; Oospora earnea Lehmann and Neu- 
mann, Bakt. Diag., 1 Aufl., 2, 1896, 
388; Cladotkrtx earnea Macd, Trail4 
Pratique do Bact., 4th ed., 1901, 1960; 
Discomyces carneus Brumpt, Pnfeis do 
Parasilol., 2nd cd., 1913, 970; A'oeardia 
cornea Castcllani and Chalmers, ^f9n. 
Trop Med., 2nd cd , 1913, SIS.) From 
air. . 

ActinomycM carnojMS Millard ana 

Burr (Ann. Appl. Biol.. fS, 1920, COl.) 


n scab on potato. 

■linomyces casei Rcrnsicin and Mof 
(Joar.Dact..27,i93i.G25.) Ther- 
ailic. From pasteurized cheese. 
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Aclinomyeea colt (Rivolta) Gasperini. 
[Discomyces call Rivolta, 1878; Gaa- 
perini, Cent. f. Bakt., 15, 1894, 684) 
Cause of a disease in a cat. 

ylctinomyccs cerebriformis Namyslow- 
ski. (Namyslowski, Cent. f. Bakt.> I 
Abt., Orig., 6S, 1912, 564; Streptothnx 
cerehTiformta Chalmers and Chnatopher- 
8on, Ann. Trop. Med. and Parasit , 10, 
1916, 273, Nocardia «rebrj/ormts VuHIe- 
min, Encyclopedic Mycologique, Pans, 
£, 1931, 120 ) From an infection of the 
cornea of the human eye. 

AcJinomt/ces eereus. (Quoted from 
Lieske, Morphol. u. Biol d Strahlen- 
pilze, Leipzig, 1921, 33 ) 

Aclinomycta ehromogenus (Gaspermi) 
Gaspenm (Sfreptoiriz ntgra Rossi 
Doria, Ann d. Ist d’lg sper. d Univ 
di Roma, J. 1891, 419; Streplolriz cromo- 
gena (sic) Gasperini, according to Rossi 
Dorm, , Gaspen nl , ibid , 1892. 222, 

Ooapora chromogenta Lehmann and Ncu* 
manti, Dakt Piag , 1 And , F, 1896, 389, 
Clfldof/irir ebromojcucs Mac6, TraitiS 
Pratique do Baet , 4th ed , 1901, 1075, 
Aclinomj/rca nijcr Brumpt, Prdcis de 
Parasitol , Paris, 4th cd , 1927, 1200 ) 
A general name for streptomyccs from 
air producing a dark chromogcnc«is on 
protein media 

Acttnomycca «nrrroni( 7 fraromafi<us 
Ncukirch (Aetfnomyces eincreuj nijcr 
aromatteua Dcrcatncw, Inaug. Diss., 
Moskoiv, 1897 1 see Cent f. Bakt , I Abt , 
f4, 1S9S, 707; Ncukirch, Inaug. Diss , 
Strassburg, 1902, 3, A'ocnrdio cinerro- 
Chalmers and Chnstopberson, 
Ann Trop Med and Parasit , 10, 1916, 
271, f'lrepMhrir etrifreon(gra aromnhea, 
attributed to BcrcslncH by Chalmers 
and Christophcnion, iJcm; .IcL'nomjK-f* 
ctnerco-niger, quoted from Lieske, Mor- 
phol n Biol d Strahleiipilzo, I.etpzig. 
1921, 33) From grain. 

.Iftiiinrrij/rfs eilreua Gasperini (Gas- 
porim. Coni. f. Bakt , 15, 1891, (M. 
StrrploOirir citrfa Kruse, in riOgge, Die 
Mikri>organismeii, 2 AuH . !, IVHl, 63, 
not .Iftinomycrs eilrrus Krainsk) , Cent 
f. Bakt.. II All., 4/. 1'>H,W2) 


Actinomyeea elavifer Millard and Burr. 
(Ann. Appl. Biol., IS, 1926, 601.) From 
scab on potato and from soil . 

Acltnomyces coroni/ormis Millard and 
Burr. (Ann Appl Bio! , IS, 1926. 601.) 
From peat soil. 

/Icbnowi/cfs erolerifer Millard and 
Burr. (Ann. .\pp! Biol., 13, 1920, 601.) 
From scab on potato 

Aclinomyeea cloacae Brussoff . (Cent. f. 
Bakt., 11 Abt , 49, 1919,97 ) From mud. 

Aelinomycea erelaeeua (Kruger) Wol- 
lenacber. {Ooapera £relaeea Krflger, 
Berichtc der Versuchsstat. f. Zucker- 
rohrs, Ker^k-Legal, 1890; Wollen’weber, 
Arbeitcn d Forsclmngsinstitut fOr Kar- 
toffelbau, 1920, 16 ) Frompotatoscab. 

Actinomyces dicksontt Erikson. (Med 
Res Council Spec. Kept Ser. 203, 1935, 
17.) 

Actinomyces efesfica Sohngen and Fol. 
(Cent. f. B.akt., 11 Abt., 40 , 1914, 93.j 
From garden earth 

Aclinomyccs /errugincus .Vaumann. 
(Kungl Svenska Veten^kapsakad. 
IlandJ . I, c:, Part 4, 1921, 45 ) From 
.\ncboda region of Sweden, Deposits 
ferric hydroxide about the mycelial 
threaiis 

Adinomjfccs filifomia (Boas) Nan- 
nizzi. (RaoKus jilt/ormia Bona, 1897, 
not Ifactllua filiformta Tils. Ztschr f 
Ilys . 0, 1890, 291 ; not DactUtia filiformia 
Migula, Syat. d Bakt , S, 1900, 3S7; 
A'oeardta filiformia Viiillcmin, Kncyclo- 
p<dic Mycologique, Pans, S, 1931, 132; 
Nannizzi, in PoUacei, Tratt Micopat. 
Umana, 4. 1931, 20 ) From t!io hiinnn 
stomach. 

dclinom^fs Millard and 

Burr. (Vnn .Appl Biol , 13, 1926, 601.) 
From scab on potato 

.letmomycfs/loitgrMeus Duch^. (En- 
cyclopedic Mjcologique, Paris, 6, 193}, 
311.) From rolcMuc soils (Martinique). 

Ac/inomveci fiarus S.infelice. (Fan- 
felicc. Cent, f Bakt , ! Abt , O'ig , 53, 
1901, IVl, Slreptothrij fiara Fanfclice, 
«ti.l ; not A'lrrpMbrix fiarj Chester, 
Manual Determ. Bari., 1001, 362; not 
Artin«n|irr» fians Krsiraky, Cent f. 
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Bakt., n Abt , 41 , MU, 662.) From 
air. 

Actinomyce$ /lavus Millard and Burr. 
(Millard and Burr, Ann, AppL Biol., 
IS, 1026, 601; not AcUnornyces fianus 
Sanfelice, Cent f, Bakt., I Abt., Orig., 
S6, 1904 , 359; not Actmornj/ces fiavUi 
Krainsky, Cent. f. Bakt., II Abt., 4t, 
1914, 662; not Actinomyces fiavus Dc^ge, 
Medicai Mycology, St. Lom'a, 1935, 762.) 
From scab on potato. 

Aclmomyces foersteri (Cobn) Gas* 
perini, (Slrepiolhrix fotTSieti Cohn, 
Bevtr, 2 . Biol, d. Bfianz., 1, Heft 3, 1875, 
186; Cladothrix foersteri Winter, Die 
Ptlze, in Rabenhorst’s Kryptogamen- 
Flora, I Abt., I, 1SS4, 60; iVocardfa 
foersteri Trevisan, I generi e le specie 
delle Batteriacee, 1889, 9; Oospora 
foersteri Sauvageau and Radais, Ann. Inst. 
Past , 6, 1892 , 252; Gssperini, Cent, (. 
Bakt., JS, 1894, 684; Dtseornyces foersUri 
Gedoelst, Les champignons parasites dc 
I'homme et des animaux domeatiquea. 
Brussels, 1902, 176; Cokntstreptodvn'x 
foersteri Pinoy, Bull. Inst. Pasteur, 
Paris, //, 1913, 937 ) The first strepto* 
myces to be described. Probably not 


Parasitol., Paris, 3rd ed., 1922, 9S4; 
,Bcrgey et al.. Manual, Ist ed., 1923, 347.) 
From sputum of patient n-ith chronic 
lung disease. 

Acfiftomyccs gibsoni Dodge. (StrepJo- 
thrix sp. Gibson, Jour. Path. Bact , SS, 
1920, 357; Oospora sp. Sartory, Champ. 
Paras. Homme et Anim., 1923, 776; 
Dodge, Medical Mycology, St. Louis, 
1935, 722.) See page 961. 

Aeiinompees gracilis Millard and Burr. 
(Ann. Appl. Biol., 15, 1926, 601.) From 
scab on potato. 

Aelinomyces graminearvm Berestoew. 
(Berestnew, Inaug. Diss., Moskow, 1557; 
see Cent. f. Bakt., I Abt., 24, ISOS, 707; 
Nocardia graminariurn (sic) Chalmers 
and Christopberson, Ann, Trop. Med. 
and Parasit., tO, 1916, 265; Slreplolhrix 
gratninarium Chalmers and Cbristopher- 
son, idem.) From grain. 

Actinomyces -gTaminu Tcpl^y sod 
Wilson. (Aktinomyccs, Bostrocm, 
Beitr. path. Anat u. Path , 9, 1S9I, 1; 
Topley and Wilson, Princip. Bact. and 
Immun., Ist ed., 1, 1031, 250; Acfino- 
myces 6oslroemt Baldacci, Boll. Ses. 
Ital Soc. Inlcrnat. Microbiol., ff, 1937» 


identifiable, From an inflamed tear 
iuct. Chalmers and Christopherson 
(Ann Trop. Med, and Parasit., iO, 1910, 
273) include Leptolhrix oculorum Soro- 
kin, 1881 as a synonym of this species. 

Aelinomyces fusca SOhngen and Fol. 
(CJent. f. Bakt , 11 Abt., 40. 1914, 87.) 
From garden earth. 

Aclinomi/ces gabritschemhii Neukircb. 
(Aelinomyces of Gabrilscheivsky, Berest- 
new, Inaug. Diss , Moskow, 1897; see 
Cent, i Bakt , 1 Abt., Si, 1898, 708; 
Neukirch, Inaug. Diss., Strassburg, 1902, 
3.) From water. 

Actinomyces gedanensis (Lohlein) Ber- 
gey et al. (SCreptolhrix gedanensis 1, 
Scheelo and Petruschky, Vethandl. d. 
Kongr f. innero Med., 1897, BBOtSlreplo- 
Ihrix gedanensis Lohlein, Ztschr f. Ilyg , 
63, 1909, 11; Hocardia gedanensis Chal- 
mers and Chnstoph^rsoa, Ann. Trop. 
Med. and Parasit., 10, 1916, 255; Disco- 
myees gedanensis Brumpt, Prdcis da 


141.) From bovine sclinomycosis. 

Actinomyces gruberi Terni. (Ternl, 
Cent. f. Bakt., 16, 1894, 362; Aocanfm 
yrtibcri Blanchard, in Bouchard, Traifd 
Path. G6n., S, 1890, 855; Slreplothiz 
grveberi (sic) Sanfelice, Cent. f. Dakt>, 
I Abt., Orig., 56, 1901, 356; Oospora 
gruberi, quoted from Nanniszi, Tratt. 
^Hcopat. Umana, 4, 1934, 51.) From 
soil. Produces several pigments oo 
cullure media. 

Actinotnyres yufynortfi (Sau%'agca« sna 
Biidais) Ford. (Oospora guignardi Ssu- 
vageau and Radais, Aon. Inat. Past^, 
1692, 255; Ford, Textb. of 1^^ 
g2fy ) From dust. Gasperini (loe. al.) 
regards this as a possible synonjTn of 


Actinomyces chromogenus. 

Actinomyces kalotrichis ZoDcU anJ 
Hpham. (Ball. Setipps Inst. Ocesnog- 
raphy Univ. California, 6, 19‘L tn) 

From marine mud and kelp. 

Aciinomyces heimi Duch6. (Encyclo- 
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p^die Mycologique, Paris, $, 1934 , 359.) 

Aclinomycti hnjfmanni (Gruber) Gaa- 
pcrini. {Mieromyces hofmanni (sic) 
Gruber, MOnch. med. Wochnscbr., 1891; 
also Arch. f. Ilyg., 16, 1893, 35; Oospora 
koffmanni Sauvagcau and Radaia, Ann. 
Inst. Past., 1892, 2S2; Gasperini, 
Cent 1. Bakt., 15, 1894, 6Slj SJreptortrti 
hofmanni Kruse, in Flugge, Dio Mikro- 
oi^nhmen, 3 Aufl,, S, 1S9G, 62; Clado- 
ihrix hoffmanni Mac6, TraUd Pratique 
de Bact, 4th ed., 1901, 1031.) I’atho- 
Ecnic. Sec page 976 

Aelinomyees holmeai (Gcdoelat) Nan- 
nizzi. (Dtscomt/cea ^olmest Gedoelat, 
Champ. Paras. Homme et Anim , 1902, 
Nannizzi, Tratt. Micopat. Umana, 4$ 
1934, 49 ) 

Aelinomyees hominis Wakaman. {Soil 
Science, 5, 1919, 129 ) Culture received 
from K. Meyer from Foulerton who iso- 
lated it in 1911 from an abscess of the 
palm. WaXsman (loe. cil.) and Baldacci 
(Myeopathologia, f, 1910, IGO) regard 
this as identical uith Boetroem’s organ- 
ism (see Aelinomyees aramrnjs above) 
and Baldacci has renamed it Aelinomyees 
tnnominolus. 

Aelinomyees ineaneteens Wollenwcber. 
(Arb. Porschungsinst. fOr Ixartottclbau, 
1920, 16.) From the soil of potato fields 
near Berlin 

Aelinomyees tniermedius (KrQgcr) Wol- 
lenwebcr. (Oospora intermedia KrOgcr, 
Berichtc dcr Versuchsstat. f- Zuckcr- 
rohrs, Kcrgok-Lcgal, 1890, Wolicnweber, 
Arb. d Forschungsinst. fflr ICartoffcIbau, 
1920,10.) From the soil of potato fields 
near Berlin. 

Aelinomyees tnlerprozimalii (Fennel) 
Ford. (SlreplolAn'i inlerproiimalts 
Fennel, Jour. Inf Dis., ft, 1918, 567; 
Ford.Tcxtb of Bact , 1927, 105 ) From 
the mouth. 

Aeli’nomyres mrwfnerafiifiJ (Acosla and 
Grande Roast) Laclincr-Sandoval (Cla- 
dolArtx inrulnrroltilis Aeoeta and Grande 
Rossi, Cronica medicoquirurgiea de la 
llsbnna, Ko. 3, 1S93; see Cent, f EaVl , 
ti, 1893, 14; SireplolArtr inrulnerohilit 


Kruse, in FlQgge, Die Mikroorganismen,’ 
3 AuA , £, 1890, 64; Lachner-Sandoval, 
Ueber Strahlenpilze, Strassburg, 189S; 
Noeardia inwlnerabHis Chalmers and 
ChnstopbersoQ, Ann. Trop. Med. and 
Parasit., 10, 1910, 271.) From river 
water. 

Aelinomyees krausei (Chester) Ford. 
(^IreplolAn'x aus Hiter, Krause, MQneh. 
med. Wchnschr., 46, 1899, 749 and Cent, 
f. Bakt., I Abt , £6, 1899, 209; also see 
Pctnischky, in IColle and Waascrmann, 
2 Aufl., 5, 1913, 267 ; Streptolhrix kraiuei 
Chester, Manual Detenn. Bact., 1901, 
304; Noeardta krausei Chalmers and 
Christopherson, Ann. Trop. Med. and 
Parasit., 10, 1916, 263; Diseomyces 
Arauset Brumpt, Prdcis de Parasilol., 
Paris, 3rd cd., 1922, 993; Ford, Textb. 
of Bad., 1927, 208.) From nctinomy- 
cotic pus. 

Aelinomyees locerfoe Tcrnl, (Ternl, 
L’OiScisle Sanitario, 1896, 160; Sirepto- 
Ihrtx taecrloe Foulerton, in Allbutt and 
Rollcston, Syst. of Med., £, 1912, 309; 
Oospora laeertae Ssrtory, Champ. Paras, 
llommc et Anim , 1923, quoted from 
Kannizzi, Tratt. .\ncopat. Umana, 4, 
1934 . 5l.) From grayish nodules in the 
liver of Italian lizards {Laeerta riridii 
and L. agitis). 

Aeltnomyers lalkridu (Pctruschky) 
Ford. (Sl'^rplofAnx falAnilit Pc- 
truschky, Vcrhandl. d. Kong, f innero 
Med., 189S, Ford, foe c«l , 203.) From 
the beetle, //ilfiriifius ruyicoffi*. 

Acitnomyces {ot<fensis Millard and 
Burr. (Ann. Appl. Biol., 15, 1926, COl.) 
From scab on potato 

Aclinontycrs luleo-roseus Sanfclice. 
(Aclinomycr* tons luleoroaeut Casiv'rim, 
Cent, f B.akt., JS, 1801, C.SI; ftinfchce. 
Cent. f. Iktkt , I Abt , Orig , 50, 1901, 
355.) Isokatwl from aetinom^ Colic le- 
sion in cattle 

Aelinomyees marginatus Mitfant and 
Burr. (Ann Appl. Biol., /3, 1926, COl.) 
From scab on potato. 

Aelinomyees marinolimotus ZoBcll and 
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UpUam. (Bull. Fcrijtpi lust. Occanog- 
rnpiiy Univ. Californin, 5, lOJl, 2aj.) 
Trom marine mud. 

/lr;jrjowj»;rM virUnnroirua HolVtn. 
(NVi^li Nnvik Diwlid. Kal. Iiiut, 0*le*ivi. 
i, lOL’O. f-O.) 

fncfr/iniAori (Sauvat?»*au 
and lladais) lord. {Oospora mttehni' 
Koiri KnjvHRrau nnd BniKm, Ann. Inst. 
rasL, 6, 15*12, 2l'i; loril, Inc. tU., '220.) 
From water, Gnsjicrini (foe. cB.) re« 
parcls this orpiniam aa n pi»^8iblc synonym 
of AcUnotniices ehromogtnus. 

Aelino'^i}/crs rnurij rniti LiesVe. 
(5lrf;)ffil?irix rolli Schotlmttllcr, Dermal. 
Wochaachr., SS, lOll, Supplement, 77; 
Slrepf{i(/irij Dick and Tunni* 

cli(T,Jour Inf.Dis ,53,101$, ISO ;l.iMke, 
MorpJjoJ. M. BioJ. il. Straldcnpilrc, Leip* 
rig, 1921, 31; recarded m identical wrilh 
Slreptflhttcillua liCvadill, 

NicoI.au and I’olncloux, Compt. rcml. 
Acad Sci. Pans, tSO, 1023, IlSSbyToplcy 
and Wilson, Prmcjp.of Bad. and Immun., 
2nd eil., 103G, 271. Tlie latter orRanism 
is regarded as identical with //ciffMIlio 
muUi/ormit Parker and Hudson, Amcr. 
Jour. I’alli., S, 192G, 357 by Van Ilooycn, 
Jour, l^xth. and Uiet., .{5, 1030, 4G0; 
Aciinom*/cc« muns Topicy and Wilson, 
he. ctl ) From a c.isc of rat-bile (ever. 

Aclinomuces musculorum IlcrlwiR. 
(Acfinomj/ces mnseuforum siu's Dunckcr, 
ZtscUr /. Mjcroskopieu Flcisclibcschau, 
5, ISS-l. Xo. 3, Ilertwig, Arch. f. ivjs- 
eensch. h. pr-akt Tbicrbcilk., IS, ISSG, 
5G3; Oospora musculorum ««is Ixihmann 
and Xcumann, n.ikt. Diag., 1 Aufl-, 

2, IS90, 3S3 ) Seen in calcareous dc- 
poails in the muscles of swine. 

Acfinoinyces mt/rteae PekJo. (Cent, 
f. Bakt., n Abt., £7, 1910, 451.) From 
the roots of Myrica. 

Actinomyces from Neddeni, Xamy- 
slonsJci. (Cent f. Bakt , I Abt., Orig., 
6S, 1912, 5GI.) From the human C 3 ’clid. 

AcUnomyces nigricans Killi.an and 
FcMr. (Ann Inst. Past., S5, 1935, 620.) 
Prom desert soil. 

Aclinomijcei ntgrificans (KrOgcr) B’ol- 


lenwrbcr. {Oospora nigrificans KrGgcr, 
Bcriehte dcr Vetvachsstat. f. Zuckcr- 
rohrs, KcrRok-URal, 1800; Wollcnweber, 
Arb. FowchunRsinst. for ICartoffclbau, 
1920, 10.) From potato scab. 

.IcfinomycM nitrosenrs Sartory, Bar- 
torj', Jlcycr and IVallcr. (Bull. Acad. 
MW., Paris, !/ff, 1930, 186; also Ann. 
Inal. Past., 58, 1037, CSl.) From sputum. 

Ac/iflomycf« ntVea. (Incorrectly at- 
tributed to Krninsky, 19U by Chalmers 
nnd Christopherson, Ann. Trap. Med. 
and Pamsit., 10, 1910, 270.) 

.Irtinomyer* nondioj/afieus BerRoy 
et a!/ (Var. b, Bergcy, Jour. Jlaet , 4, 
1919, 301 ; Berpey ct ah, Manual, 1st cd., 
1923, 371.) From sir. 

Actinomycfs ocAraceus Xcukirch. 
(Ueber Aelinomyccten, Strassburg, ISO?, 
4.) From soil. 

.Icltrtomyccs ochroltucus Xcukrich. 
(Ueber Actinomyceten, Strsasburg, 1902, 

4. ) From soil, 

Aclinomyccs edortfera Kools. (Iwug 
Diss., Kid, 1934 ; Lc Lait, JB, 1930, !«.) 
Actinomyces ob'yocar&opAiius I^antrsch. 
(lAntxsch, Cent. f. Bakt., 11 Abt., 57, 
1922, 300; Proaelinomgees ^igoearhophi- 
lua Krassitnifcov, Bulk Acad. Set., V. 

5. S. R., Xo. 1, 193S, 139.) Lantxsch 
regards this organism as identical with 
Bacillus oligocarbopftilus Beijerinck and 
Van Deldcn, Cent. f. Bakt., H Abt., IB, 
1903, 33 (Carhoztfdorionas oliyocorbo- 
phifa Orla-Jcnscn, Cent. t. Bakt., II 
Abt., ££, 1909, 311). Secures growth 
energy by oxidUing CO to COr. From 
soil. See Manual, Sth od., 1939, SI Iot a 
description of the bacillary stage of this 
org.anisnj. Carhorifodomonas oh'gocarbo- 
pkila Orla-Jcnsen is the type species of 
the genus Carhoxydomonas Orh-Jensen 

{loe. cil,). 

Aclinomyces orangfea-niger. (Quoiea 
from Liesko, Morphol. u. Biol. d. Strah- 
lenpilzo, Leipzig, 1921, 33.) 

Aclinomyces ornnyicus. (Quoted from 
Lieskc, Morphol. u. Biol. d. Sfrahfen- 
piUe, Leipzig, 1921, 33.) 

Aclinomyces peloyenes 
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(Cent. f. liakt , II Abt , SO, 1913, 440 ) 
From mud containing hydrogen sulfide. 

Actmomycei pfuricofor Terni. (Strep- 
tothrix pluricolor Fuchs; Terni, quoted 
from Gasperini, Cent. f. Bakt , JS, 1894, 
6S4, Nocardia pluncolor Chalmers and 
Christopherson, Ann. Trop Med and 
Parasit., 10, 1916, 2CS.) 

Aclinomycei pluricolor dijfundena Ber- 
estnew. (Inaug. Diss., Moskow, 1897; 
see Cent f Bakt., I Abt., f4, 1S9S, 70S.) 
From air. 

Aclinomycta praecox Millard and Burr 
(Ann. Appl Biol., 15, 1920, 001 ) From 
scab on potato 

Adtnomj/ces praefecundus Millard and 
Burr. (Ann. Appl. Biol., IS, 1926. COl.) 
From scab on potato and from aoil 

Achnomyces protea (Schurmayer) 
Ford, (Oospora proleus and S/repjolArti 
proteus SchQrmayer, Cent, f Bakt , I 
Abt., Sr, 1900, 5S; Ford, toe. cd , 20S ) 
From an abscess of the foot 

Actxnomj/cta paeudolulercuhioe (Flcx- 
ner) Brumpt. (.Slreplothriz paeudotuber- 
euloia I'lcxner, Jour. Exp Med , S, 
189S, 13S; Brumpt, Prfcia do Parasit , 
Paris, 4th cd., 1927, 1200) 

Aetinomycea pteudolubereuhiua Ixh- 
mann and Neumann. (.ld«namyc« 
atypiea pteudotuberkulosa Hamm and 
Keller, Cent f. Bakt , I Abt , Bet , 
1909, 729; Lehnumn and Neumann, 
Bakt. Diag , 5 Aufl , 2, 1912, 621 , 
A'oearJia pseudolnhercufosis dc Mcllo 
and Fernandes, Mem Asiatic Poe 
Bctigal, 7, 1919, 110 ) 

Ad«nomj/e« purpureus Killian and 
Fch^r (Ann Inst. Paxt , 55, 1935, 620 ) 
From desert soil. 

Adinomyee* pulorti (Dick and Tunni- 
cliff) Ford (iSfreplofArix pu/ori» I)ick 
and Tunnicliff, Jour. Ini. His , #5, 1918, 
ISsI, Ford. Textb of Bael , 1927 210 ) 
From the blood of a patient bitten 1>> a 
weasel. 

Adinoaiycfs pyoQtnta I.ieske (Ilinc 
neue Strcptothrixspecies, Caminiti, 
Cent. f. Kakt., 1 Abt , Orig . 44. 1907, 
193; NtrepfolArix pyoytnea Chalmera and 
Chriitopherson, Ann Trop Med. and 


Parasit., 10, 1916, 270, Lieske, Morphol 
u Biol. d. Strahlenpihc, Leipzig, 1921, 
32.) From air. 

Actinomyces radiatus NamyslonsU. 
(Namyslowski, Cent. f. Bakt , I Abt., 
Ong , 65,1912,564; SircpfolArix radiolwa 
Chalmers and Christopherson, Ann. 
Trop. Med. and Parasit., 10, 1916, 273; 
yoeardia radiafo Viiillemin, Encyclo* 
pddie Mycologiquc, Pans, 2, 1931, 126.) 
From an infection of the cornea of the 
human eye- 

Aettnomyees rosaeeus. (Quoted from 
l.ieskc, Morphol u. Biol d Strahlen- 
pilzc, Leipzig, 1021, 33.) 

Actinomyces roseodiaslalteus Duch^. 
(Encyclopedic Mycologiquc, Paris, 6, 
1931, 329 ) 

Adinomyces roseus Xamyslowski. (Ac- 
tinomyces sp. Lowcnstcins Kim. Mon- 
atsbl. f. Augenbeilk , 1010, 1S5; 

Namyslon-ski, Cent. f. Bakt , I Abt., 
Ong, St, 1912, 567; not Actinomyces 
roseus Krainsky, Cent. f. Bakt , II Abt., 
41, 1914, 662; Diecomj/ces roseus Brumpt, 
Prifcis dc Parasitol., Paris, 3rd ed., 1922, 
9SI ) 

.Idinomyces saharoe Killian and Fch^r. 
(Ann Inst Past., 55, 1935, 621 ) From 
desert soil 

Adinomyccs salmonicolor Millard and 
Burr (Ann Appl. Biol , 15, 1926, COl.) 
From sour soil. 

.tdinomycrs sampionii Millard and 
Burr (.Vnn Appl Biol., 15, 1926 , 601.) 
From scab on pot-ato. 

Actinomyces sanyuinis Ikuu (Ind. 
Jour Med Bex , 25, 1937, 32.>.) From 
the hlocxl of a jotienl with bronchia! 
pneumonia 

.Ictirtoinycrs mnnirrn Cifcrri. (Quoted 
from Baldaeci, Boll Sez. Ital Soe. 
Internas di Microbiol , £>, 1937, HO) 

Actinomycfi sefonit Millard and Burr. 
(Ann Appl. Biol , IS. 1926,601.) From 
scab on potato 

.Iclinnmyrrs sptrali* Millard and Burr. 
(Ann. Appl Biol . /5. 1926, (Wl.) From 
deeaving Rra-««. 

Arffnomyccs toraitri repapt (Schott- 
mQllcr) Ford (SlreptotArfr faraxeri 
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ccpapi Schottmuller, Dermat . WchnscV., 
S3, 1914, Supplemeijt, 77; Fofd, toe. «7., 
19S.) From a case rescmhiing rat-bite 
fever foHo»\ing the Wte of a South Atrlcaii 
squirrel (Tarorerws ce/?apj). 

dc;tnomycc8 fenm's Millard and Burr. ' 
(Ann. AppL Biol., JS, 1926, 601.) From 
scab on potato. 

Aednomtjees fhertnodiaslaticus Bergey 
et al. (Var. a, Bergey, Jour. Bact., 4, 
1019, 301; Bergey ct al., Manual, Ut 
ed., 1923, 370.) From stomach contents 
oS a rabbit. 

Aednomyeci t^ermotolerans Stadlct. 
(Arch f Hyg., 55, 1809,40.) From milk 
and butter. 

Acifnomi/ces variahi'lis Cohn. (Cent, 
f Bakt , 1 Abt., Orig., 70, 1913, 301.) 
From pii3 in the bladder in a case of 
cystitis, and from the prostate. 

Aclincmyccs verrucom Nadson. 
(Nadson, Die Mikroorganismen als geo- 
logische Faktoren I. Petersburg, 1903; 
quoted from Dorff, Die Eisenorganis- 
men, Pflanzenlorschung, Jena, licit 
16, 1931, 43} not Acttnomi/ces verrucosus 
Adler, 1901, sec Nanniizi, in Pollacci, 
Trait, Micopat Umana, 4i 1934, 46.) 
From sea mud Deposits ferric hydrox- 
ide about the mycelial threads. 

Arlinomifces violacrus (Uosgi Doria) 
Gasperini. (Sireptobfi viofacea Rossi 
Doria, Ann. d. 1st. d‘Ig. sper. d. Univ, di 
Roitia, I, 1891, 411; Oospora vioheea 
Sauvageau and Radais, Ann Inst. Past., 

6, 1892, 252 ; Gasperini, Cent. f. Bakt., IS, 
1894, 684; Cladolhrix rioiacca Mac<5, 
Traits Pratique de Bact., 4th ed , 1901, 
1075; Nocardia violacea Chalmers and 
Christopherson, Ann. Trop. Med. and 
Parasit., 10, 1916, 270; Discomf/ces ttola- 
ceus Brumpt, l'r6ciB de ParasUol., Paris, 
3rd ed., 1922, 995 ) From air and water. 

Aciinomyccs w’rtdvs (Lombardo-PeJIa- 
grino) Sanfelice. {Slreplolkrix viridta 
Lombardo-PcHegrino, Riforma Med., 

19, 1903, 1065; also see Cent. f. Bakt-, I 
Abt., Ilef .’55, 1904, 761; Sanfelice, Cent 
f. Bakt., I Abt., Orig., S6, 1904, 355.) 
From soil 

Actinotnycea viriiis Rlillard and Burr. 


(Millard and Burr, Ann. Appl. Biol., 15, 
1926, 601; not Actinomi,ces viridis San- 
fclice, Cent. f. Bakt., I Abt,, Orig., S5, 
1904, 355; not Aclinomyces rtridi* DucW, 
Encycfop€die Mycologique, Parh, 5, 
1934, 311.) From scab on potato. 

Aclinomyces lanlhoslromus Wollen- 
Weber. (Arb. Forsebungsinst. /. Kar- 
tollelbau, 1920, 16.) 

Aclinomyces wedmorensis Millard and 
Burr. (Ann. Appl. Bio!., IS, 1026. 601.) 
From peat soil. 

Aslcroides lieskeyi Puntoni and Leo- 
natdi. (Boll, e AtU d. R. Accad. Med. 
di Roma, 6/, 1935, 94.) A renaming of 
Aclinomyces Iiesfcey, a culture whose 
source was unknown- This may pos- 
sibly be the same ns Actinomyces Htshei 
Duchfi (see Slreplomyces lieskeij. 

CffldolArii odorifera Rullmann. (Uull- 
maon, Inaug. Dies., Munich, 1805; see 
Cent. f. Bakt., I Abt., 17, 1895, S« and 
Cent. f. Bakt., II Abt , S, 1896, 116; 
Oospora odoufera Lehmann and Neu- 
mann, Bakt. Diag., ] Aufl., $, 1896, 393; 
Aciinomyees odorijer Lacfcner-SantJoval, 
Ueb’er Strablenpilze, 1808, 65; Slrepto- 
thnx odorifera Foulerton and Jones, 
Trans. PatL Soo. London, 55, 1902, 112; 
ffocardia odon/era Castellani and Chal- 
mers, Man. Trop. Med,, Sod ed., 1013, 
818.) From sputum in a case of chronic 
bronchitis. 

Ctadolbrix ptacoides ICIIgler. [Lrplo- 
Ihrix placoides o!6a Dobrsyniecki, Cent- 
f. Bakt., I Abt., SI, 1897, 225; KUglct, 
Jour. Allied Dental Soc., 10, 1915, 141i 
282 and 445; LeptofncAm placoides 
Bergey et al., Manual, 3rd cd., 1930, 
458.) From a tooth canal. For a 
description of this species Bee Manual, 

5tb ed., 1039, 829. The description 
indicates that this organism belongs to 
Nocardia or Sireptomyces. 

CocceAfacUlus pseudo - aclinomycos^ 
polymorphus Berestneff. (BerestneUp 
1898, quoted Irom Cbalmers and Chns- 
topherson, Ann. Trop. Sfed. and Pars' 
sit., 10, 1016,273) ^ 

Cobm'sireplolbrix amertcarta Cbsbscra 
and Christopherson. (SlrepMfiTix #p- 
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Bloomfield and Bayne-Jones, Johns 
Hopkins Hosp. Bull. 26, 1915, 230; 
Chalmers and Christopherson, Ann. 
Trop. Med. and Parasit., 10, 1916, 273; 
Acltnomyces amencanws Dodge, Medical 
Mycology, St. Louis, 1935, 716 ) From 
a livef ahscess. 

CoknisirejiloihTix ntiari Carpano 
{Riv. di Parasit., Ko. 2, 1937, 107.) 
From human dermatosis in Egypt 
CoJintstrepjotftn'r silbersciimtdtu Chal- 
mers and Christopherson. (Strcptolhrit, 
Sdbcrschnudt, Cent. f. Bakt., 1 Abl., t7, 
1900, 486, Chalmers and Christopherson, 
Ann Trop Med. and Parasit., 10, 1916, 
273, Noeardta tilherichmtdti Froilano dc 
Mclio and Fernandes, Mem. Asiatic 
Soe. Bengal, 7, 1919, 111; Aclinomyees 
txlleTtehmidli Dodpc, Medical Mycology, 
St Louis, 1935, 711 ) From cases of 
dacryocystitis. 

Dtteomycci dccursalus Langcron and 
Chovalltcr. (Langcron and Cbcvallicr, 
Compl. Tend. Soe. Biol , 72, 1912, 1030; 
Noeardta dteu$3ala Castcllani and Chal- 
mers, Man. Trop. Med., 2nd ed , 1913, 
817; Ooapora deeutsato Sartory, Champ. 
Paras, llommc ct Anim., 1923, S2S; 
AclinomycfS dretissalvs Brumpt, Prdeis 
de ParasiloL, 4lh cd , 1927, 1206.) From 
dry, scaly lesions. Not considered path- 
ogenic 

A'ocardi'a cAalmrrsi dc Mclio and Fer- 
nandes. (Dc Mclio and Fernandes, 
Mem Agistic Soc. Bengal, 7, 1919, 130; 
Actinomyces cbalmcrti Dodge, Medical 
Mycology, St. I.ouia, 1935, 731.) From 
the saliva of a home. 

NoeoTrlio chnilopficrtcni de Mello and 
Fernandes. (De Mello and Fcrnandca, 
Mem Asiatic Soc. Bengal, 7. 1919, 130; 
A r/i nnmi/fcs chriilophtrtoni Dotlgo, Med- 
ical Mycology, Ft. Ixiuia, 1935, 723.) 
From the air. 

A'ccardi'o etlrra Chalmers and Chris- 
tophemon. {.\nn. Trop, Med. and Para- 
sit., 10, 1910. 270.) A llankel name 
proposed to include Acli'nomiiCfs grfsco- 
fattit KrainsVy, AcJincmifcs /orvi Kra- 
IniVy, StrtpMhriz fuita Sanfcllcc and 
Slrtp\oiKriz fiava Bruns. 


ATocardta crtiotit Macfie and Ingram. 
(Macfie and Ingram, Ann. Trop. Med. 
and Parasit., 15, 1021, 283; Diseomyces 
eruorit Brumpt, Precis dc Parasitol., 
Paris, 3rd cd., 1922, 984; Oospora cruorj's 
Sartory, Champ. Paras. Homme et 
Aninv , 1923 , 609; Actinomyces cruom 
Brumpt, ibid., 4th ed., 1927, 1195.) 
From blood. 

Noeardta diehotoma (Macd) Chalmers 
and Christopherson. (Cladolfcrti dicbo- 
loma Macd, Compt. rend. Acad. Sci. 
Paris, ISSS, 1622; not Clodof/iriidicAo- 
loma Cohn, Bcilr. r. Biol d. Pllanzcn 
i. Heft 3, 1875, 185; Chalmers and Chris- 
topherson, Ann. Trop. Med. and Para- 
sit., JO, 1916, 270.) 

A'oeordio Strruyinta Trevisan. 
(Bakterium bciChorcaSt. Viti, Naunyn, 
Mittheil. aus dcr Med. Klinik su K&nlgs- 
berg, 1SS8, 292; Trevisan, I generi c le 
specie delle Ballcriaeee, 1SS9, 9, Aclino* 
mycet /crruginruj Casperini, Cent. f. 
Bakt., IS, 1891, C81 ) From pia mater 
in a ease of St. Vitis’ dance. 

Noeardta carttm (Brumpt) Castcllani 
and Chalmers. [Clodolhtix b^vifatuvt 
No, t, Garten, Dcultcle Ztechr. f. 
Chirurg., it, lSt5, 4C2; Dircem^rrs 
garfeni Brumpt, Ptfcis de Parasitol., 
Paris, 1st cii., 1910, 8C0; Certcllorl nrd 
Chalirers, Man. Trep. Med., 2rd rd., 
1913, 818; Ooapora garKnt fartcry, 
Charrp. Paras, llonm.c cl Anim., 1023, 
778; Actinimiycei partem Brumpt. loe, 
ctt., 4tl> cd • 1927, 1191; Actinomyces 
liTUc/aeicns Ford, Textb. of Bad., 1927, 
202.) From cases of human actinomy- 
cosis. 

A'ocorrfio goenait dc Mclio and Fcr- 
nandes. (Dc Mclio and Fernandes, 
Mem Asiatic Soc. Bengal, 7, 1919, 130; 
Actinomycf* gacniis Dodge, Afcdical 
Mycologs’, St. Ixiuis, 1935, 723 ) From 
lesions of \iti1tgo. Saprophytic. 

A’ocorrfia liyutrt Uritcr. (Urircr, 
1901; Actinamyrr* Jigutre Natinhti, in 
roUaeci, Tratt. Micopat. Umana, 4, 
1931. 49.) 

A'ocordia iKjuf/aeifni (Ilease) Castel- 
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lani and Cbalwers. (CfadoiArti It’^ue- 
Jaciens Hesse, Deutsche Ztschr, f. 
Chirurg., 41 , 1S95, 432', Dhcomyctz lique- 
faciens Brumpt, Pr^eis de Parasit., 
Paris, 1st ed., 1910, 8G0; CasteHani and 
Chalmera, Man. Trop. Med., 2nd ed., 
1913, 81S; Streptothrix Hquefacienz Ghal* 
mers and Christopherson, Ann. Trop. 
Med. and Parash., JD, 1916, 233, 265; 
OospoTa liquejaciens Sartory, Champ. 
Paras. Homme ot Anim., 1933, TTS; 
Actinomyces lignc/aciens Brumpt, loc. 
cit.i 4th ed,, 1927, 1192.) From an in- 
guinal abscess. 

Nocardio microparva Chalmers and 
Christopherson. (Ann. Trop. Med. and 
Parasit., 10, 1916, 26S.) Listed as 
synonymous with Achnomycea micro- 
parva Krainsky, 1914 which may be in- 
tended for Actinomyces microjlavvs Kra- 
insky, Cent. f. Bakt., II Abt., 41» 1914, 
6C2. 

Nocardia oranyica (Bcreatneft) Chal- 
mers and Christopherson. (Streptothrix 
orangica Bereatnoff, Inaug. Diss., Mos- 
cow, 1897, quoted from Chalmers and 
Christopherson, Ann. Trop. Med. and 
Parasit., 10, 1910, 271; Chalmers and 
Christopherson, idem.) 

iVocardio rogent de MeUo. {Nocardia 
(Cohnislreptolhriz) rogersi dc Mello, 

A hied. Contemp., 1919; Discomycea 
rogersi 'Nevcu-Leroaire, Pt6ci3 Parasxtol. 
Hum., 6th ed , 1921, 44; Actinomycez 
Togersii Brumpt, Precis do Parasitol., 
4th cd , 1927 , 1200 ) From sputum. 

Nocardia rubea Chalmers and Chria- 
tophersoQ (Ann Trop Med andPam- 
Rit , 10, 1916, 271 1 Komen nudum 
According to Dodge (Medical Mycology, 
St. Louis, 1935, 7C5), this is a synonym 
o! Ootpora ruhro Wilbert, Recuei! Hyg. 
Mdd. V(5t. MUitaire, 190S. 

Nocardia aaprophylica Chalmers and 
Christopherson. (Streptothrix (eucea 
saprophyiica Foulerton, 1902, quoted 
from Chalmers and Christopherson, 
Ann Trop. Med. and Parasvt , IQ, 1916, 
270; Chalmers and Christopherson, 
idem.) . 

JVocardio urinano Pijper. (Piipcr, 


1018, quoted from Caslellani and Chal- 
mers, Man. Trop. Med., 3rd cd., 1919, 
1037; Actinomyces urtnarius Kanniiii, 
in PoIIacci, Tratt. Micopat. Umana. 
4, 1934, 50 ) 

Oosporo hojfmanni (Gruber) Saava- 
gcau and Radais. (Mtlromycej ho/- 
monni (sic) Gruber, Trans, fnt. Congr. 
Hyg. Derm., VI, 0, 1891-1892, 65 and 
Arch. f. Hyg., IS, 1693 , 35;Sauvageau 
and Kadais, Ann. Inst. Past., 6, 1692, 
251; Actinomyces hoffmanni Gasperini, 
Cent. f. Bakt., IS, ISO-l, 084^ SirepMhrix 
hofmanni Kruse, in FHiggc, Die Mikro- 
organismen, 3 Aufl., g, 1S96, 62; Clado- 
thriz JioJ^manni Macd, Traitd Pratique 
de Bact., 4th ed., 1901, 1081; A^ocarrfi’a 
hoj^nionni Chalmers and Christopherson, 
Ann. Trop. Med. and Parasit., iO, 1916, 
26S.) From a sample of vaccine. *' 
Oospore sputnalis Sartory. (Ssrtorj-, 
in Sartory and Bailly, Mycoses pulmo- 
naires, 1923, 318; Actinomycea spiimoli* 
Dodge, Medical Mycologj’, St. Louis, 
1935, 751.) From human sputum. 

iSlreptothrii ocser Johan-Olsen. (In* 
aug. Diss., Christiania, 1893, 91; quoted 
from Neukiicb, Ueber Actinomyceten, 
Strassburg, 1902, 69.) 

Streptothrix clpho Price-Jones. (Price- 
Jones, lOOO; quoted from Chalmers anJ 
Christopherson, Ann. Trop. Med. and 
Parasit., 10, 1916, 270.) Conjidmd 
synonymous with StrepMkrix atba 
(Hossi Doria). 

Streptothrix ogunlilis Johan-Olsen. 
({naug. Diss., 1893, 93; quoted from 
Johan-Olsen, Cent. f. Bakt., H Abt., 
3,1897,270.) 

Streptothrix beta Frice-Jones. (Price- 
Jones, 1900; quoted from Chalmers ami 
CUristophemon, Awn. Trop. Med. and 
I^irasit., W, 1910, 270; A'ocarrfjo 
Chalmers and Christopherson, idem.) 

Streptothrix chondri Jolian-Oiseti. 
(Inaug. D> 33 ., 1893, 95; quoted from 
Johan-Olsen, Cent. f. Bakt., H Abt., 

5, 1897, 278.) 

BtreptotArix entcri7/di» 1®, 

(Quoted from Siinferice, Cent. 1 . Bak'-. 

I Abt., Orig , 56, lOGI, 355.) 
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SlrepiothTixfoersteri Gaspcrini. (Gas* 
perini, Annalps de Micrographic, 2, 1^0, 
■162, not Slreptothrix foersteri Cohn, 
Beitr. z. Biol, d. Pflanzcn, 1, Heft 3, 
1875, IDG; dclinomyccs soproph^licus 
Gaspcrini, Ann. d. 1st. d’lg. epcr. d. 
Univ. Roma, 2, 1802, 22G; Aclinomyces 
saprophyticus var. eromoffenus Gasperini, 
t6i(/ , 229 ) From ftir. 

Slreptothrix geJaltnosus Johan>01seQ. 
(Cent f. Bakt., U Abt., 3. 1897. 279.) 

Slreplolhrix humifica Johan « Olaen 
(Cent. f. Bakt., II Abt., 3, 1897, 278.) 

Sircptotftrti t^mani Johan-Olsen. 
(Inaug. Diss., 1893, 96; quoted from 
Johan-Olscn, Cent. f. Bakt., II Abt , 
5, 1897, 279.) 

Strepjrtlfcriz nicropfcoro Wilhelm. 

(Monala. f. prakt. Ticrhcilk., H, 1902, 
193 ) Sec page 578 
SJreploJfcri* Uueea Foulorton. (In All- 
butt and Rolleston, Syst. of Med , 2, 
1012, 310 ) 

£irep(o2/tri'2 mtlanoliea Price-Joncs. 
(On the General Charactcristica and 
Pathogcnle Action of the Genus <Sfrepfo* 
Ihrix, 1901 ; also ace Pouterton, in Allbutt 
and Uolleaton, Syst. of Med., 2, 1012, 
301.) 

Slreptothrix oidirformit Jolian-Olscn. 


(Inaug, Disa , 1893, 96; quoted from 
KeuLirch, Ueber Actinomyceten, Strass- 
burg, 1902, 69 ) 

Slreptothrix tpirillotdes Johan-Olscn 
(Inaug. Diss , 1S93, 9S; quoted from 
Neukirch, Ueber Actinomyceten, Strass- 
burg, 1902, 09.) 

Sireptolhrix farfari Sanfelicc. (Cent, 
f. Bakt., I Abt., Orig., SC, 1901, 355.) 

Slreptothrix iralfcmio Jolian-Olsen. 
(Inaug Diss., 1893 , 90; quoted from 
Ncukirch, Ueber Actinomyceten, Strass- 
burg, 1902, 09.) 

Slreptothrix zopfi Casagrandi. 
(Quoted from Caminiti, Cent. f. Bakt., 
I Abt., Orig , U, 1907, 19S.) 

Drcchslcr (Butan. Gazette, 67, 1019, 
65 and 147) described eighteen mor- 
phological types of Aclinomyeee iStrepto- 
mtjeet). The rebtlon8hi|« of these types 
to species previously described in the 
literature are not exphined except in 
four instances. Actinomyces III is re* 
girded as Aehnomyces lorenduloe Waks* 
man and Curtis; Actinomyces X is re- 
garded as £(rcptefAriz o(5a Rossi Doria 
(possibly Aelinomyeetgrittua Krainsky) ; 
Actinomyces XII Is regrirded os Ae/ino* 
myecs aureus Waksman and Curtis ; 
and Actinomyces XVII Is dclinoTnyccs 
•cables GOssovr. 
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(7cnu5 J/. Mlcromonospora 0r«/coi». 


(P^kov, Investigations into the morphology of the ray fungi, Copenhagen 
17 ^903 206 Tsilinsky, Ann, Inst. Past., IS, 1S99, 501;* 


1923, 


Well developed, fine, non-scptato mycelium, 0,3 to 0.6 micron in diameter. Grmv 
well into the substrate. J'fot /orming at any time a true aerial ntyeeJfum, Jfulfiply 
by means of conidia, produced singly at end of special conidiophorea, on surface of 
substrate mycehum Conidiophores short and either simple, branched or produced 
in clusters. Strongly proteolytic and diastatic. JIany are thermophilic and can 
grow at 65®C. Usually saprophytes. These organisms occur mostly in hot composted 
manure, dust, soil and in lake bottoms. 


The type species is Jl/jcrowonosporo c^alcea (Foulerton) prskov. 


Ktn to the species oj genus Mlcromonospora (flrskov Group III). 

I. Vigorously growing organisms, typically with copious spore formation on glucose- 
asparagine-agar. 

A. Vegetative mycelium pale pink to deep orange, no typical soluble pigment. 

1. ilficromonospora c/iofcea. 

B. Vegetative mycehum orange changing to brownish-Waok, brotra soluble 

pigment. 

2. .l/tcromono$porc/usco. 

II. Slowly and feebly growing organisms, ndth scant spore formation on glucose- 
asparagine-agar, no soluble pigment. 

A. Vegetative mycelium pale pink to pale orange. 

3. Micromonoipora parva. 

B. Vegetative mycelium yellow to orange-red. 

4. Aftcromonospora pfoboso. 

C. Vegetative mycelium blue. 

5. Mteromonospora vulgaris. 


Note : This genus could be subdivided on the basis of the relations of the organisfus 
to temperature, since it includes a number of thermophilic forms which grow readily 
at 55® to 65®C, mcsophilic forms having their optimum temperature at 30’C, end 
organisms growing at low temperatures in fakes. Each of these can be divided Int® 
3 groups, based on the structure of the spore-bearing hyphae. Among the thermo- 
philic forma, only representatives of the first group have so far been isolated in pure 
culture although the existence of the other two groups has definitely been demon- 
strated in microscopic preparations. These are: 

Group I- Simple spore-bearing hyphae. 

Group 2 Branching spore-bearing hypbae. 

Group 3. Spore-bearing hyphae in clusters. 


1. Mlcromonospora chalcea (FouJer- 
ton) Grskov. (Slrcplolknz chalcea Foul- 
erton, Lancet, I, 1905, 1200, ^^ocard^a 
chalcea Chalmers and Clmstopberson, 
Ann. Trop Med and Psrasit., 10, 1916, 
263; Prskov, Thesis, Copenhagen, 1933 
156; Acttnomycca chalcea Ford, Texih of 


Bact., 1927, 221.) From Greek cAalceut, 
bronze. 

Description from Jensen, Proc. Lmn. 
Sbe New So. Wales, 1932, 173. 

Formation of a unicellular mycehum 
wWch forms distally placed, singly ««»' 
ated spores No aerial hyphae. ^osur- 
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face growth in liquid medium The 
organism resists desiccation for at least 
8 months. Comparison between the 
power of resistance of the mycelium and 
the spores, respectively, will no doubt 
present great difTicuIty, because it is al- 
most impossible to ensure that the two 
constituents arc actually detached 
Otherwise, the mycelium is but slightly 
capable of germinating, which may be 
ascertained by inoculating a water agar 
plate liberally with a mixture of mycelial 
threads and spores. While practically 
all the spores germinate, the mycelial 
threads were never found to form new 
colonies. 

Vegetative mycelium on glucosc-aa- 
paraginc-agar: Heavy, compact, raised, 
pale pink to deep orange, not spreading 
much into the medium. Spore-laycrwell 
developed, moist and glistening, brown- 
ish-blaek to grccnlah-black, this color 
sometimes spreading through the whole 
mass of growth. 

Gelatin is liquefied. 

Grows in liquid media as small firm 
orange granules or fiakes 
Milk is digested with a faintly acid 
reaction, mostlyafter a previous coagula- 
tion 

Many strains invert sucrose 
Some strains produce nitrites from 
nitrates 

Starch is hydrolysed 
Most strains decompose cellulose 
Protooly ticsetionseems stronger in tins 
tlian in the otiicr species of lliis genus 
Optimum temperature for growth 30* 
to 35*C Thermal death point of my- 
eeliiim, 70*C in 2 to & minutes Spores 
resist 80*C for 1 to 5 minutes. 

Habitat ' Soil, hke mud ami other sub- 
strates In addition to tiie al'ove ref- 
erences. see KriLson (Jour Hnct., it, 
ton. yru and L’miireit and McCoy (A 
Simpornium on Hydroijtolngj , (Tniy- |,f 
Wisconsin Press. l(ltl, lOO-llI). 

2 Micromonospora fuses Jeroen 
(Proc. I.inn Soc. New So. Vales, 47, 
lti32, ITS.) From latin fuieu$, dark. 


Vegetative mycelium on glucose-as- 
paiaginc-agar heavy, compact, orange, 
rapidly changing to deep brown and 
nearly black; spore-layer moist, glisten- 
ing, graj'ish- to brownish-black. Deep 
brown soluble pigment. 

Gelatin is liquefied. 

Grown in liquid media as small brown 
granules and (lakes. 

Milk is slossly digested; no coagulation. 

Sucrose ts inverted. 

Reduction of nitrates, positive or nega- 
tive. 

Cellulose !s attacked to a slight extent. 

Starch is hydrolyzed. 

Habitat: Soil. 

3. Micromonospora parvs Jensen. 
(Proc l4nn. Soc. New So Wales, S7, 
1032, 177 ) From Latin porru*, small. 

Scant growth on glucose-asparagine- 
agar; vegetatixe mycelium thin, spread- 
ing widely into the opr, almost colorless 
to pole pink or orange. SporublJon 
scant, pving ri«e to thin grayish, moist 
crusts on the surface 

Gelatin is liquefied. 

Milk is left unchanged; or coagulated, 
slowly rcdi«.sohed with faintly acid reac- 
tion 

Sucrose not inverted. 

Nitrates not reduced. 

Cellulose not decomposed. 

Starch is hydrolyzed 

Habitat Soil 

4. Micromonospora gtobosa Kraasilni- 
kov. (Ray Fungi and Related Or- 
ganiaras Iid Acad. Nauk, Moakuw, 
1938, 131, Microbiology, U. S S R., 8, 
1989, IW ) From Tallin glolo$us, splu-ri- 
ral 

A fine (OS to OS microti in diameter) 
fnon<i|iodial!y branching mjeeliiim. 
This mycelium breaks soon into separate 
pirres of varying Icngtii and irregular 
outline. Coniilia are formed at llie ends 
of aliort hranclie*, one on racli Imh- 
aidu-al brandies witli eonidia re«enil)Je 
grape sines. Tlie eonidw are splierical 
10 to 1.3 microns; tliey arise by the 
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swelling of the branch tips. The swcH- 
Jogs become round, acquire the shape of 
spheres, which, as the formation of the 
conidia proceeds, are divided from the 
branch by a transverse septum. 

Gelatin is liquefied. 

Colouies: Kugoso, at first very com- 
pact, l.ater acquire a pasty consistency, 
and their bond with the medium becomes 
not so fast. The color of the cultures 
varies from light yellow to orange-red. 
During fniit-bearing the colonies arc 
covered with a brownish-black tarnish 
.of conidia. • 

In meat-peptone broth, ammonia la 
produced. 

3Idk- Coagulation; peptonization. 

Nitrites are produced from nitrates. 

Sucrose is inverted. 

Cellulose not dcfomposed. 

Starch h hydrolysed. 

Habitat: Soil. 

5. Micromonospora vulgaris (TsUio- 
sky) Waksman, Umbrcit and Cordon. 
(Tbermophilp Cladolkrti, Kedzior, Arch. 
IlyS-i 32S; T/iermoacffftomyccs 

vufporis 'Rilinsky, Ann. Inst Past , IS, 
1890, 601 ; Actinomi/cei monotporut 
SchUtsc, Arch. f. Hyg., 6?, 1905, 50 (//o- 
cardia monoipara Chalmers and Chris- 
topUersoQ, Ann. Trop. Med. and Para- 
sit., JO, 1910, 271), Actinomyces gtaucus 
Lehmann and Schutzo, in Lehmann and 
Neumann, D.akt Dmg , 5 Aufl., S, 1912, 
C41 (Nocardia glauca Chalmers and 
Christopherson, loc. cii.}; Jfftcromonos* 
pora coeruleci Jensen, Proc. Linn. Soc. 
New So. Wales, S7, 1932, 177; Waksman, 
Umbreit and Gordon, Soil Sci., 47, 1939, 
51.) From Latin culports, common. 

Morphologically the development of 
this organism is entirely comparable to 
that of the mesophilic form deaenbed by 
Jensen. The young mycelium shows 
slightly more branching than that pro- 
duced by species of Sircpinmyees, 
Spores are borne at the end of short 
branches from which they are easily 
broken. The serial mycelium, though 
present, is usually rudimentary, rarely 
exhibiting the tangfed network of atraods 


typical of species of Slreptomyces. Ther- 
mophilic strains of Mteronmogfora 
vulgaris differ thus from the mesophilic 
forms, which show no trace of aerial my- 
celium. Fragmentation has pot been 
seen in glide cultures of the organism 
thus far isolated, but it was found to oc- 
cur in smear preparation. 

According to Jensen, the mesophilic 
strains grow slowly on gluoose-aspsra- 
pne-agar; vegetative mycelium dense, 
d-Hrkgreenish-bluc.wtha hard and giossy 
surface. Sporulation very scant. The 
surface sometimes shows a thin white 
veil resembling aerial mycelium, but 
without aerial spores. 

Gelatin: Liquefaction. 

Good growth on beef-peptone agar, 
potato, milk, beef-peptone broth, etc. 
Grows in liquid media as fairly large, 
firm, round, white to pink granules 
(Jensen). Usually a white, powdery, 
thin aerial mycelium is produced which 
U hardly raised above the surface. No 
soluble pigment is formed. 

Czapek’s sgar : Growth white, powdery, 
sffghtfy raised. 

Broth: A lough white pellicle and in 
many instances a considerable number of 
bsll-like colonic.? at the bottom of the 
lube. No turbidity. 

Mitk; Coagulated and digested. 
Nitrites not produced from nitrates. 
Sucrose not inverted. 

CeJluJoise not decomposed. 

Starch is hydrolyzed. 

Optimum temperature of thermophilic 
forms 57’C. Grow’th range 48® to 68®C. 

Habitat: Straw, soil, high tempera- 
ture composts. 


Appendlt: The following anaerobic 
;pecic3 has been described: 

3{icromono.tp<fra preptontet Ilungale. 
Abst. in Jour liact., 4S, 194i, 380 and 
99; Jour Bact., SI, 1946, 51.) From 
he alimentary tract of the wood-eating 
ermite (Amilermes mimmus). Fer- 
aenta glucose or cellulose to form acetic 
nd propionic acids and COs. Obhga e 
.oaerobe. 
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ORDER III. CHLAMYDOBACTERIALES BUCHANAN. 

(Jour. Bact., £, 1917, 162.) 

Filamentous, colorless, alga-Hke bacteria. May or may not be ensheathed. 
They may be unbranchcd or may show lalae branching. False branching arises from 
a lateral displacement of the cells of the filament within the sheath which gives rise 
to a nen filament, so that the sheath is branched while the filaments arc separate. 
The sheath may be composed entirely of iron hydroMde, or of an organic matrix 
impregnated with iron, or may be entirely organic. Tlic filaments themselves may 
show motility by a gliding movement like that found In the blue-green algae {OsctUa- 
toriaceae) Conidia and motile flagellate swarm cells may be developed, but never 
cndospores Fresh water and m.irine forms. 

Key to the familtta of order Chlamydobacterlales.* 

I Alga-like filaments which do not contain sulfur globules False branching may 
occur. 

.V Usually free floating filaments Motile swarm cells may be formed. 

Family I Cidmrtydobaelenaceae, p. 9S1 
B Attached filaments which show a diflerentiation of base and tip Xon-motile 
conidia formed in the swollen tips of the filaments 

Family H Crenothriehaceae, p 0S7. 

II Alga-like, unbranching filaments which may contain sulfur globules when growing 
in the presence of sulfides. Filaments m.ay be motile by a creeping or sliding 
movement along a solid substrate 

Family III /ieff(rialoaeeae, p. OSS. 

FAMILY I. CIILAMYDOBACTCRIACEAE MIGULA.** 

(Arb. Bakt. Inst- Ilochschule, Karlsruhe, /, ISOt, 237 ) 

Filamentous bacteria which frequently show false branching Sheaths may or 
lu.iy not 1)0 impregnated witli ferric hydroxide. Cells divide only imnax-emcly. 
Swarm cells, it developed, arc usually motile by mc-ans of flagella Usually found 
in fresh Water 

Key to Ifie genera of /amity Chlamydobacterlaceae. 

I Show ing t) pieal false brnncbing 

Pheatlifl eniirvly organic, not imprcgnaleil with ferric hydroxide 
Genus 1 £ptiafrotitus, p 9^ 

B. Sheaths impregnated with ferric hydroxide 

Genus II Ctonoflin^, p 0^3. 

II. Unbranched or rarely showing fal«c branching 

A. Sheaths or hoMfasls impregnated with lerrie hjdroxide 

Genus III /jeplolhrjz, p. 9S3 


• In Appendix I, p 906, will l>e found a group of non-filamentoiis. non sheath- 
forming, colortera sulfur bacteria, M the family Acftramrt/iQccoc Tlieir true relx- 
tioh«hipi are ns jet obscure, and thej haxe l>ern attached m an .\ppendix to the 
rt hny tof-aeterialis largely on account of the similarity of their metalvollsm to th.xt 
of the tltggfa'ooceae 

** Completely rexiscd hj Fnif. A.T. Henriei, Unii-ersity of Minnesota, Minneap- 
olis, Minnrrotn, Decemlier, 193S; further revision by Frof. Robert S. Breed N’ew 

York Slate Experiment Station, Geneva.New York, July, 1910. ^ ' 
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Oenus T. SpliaeroUtas Kulztng. 

(KutziftR, Linnaea> 8, 1833, 3S5; Ctadolhrix Cohn, Beitr. z. Biol. d. Pfianz., I, 
Kelt 3, 1875, 185 ) From Greek tphaera, sphere. 

Attached, colorless threads, showing false branching, though this may be rare in 
some species. Filaments consist of rod-shaped or ellipsoidal cells, surrounded by a , 
firm sheath. Multiplication occurs both by non-motile coniclia and by motile swarm 
cells, the latter with lophotrichous flagella. 

The type species is Sphaerolilm nalans Kfitzing. 


1. SphaerotUus natans KUtzing. 
(Kutzlng, Linnaea, 8, 1833, 385; not 
iSphacroitlus nalans Sack, Cent, f . Bakt., 
II Abt , 65, 1925, 116; Cladolhrix nalans 
Migula,inEnglcrand Prant\,Dienaltirl 
Pfianzenfam. 1, la, 1895, 46.) From 
Latin nalans, swimming. 

Cells C3’]indrical, surrounded by a 
sheath which is slimy in character, 2 to 
3 microns m diameter. False branching 
rare 

Midtiplicalion occurs through the 
formation of conidia within the sheath 
of the vegetative cells, from which they 
swarm out at one end, swim about for a 
time, then attach themselves to objects 
and develop into delicate filaments 
Gelatin rapidly liquefied, requires 
organic nitrogen, does not grow m the 
ordin.arj’ peptone solution, grows best 
with low concentrations of meat extract 
(Zikes, Cent f. Bakt , II Abt., 45. 1915. 
529). 

The culture cultivated and desenbed 
as Sphaeroltlus nalans by Sack (Cent, f 
Bakt , 11 Abt , 65. 1925, U6) was identi- 
fied as Bacillus myemdes by Haag (i5»(f , 


69, 1926, 4) _ „ . 

Source- Originally found in polluted 
waters. May become a real nuisance m 
sewage purification plants of the acti- 
vated sludge type (Lackey and WatUe, 
U S Pub. Health Ser., Pub Health 
Repts., mo, 97S) and in streams pol- 
luted with suliitc liduor Irom pulp and 
paper m.lla (Lackey, Mimeographed 
Sept. U. S Pub.aeaUh Set , lOlD- 

Habitat: Stagnant and tunning rvater, 
especially sewage pollntod streams. 


Ephaerotllns dichotomus 
prla. {Cladothnx tKctalemu Lohn, 


Beitr. z. Biol. d. Pflanz., /, Heft 3, 1875, 
l85;Migula, Syst. d. Bakt., 2, 1900, 1033; 
Sphaeroltlus nalans var. cladolhrix 
Butcher, Trans. Brit. Mi'c. Soc., 17, 
1932, 112.) From Greek diehotomos, rut 
in two parts, forked. 

The identity of this species as distinct 
from Sphaeroltlus nolans has been ques- 
tioned. Cohn’s description applied to 
filaments 0 3 micron in diameter, nhile 
all later authors have applied the name 
to a much larger organism (2 to 4 microns 
in diameter). 

Zikes (Cent. f. Bakt., II Abt., 45. WI5. 
529) gives the following differential char- 
nclera: Cells smaller than SphaeroUl^s 
nolans, 1.5 to 2.5 microns; false branch- 
ing constant; grows best in high concen- 
trations ol meat extract; n-ill grow m 
ordinary peptone solutions; can utIliM 
inorganic nitrogen; liquefies gelatin 
slowly 

Source - Found by Cohn in water con- 
taining Myconoshc. 

Habitat. Comparatively unpoliuiea 
fresh water capable of sustaining algae. 

3. Sphaerotilus flulWns (Migula) Schi- 
kora. iStreptolhnx Jluiians Migula, m 
pflanzen- 


iwns Misiila, Syst d Bakt., *, I W. 
13- Leptothrix Jlmtans Chester, 
term. Bact., 1801,370) From Lal.a 
.Ions, flowing, floating. 

7e.y thm attached S.' 

.nSd by a soft sheath from wh»h 
oMt spherical conidia issue, usual > 

aching themselves to the ex cr.or of 

; sheath, where they multiply- 
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Habitat. Swamp water or sewage pol- 
luted water? 

Appendix: Additional species have 
been described as belonging in tins genus. 
Tho?e described by Ilavenel have gener- 
ally been overlooked although he was 
ore of the earliest workers to culture 
these organisms. The hat follows- 
Cladotknx fungijormis Ravenel. 
(Mem Nat Acad. Sci.. 8, 1856, 19) 
From deep virgin soil 

Cladolhnx tnUslinalia Ravenel (foe. 
cit , 18) From virgin soil. 

Clndothnx non-h^ue/actena Ravenel 


(foe. cif , 16). From deep made soiL 

Cladothrix profundus Ravenel (foe 
ctl.,17). From deep made soil. 

Cfodofftrtz ramoja Gasperini. (Atti 
d Soc. toscana dTg , S, 1912, OCX) ) 
From water. 

Ctadolhrix reticularis Naumann 
(Kungl. Svenska Vetenakapsakad 
Ilandl., I, 6S, Part 4, 1921, 44; Sphatro- 
Ulus retievlaris Cataldi, Thesis, Univ. 
Buenos Aires, 1939, 55.) From Aneboda 
region, Sneden. 

Spkaerotilus roseus Zopf. (Beitragc 
z Physipl. u. Morph, nieder. Organis- 
men, 1892, 32.) From water. 


Genus II Clonothrlz Roze. 

(Jour d Bot , W, 1896, 325.) From Greek lion, a twig and thrix, hair. 

Attached filaments showing false branebng as in 5pftoero(ifu8. Sheaths organic, 


the younger portion of the filimenls 

TJic type species is Clonothrix fusea Roie. 


1 Cloaothrlx fuses Rozc. (Rozc, 
Jour d. Bot , iO, 1890, 325, Cfonef^nx 
futea Miorler, Cent, f Bakt , II Abt , 
Ji, 1901,689, Cr<nofAfti/u«ca Dorff, Die 
I'l^cnorganismon, Pflanzenforschung, 
Heft 10, 1934, 41 ) From I.aiin fuscus, 
hronn 

Cells cylindrical nilh rounded ends, 
2 bj 10 microns, Incoming larger lon.vtvl 
llie bw .ind smaller toward the tip? of 
the filaments 

ShevUis 7 microns at the hvse lo2 mi- 
crons at the tips 

Conidiv about 2 microns in diameter 

This organism n.as described by Uoie 
a? a blue green algv, but siitiseqiienl 
«>l.»onerH fiave failed to find pigment 
II was «lc'8rrilx*d independentty l*> 
S<-!uirlf>r "ho gave it the same name 
CliolMny c(m«idercd it nlcntical "tih 
Crrnof^rii potgtpora but Kolk (.Vmer 


Jour. Bot , tS, 1933, II) has clearly 
differentiated these species. 

Habitat. Waterworks and pipes. 

Appendix: Apparently the folloviing 
species resemble CfoaolAriz fuseai 
CfenofAnz (cnuis Kolkwitz. (Kolk- 
"itt, Schizomycctes m Kryplogamcn- 
flora dcr Mark Br.andenburg, B, 1915, 
141, Crcnofftri* (rnuis Dorll, Dio Risen- 
organismen, Pflanzenforschung, Heft 
t6, 1931, 42 ) From the settling basin 
of B sewage plant near Berlin. Dorff 
dunks this may have been a growth form 
of Crenofftriz/usca DorIT 
•Ifpcofftnz R&undnns Naumann. 
(Kungl. SvTnska Vetenskapsakad. 
Ilandl I, €!, 1021, Part 4, 44.) Prom 
the Anelnxta region, Svv-eden. Tim type 
species of the genus Myrothrix. 

Mytolhrix rfonofricoidrs Naumann 
(loc cd..5l). PromtheAnebcMlaregicin, 
Ssnien 


Genuf III, Leptothrlx Kutztng, 

(KGliing, Pliyn.login Generahs, 1813. ins.not Leplotnehm Treviaan. Reale Ijt. 
|.ombvnlodi fVi.e l.cttere,Fer 2, Ji, IS79, 133, /Irfonuf/n D-Toni andTrevisvn, (n 
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Saccardo, Sylloge Fungorum, 6, 1889, 929; Chhmydolhnx Miguia, Syat. d. Bakt. S 
1900, 1030; Conxdioihiix Beaecke, Bau u. Uben d. Bakt., 1912, 4S9; Megalothrix 
Schwers, Cent. f. Bakt., II Abt., S5, 1912, 273; Syncrolia Enderlcin, Sitzber. Gescll. 
Nnturf. Freunde, Berlin, 1917, 312.) From Greek leploa, email and (hrtz, hair. 

Filaments of cylindrical colorless cells, trith a sheath at first thin and colorless, 
later thicker, yellow or brown, encrusted trith ferric hydro'dde. The oxide may be 
dissolved by dilute acid, whereupon the inner cells show up well. Multiplication is 
by division and abstraction of cells and by motile cylindrical swatmers. False 
branching may occur. 

Tile type species is Leplalhrix ochracea Kfltzing. 


Key to the tptcita of genua Leptotbrbe. 

I. Filamcntg not spirally twisted. 

A. Free swimming, not attached. 

1. Sheath homogeneous, cylindrical. 

1 . Leptothnx ochracea. 

2. Sheath composed of a bundle of fine parallel filaments. 

2. Leplolkriz Irickogenea. 

B. Attached to a substrate by a holdfast. 

1. Arising singly, each filament from its own holdfast. 

a. Filaments show false branching. 

3. Leptoihrix diacophora. 

aa. Filaments unbranched. 

4. Lepfof^rtz stderopous. 

2. Numerous filaments arising from a common holdfast. 

a. Filaments large, tintform in diameter. 

5. Leptoihrtz lopitolea. 
aa. Filaments smaller, tapering toward the Up. 

0. Leptothiix echxnata. 

II. Filaroenta spirally twisted. 

A. Epiphytic, growing twisted around filamentous algae. 

7. iepfotAn'z epiphylica. 

B. Not epiphytic. 

8 . Leplothriz pseudovacuolata. 


1. Leptotbrii ochracea KOtzing. 
(Kiitzing, Fbycologia Generalis, 1843, 
198; Lyngbya ochracea Thuret, Ann. 
Sci. Nat. Bot., VI, 1, 1875,279; BeggiaUta 
ochracea Gasperini, Ann. dTgiene Sper., 
S, 1912, 000; Chlamydolhriz ochracea 
Miguia, Syst. d. Bakt , 2, 1900, 1031.) 
From Latin ochra, yellow. 

Long filaments, free-floating, never 
attached to a substrate, never branch- 
ing. Filaments 1 micron in thickness, 
comp' sed of rod-like colorless cells, sur- 
rounded in young filaments by a delicate 
sheath which later becomes yellow to 
brown in color. 


Sheath homogeneous, completely dis- 
solving in dilute hydrochloric acid. 

When the sheath becomes very thick, 
the filaments creep out of the sheath and 
secrete a new one, so that many empty 
sheslha are found. Polar flageUafe, 
motile, fiwarm-cclls have been observe 
Habitat: Iron-bearing waters. 


Leptothrii trlchogenes Cholodns". 
olcdny. Cent. I. BaU., II Abt., «. 

!, 292; Tozolkrix /crrxiginea Moliscn, 
Eisenbakterien in Japan, Sc. Beport 

otu J. Univ., 4 Ser. Biol., I, l»-5, 
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13.) From Greek thrix, hair and geno, 
producing. 

Long, slender, articulated fitaments, 
free-floating, never branched. Rla- 
n^ents 0 5 micron in thickness, composed 
of roJ-Iikc colorless cells. 

Filaments surrounded by a fine sheath. 
This sheath ruptures longiludln.ally and 
rolls up as a fine hair-like body at one 
side of the filament. This process con- 
tinually repeated leads to the develop- 
ment of a thick sheath composed of 
numerous hair-like bodies arranged in 
parallel bundles, which are easily sepa- 
rated from the filament. The sheath is 
completely dissolved in dilute hydro- 
chlone acid. 

Mode of reproduction is unknown. 
Habitat: Iron-bearing naters. 

3 I^eptothrlz dlsccphora (Schwers) 
DortT. (.l/cpolollim dueophora Schwers, 
Cent f. Bakt., II Aht., SS, 273; 
Leplolhnx crataa Cholodny, Cent. f. 

n.akl , II Abt., et, 1021, 202, Cfitamyda- 

llirix diicophora Naum-ann, Dsr. d. 
OeiitBch Bat. Gcs., 49, 1023, 141; Dorff, 
Die Fiscnorganismon, rflanronforsch- 
ting, lieft IG, lost, 31.) From Latin 
Jiteus, disk and Greek pftorous, to bear. 

I>ong, slender, articulated filamenta 
composed of elements of varying length 
shoning false branching iCholodny, foe 
at , 207) Usually attached to a sub- 
merged substrate but may Iw free-float- 
ing 

Vitanicnts surrounded by a heavy 
Khratli, thick (10 to 15 microns) at tho 
Inso, tapenng tow.inl the free Up, 
lifavily impregnated with feme hy- 
droxide 

Ileproduction by motile swarm cells 
lilicnted from the lip, and also by the 
emergence of the filimenl from the 
efieatli, with rub^cquent breaking up 
into indiviilunl non-motile cells (co- 
India). 

llabit.al. Water. 

4 LeptothrU stderopous (Molisch) 
Cholodny (Cflamy/of^ns tidcropmu 


Molisch, Dio Eisenbakterien, 1010, 14; 
Gallionella sideropous N'aumann, Kungl. 
Svenska Vetenskapsakad , 6i, 1021, 33; 
Cholodny, Die Eisenbakterien, Pflanien- 
forschung. Heft 4i 1920, 25.) From 
Greek tideros, iron. 

Short, unbranched fiKmcnts composed 
of rod shaped cells of v.arying length, 
06 micron in diameter. 

Sheath very thin, colorless, giving an 
iron reaction only at the base of the fila- 
ment. Attached by* a broad holdfast 
which gives a marked iron reaction. 

Habitat: Found in natcr, growing on 
eubmcigcd surfaces. 

5 Lcplothrlz lopholea Darff. (Die 
tisenorganismen, l’fl.ansenfor8chung, 
Heft 16, 1934, 33.) From Creek lophot, 
crest, tuft. 

Short, slender unbranched filaments, 
uniform -in diameter, attached to a sub- 
strate, 5 to 13 filaments nriemg from a 
common holdfast. Filaments 20 to 33 
microns long, cells 0 5 by I.O to 1.3 
microns. 

Sheaths composed of ferric hydroxide 
dissolve completely in dilute hydro- 
chloric acid. 

Filaments creep out of the sheath as In 
Leplothrix oehraeea. 

Habitat: Water. 

C. Lcptotbrlx eeblnata Bcger. (Cent. 
L Bakt., 11 Abt., Si, 1035, 401.) From 
I.atin nhinalut, bristled. 

Similar to the preceding species, but 
occurring in larger colonies, 20 to 50 
filaments arising from a common hold- 
fast. Fihments are shorter (9 to 10 
microns). 

Sheath is thicker at the base and tapers 
toward the free tip of the fiHments, 
which are slightly spiral. The sheath 
contains an organic matnx visible after 
treatment in dilute hydro:liloric acid. 

Il.ibitat: Found in water, especially 
iu manganese-bearing waters. 

7. l.*ptothrl*cpIphytlea(Migula)Clie*. 
ter. (^trrplolArir tpiphj/tica Migula, 
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in Engkr and Trantl, Die natlirf. PHan. 
zen/am., /, Ja, 1895, 38; Lynqhja epiphy^ 
tica HieronjTims, In Klrchner, ibid.^ 67; 
Chester, Jfanual Determ. Bact., 1901, 
370; Leplothrix volubilis ChoJodny, 
Cent. /. BaU., JJ Aht., €1, 1924, 292; 
Chlamydothrix epiphyttca Naumann, 
Ber d Dcutsch. Bot. Ges., -#5, 1<^, 14E> 
From M.L. epiphyUcus, epiphytic. 

Long cylindricaj unbranched hlamcnts 
growing spirally around filaments of 
TolypQlhriz, Otdogonium, etc. Oils 
rod-shaped, 1 by 2 microns. 

Sheaths cylindrical, encrusted with 
iron. 

Cells may leave the sheaths as In 
Leplothrix oehracea 

Habitat: Water. 

8. Leptothrtx pseudovacuolata (Per- 
filiev) Dorff. {Spirothriz pieudotaeuo- 
lala Perfiliov, Verb. d. Int. Vcrcin. f. 
theor. u. angew. Limnologie, 1925, 
Stuttgart, l027;Dorff, Die Eisenorganis- 
men, Pflansenforschung, Heft 16, 1934, 
36.) From Greek, having false vacuoles. 

Filaments 85 to 250 microns in length, 
unbranofied, spiraf/y wound, occ.nsion* 
ally straight. Strongly encrusted with 
ferric hydroxide Spirals 20 to 24 mi- 
crons from crest to crest 

Ceils rounded at the ends, tbin-wa)led, 
granular, 1 7 to 2 S by 3.5 to 30 microns 

App.aren.tly faeterotrophic 

Habitat Foundinbottommudsofdccp 
lake.*? with very low oxygen content. 

Appendix: The following simple, fila- 
mentous organismahavealso been placed 
in the genus Leplothrix or appear to 
belong here . 

Chlamydothrix ihermalis Molisch 
(Die Eisenbaktericn in Japan. Sc. Re- 
port Tohoku 3 Univ., 4 Ser Biol., 7, 
1923, 135; Leplothrix thermaUsDorff,^i^ 


Eisenorganismen, Pflanzen/orschung, 
Heft 10, 1934, 38 ) From hot springs 
in Japan. 

Leplothrix hyahna (Mjgula) Bergey et 
al, (Strcptolhrix hyalina IkKguh, in 
Engler nnd PrantI, Die naturl. Pflanzen- 
fam., /, la, 1895, 3S; Chlamydothrix hya- 
Bna AliguJa, S 3 ^ 8 t. d. Bakt.,;?, 1900, 1003; 
Beigey et al.,M.anual, Isted., 1923, 391 ) 
From snamp water. 

Leplothrix major Dorlf, (Die Eisen- 
organismen, POanzenforachung, Heft 16, 
1934,35.) From Spree River water near 
Berlin. 

Lcptolhrix winogradahii Cataldi 
(Thesis, Univ. Buenos Aires, 1939, 64 ) 
From water. 

Liesheclla bijida PerfUlev. (Pcrfillev, 
V'erh. d. internat. Vereinigung f. theoret. 
u. angew. Limnologie, 1925, Stuttgart, 
192/; quoted from Dorff, Die Eisen- 
organismen, Pflanrcnforschung, Heft 16, 
1934, 27; also designated Lieileella hi- 
filans by Perfdiev.) From inn hearing 
water. Shows gliding movements simi- 
lar to blue-grccn algae. The type spe- 
cies of the genus Liesheella Perfihev. 

Sideromyees glomera/a Naumann. 
(Quoted from Dorff, Die Eisenorganis- 
men, Pflanzenforfichutigen, Heft 16, 
1934, 27.) From snamps in the Aneboda 
region of Sweden. This is the type 
species of the genus Sideromyees sya. 
ilycoyaUtoaeUa Naumann. 

Sphaerolhrix lalens Perfib’ev. (Per- 
filiev, Verb, d internat. Vereinipmg f. 
theoret. u. angew. Limnologie, 1925, 
Stuttgart, 1927; quoted from Dorff, Die 
Eisenorganismen, Pflanscnforschung, 

Heft 16, 1934, 29 ) From a peat bog m 
a small pond near Leningrad. This is 
the type species of the genus Sphaero- 
Ibrtx Perfilsev. Grows in disks shomne 
a concentric structure. 
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FAMILY n. CRENOTHRICHACEAE HANSGIRG.* 

(Oslerr. Bot. Ztschr., 96, 18SS, 223.) 

FiUmcnta not branched, attached to a firm aubstrate, showing difTcrcntiatioa of 
base and tip. Sheaths plainly ^dsible, thin and colorless at the tip, thick and en> 
crusted with iron at the base. Celia cylindrical to spherical, dividing in three planes 
to produce the spherical non-motile conidia. 

Genua I. CreoothrU Cohn. 

(Cohn, Beitr. z. Biol d. Pflanr., 1, lleft 1, 1870, lOS; Pkrafpnidiothrix Engler, 
Verh. Bot. Vcr. Brandenb., 14, 18S2, 19 ) From Greek crerws, spring and thrix, hair. 

Characters ns for the family. 

The typo species is Crenolhrtx polyapora Cohn. 


1. Crenotbtiz polyspora Cohn (Beitr 
z Biol d. man* , /, Heft 1, 1870, lOS; 
Hyphcolhrtx httehniana Rabenhorst, 
Flora curop algarum, Sect. If, 88; Lep* 
Mhrtx kuthmana Rabenhorst, Algcn 
Sachsens, No 281, CrenofAntr AucAntona 
Zopf, Zur Morphologic der SpaltpiUcn, 
18M, 30, CrenotAni mangantfera Jack- 
son, Hyg Rund , 14, 1001, 10 ) From 
Greek, many spores. 

I,ong, articulated rilamciits, un- 
hranched, enclosed in a sheath which 
liocomoa expanded toward the lip Tlie 
sheath IS composetl of organic matter 
rncrustcii with iron. Filaments, In- 
cUiiiing tfie sheath, mt’iisun; 2 to 9 mi- 
cnins in ilmmeter 

Yegetatn-p cells vary markedly in 
length fnim long r>lindrical to short 
ovoid forms 

('onidia, spherical, 1 to 2 microns In 
<linmeler, nm liberated from the r\- 
p-indeil tips of the sheaths. They are 
non-motile 

CultivTition Has not been grown on 
artificial medua in pure culture. 

Connlia may germinate upon the rs- 


terior of the sheath from which they 
have been liberated, giving rise to new 
filaments attached to the surface of the 
older one, presenting a simulation of 
false branching. 

Cholodriy bclieted Clonothrix fuaca 
to be identical mth Crenolhnx poly- 
apora. Howc«r, C/onof Arir/uiro shows 
genuine false branching and produces 
conidia by fission in only one plane, so 
that the filaments taper toward the tip 
instead of expanding (see Kolk, Amer. 
Jour. Bot., £S, 1038, 11) for a clear cut 
differentiation of these two species. 

Source* This organism is wide-spread 
m water pipes, drain pipes and springs 
where the water contains iron. It fre- 
quently fills pipes under such circum- 
stances and causes a real nuisance. 
Found by Cohn in samples of water from 
springs in the neighborhood of llrrslau, 
Germany. 

Habitat In stagnant and running 
waters containing organic matter and 
in»n salts, growing ns thick brownish or 
greenish masses. 


• Completely revised by Prof. .\. T. Ilcnrici, rniversity of Minnesota, Minneap- 
olis, Minnesota, December, 1038, fottlier revision by Prof. Robert 8 Breed, New 
York State F.vperimenl Station Geneva, New York, July, IMG. 
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TAMJLY m. nEGClATOACEAE MIGVLA* 

(Arb Ball. Insl.Kortsfuhti, /. lS94,238!inpiirt, Um-Thiohactena Bawndaram. 
Dio farblosen ftnd roten Schwefelbaklerien, Pflanzen/orschung, Heft S, 1924, 102 ) 
FiJamentons organjsma, composed of chains of cells. Individual coiJa generalJy 
not viSibfe without staining. Structure very similar to that of OsctUatonaceae,h\ii 
devoid cf chlorophyll and phycocyanio. When gron-ing in the presence of hydrogen 
sulfide, the filaments contain sulfur gfobufes. Special reproductive structures 
unknown. 

In proposhe f&wUy Beggiatoacea^ for the two genera of this subgroup fenowa 
in 1894, Migulft remarked that “it would be best to combine them with the Oscifia- 
torioccae and classify them dtnong the Schhophyta" {Arb. Pairf. Inst. K&Bsruhe, /, 
1894,238). The samcflUthorityhas8tated:“Alsoin victr of their internal structure 
the species of Beggioloa arc so similar to those in the genus Oseillana that they can 
hanlly bo separated generically” (In Engler and Prantl, Dte nstUrl. Pflanren/ani., 
1,1a, 1895, 41). 

Since then, the close relationship between the filamentous, colorless sulfur bacteria 


taaceae Migula is retained for these filamentous sulfur bacteria, ’i'a.'ronemicany 
they could readily bo classified os colorless members of the class Schiiopkgeeae. 

Key to the genera oj family Bsgglaloacsae. 

I. Filaments non-motile. Crow attached by means of holdfast at base. 

Genus I. Thiothriz, p. OSS. 

II. Filaments motile, like Oectllatana, by creeping or eliding movementa along a 
solid substrate. Not attached. 

A. Occurring singly, not embedded in a common slimo-sheath. 

1 . Filaments straight or bent, but not permanently coiled. 

Genus ll. Beggialua, p. 990- 

2. Filaments coiled or spirally wound. 

Genus III. Thinspiriltapaif, p- 093. 

B. Occurring in bundles, embedded in a common sfime-shcath. 

Genus IV. Thiopleca, p. 993. 


Genus /. Thlothrta H'inegradslty. 

(Beilr. i. Morph, u. Physiol, il. Bakt.. I, SchoofelboclcriEn, leipsig, !SSS, 

39.) From Greek Meion, sulfur, and thrijr, hair. .. . j 

Filaments non-motile, segmented, «ith a delicate sheath, and differentiated i 
base and tip. Grow attached at base to solid objects by means of gelatinous how- 
fast. Reproduction by transverse fission of the segments, and by rod-s 
called conidia, probably arising by the apical segments becoming free. ’ 

the conidia show creeping motility, settle on solid ob;cctB, and grow o 

The type species is Thtolhnx nuea {Itahenhorst) ))jnogr.dsky. j.„n,ctcr 

The follo« i^g ley to the .pedEE of the ptno. rtoikmiotosod opon the d.Wto 


• CotaplelDly revised by fro!, C B. Vm Kiel, Hopktos Marine Slntion, Paei& 
Grove, CalUoraia, January, 1944. 
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of the filaments and their habitat, the only criteria used by previous authors for the 
differentiation of the seven publi^ed species. The validity of these distinguishing 
characteristics is, however, doubtful because their constancy has not been sufficiently 
established; so far the morphology of the TAiothrix species his not been studied in 
pure cultures. 

Kty lo the epecies of genua Thlothrlx. 

I Found m fresh water environments. 

A Diameter of filaments about 2 (1,4 to 30) microns. 

1 Thiolkrix ntvea. 

B. Diameter of filaments about 1 micron. 

2. Tktothnx ienuta. 

C Diameter of filaments less thin 0 5 micron. 

3. T/iiof/irti tenmesima 

II Found in marine environments 

A Diameter of filaments awragee about 20 microns (actual range 15 to 30 mi- 
crons) 

4. rhiothriz touhti 

B Diamctcrof fihmcnls about 4(4 4 to 0 6)microns. Segments about 25 microns 
long 

S Thtothrixtongiarlieulata. 

C. Diameter of fihmcnts about 3 (1.8 to 5) microns. Segments about 1 micron 

long, 

6. Thiolhrtx annutato 

D Diameter of filaments about t (0 3 to 1.3) micron, 

7. Thiothtx mortnn. 


1 Thlothrlx nWea (Ilabcnhorsl) Wmo- 
gmdsky (Deogtatoa nirea Uabenhorst, 
I'lnra europaea aigarum, S, 1SC5, 01; 
J>/)/offieh»a nuca Dc Toni and Trcvis.in, 
in Saecanlo, Sjdlogc Fungorum, 8, 1SS9, 
031, Symphi/olhrix nirca Wartmsn and 
Sclienk, S.:h«ciz. Kryptogimcnffor.i; 
\Yinogr3dsky, B^itr, t. Morph, u. I’hy- 
piol d IJact., I, Sclincfclbacierien, 
I'vSS, 30 ) From l.alin ntreui, snowy. 

I'lliments n it bn thin sheath, di-itnelrr 
2 0 to 3 0 microns at hi«o, 1.7 microns 
in the middle, I.4 to I 5 mwtons at tip 
.\s long as the filaments contain sulfur 
globules, segmentition is invisible; 
Ichgtii of segmonls 4 lo IS microns, the 
l<>ng*’r«n''s usually near np"x, the shorter 
ones near ba“'. 

Motile Pi'gmenU (so-ealled conidia) 
mostly single, R to IS microns long, some- 
times in short filaments of 2 lo 4 cell* 
and up to 40 micron* long. These seg- 
ment* may settle and deiTlop near the 


base of the mother filament or on a fila- 
ment itself, forming vertiejllale struc- 
tures. Tliesc have been described ns 
Thtolhrix nircu var rcrticif/ata Miyoshj 
(Jour. CoH. S:i , Imp. Univ. Tokyo, 10, 
IS97, 15S). 

il.abil.at; Fresh water onvinmments 
where liydrogen sulfide is present (sulfur 
springs, stagnant pools, on submerged 
decaying acgclalion, etc ). 

2. Thlothrlx tenuis Winogradsky. 
(n« 97 i«(oi offii var. untitriofii Fngl’r, 
Ub die l*il*-Veg'’lationdes weissen o<ler 
lodten GrundesinderKieler nucht.K^I, 
4, Winogradsky, Bdlr t Morph, u. 
riiysiot. d Bict., I, S.-linefelhscterien, 
IUSS, 40) From I.atin fenuir, s’eniler. 

I’ilatnents about 10 micron in diam- 
eter.nf nearly nnifonn Ihicknest. Often 
In dense, felted mss«es. Segments 4 to 
5 microns long. 

Habitat: Fresh water envipinmeiit* 
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where hydrogen sulfide occurs. Accord- 
ing to Bavendamm (Die farblosen u. 
roten Schwefelbakt., Pfianrenforsehung, 
Heft 2, 1924, 107) also found In sea wafer. 

3. Thlothrii tenuissima Winogradsky. 
(Beitr. z. Morph, u, Physiol, d. Bact., I, 
Schwcfeibactcricn, 1888, 40; Thiothrix 
minulissima Uphof, Arch, f. IfydrobioK, 
J8, 1927,77.) From Latin fcKMia, diminu- 
tive, very slender. 

Filaments less than 0.5 micron in 
diameter, usually in dense masses. 

Habitat: Fresh water environments 
whore hydrogen sulfide occurs. 

4. Thlothrlx voukll Idas. (Arch, f. 
Protistenk., 88, 1036, 123.) Named for 
Vouk, a Russian scientist. 

Filaments IS to 30, most frequently 17 
microns in diameter, of rather uniform 
thickness. Segments visible without 
special treatment. Segments generally 
somewhat longer than wide, rarely 
square, occasionally barrel-shaped. 
Length of segments 15 to 30, mostly 19 
to 28 microns. Motile segments not yet 
observed 

Apart from the lack of motility, this 
species closely resembles the motile 
JBeggiaioa mtrabtiif. 

^urce Found in oRluent of sulfur 
springs at seashore near Split, Jugo- 
slavia. So far reported only once. 

Habitat- Marine environments con- 
taining hydrogen sulfide 

5 Tlilotiirix longjartlculala Klas 
(Arch f. Protistenk , 88, 1936, 126 ) 
From Latin !angug, long and ardculalut, 
jointed. 

Filaments 3 3 to 6 6, most frequently 
4 2 microns in diameter, of uniform 
thickness Occur in dense, felted 
masses. Segments Jong, measuring 19 


to 33, mostly 26 microns in length. Sul- 
fur droplets usually absent in the prox- 
imity of cross-walls. Motile segments 
not yet reported. 

Source: Found in effluent of sulfur 
springs at seashore near Spilt, Jugo- 
slavia. So far reported only once. 

Habitat: htarine environments con- 
taining hydrogen sulfide. 

6. ThlothrbtanauIataMoIisch. (Ont 
f. Bakt., 11 Abt., 58, 1912, 68.) From 
I>atiQ annulalvs, ringed. 

Filaments 3 to 4, occasionally up to 5- 
microns in diameter, thinner at base 
(2 microns) and at tip (1.8 microns). 
Segments only about 1 micron in length. 
Often found with narrow b.ands which 
arc free of sulfur, thus giv-ing a ringed 
appearance to the filaments. Old fila- 
ments may show spacial thickening and 
distortion, but this is not characteristic 
for the species. 

Habitat : Marine environments contain- 
ing hydrogen sulfide; frequently on de- 
ca>*ing nlgae. 

7. ThlothiU marina Molisclu (Cent, 
f, Bakt., II Abt., SS, 1012, 63 ) From 
Latin rnarinus, pertaining to the sea. 

Filaments about I (0 8 to 1.3) micron 
in diameter, of rather uniform thick- 
ness. Usually in felted masses 

Resembles Thiothrix tennis Since 
the latter has been reported from marine 
environments (Bavendamm, Die fiar- 
blosen u. roten Schwcfelbakterien, Pfian- 
aenforschung, Heft 2, IDS'!, 107), Thio' 
thnx fwarina may not be an independent 
species, but identical with Thiolhrit 
tenuis 

Habitat: Marine {?)environment8Con- 

tainiRg hydrogen sulfide; frequently on 
decaying algae. 


Genus JL Begglatoa Trevisan. 

(Prospetto della Flora Eufianea, ISG, K.) Namd for the Wcenra phyeieia", 

FilamenTotn, motile, tegmeWed organisiM, occumng singly or in tvMo 
felted masses in "liich the separate fflaments retain their ind.vjdualtly. 
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tachcd. Existence of a sheath not definitely established. Movements of the fila- 
ihents dependent upon a solid substratum over which they slide in the same manner 
as species of Oiciffaforio. Sliding movements often accompanied by rotation of 
filaments around long avis Reproduction by' transTCrse fission of segments; the 
filaments may also break up into smaller units, each continuing a separate existence. 
The latter mode of multiplication corresponds to that by means of the so-called 
motile conidia or segments in Thtothrix 

The type species is Beggtaloa olfca (Vaucher) Trevisan. 

In this genus, nhso, the species so far described are differentiated on the basis of 
dimensions The range of sizes for separate species app''ar3, in most cases, (juite 
arbitrary, especially in view of the existence of practically all intermediate stages. 
Since the smaller forms have been found both in fresh water and marine environments 
(Bavendamm, Die farblosen u rolcn Schwcfelbaktenen, rfianrcnforschung, Heft 2, 
1921, 101), the previously described Rcffjiafeamarmahasbecn omitted as a separate 
species. Pure culture studies may establish more staislactory methods of difieron- 
tiation and a better understanding of speeiation 

Key to (he speciet of genus Begglatos. 

I Diameter of filaments greater than 25 nucrous. 

1 Beggtatoa gtgantea 

II Diameter of filaments less th.an 25 microns 

Diameter of filaments greater than 15 microns 

2. Beggialoa mtraltlie 

B Diameter of filaments less than IS microns. 

1 Diameter of filaments greater than 5 microns 

3 Deggialoa arttehruitJen 
2. Diameter of filaments tcea than 5 microns. 

• a Diameter of filaments greater than 2 5 microns 

A Btggtotoa alVo. 

na Diameter of filaments less than 2 5 mierons. 

li Diameter of filamenla cn*ater than 1 micron 

5 Hcggtatoa fcpfnmili/ormi* 
hb Diameter of filaments less than 1 micron. 

6 Itrggtaloa miiiimn 


I Begglatoa gtgsntea Klas. (Vrrh f 
Mikrtihiol , 5, 1017, 318, includes the 
nrge forms of Ilrggialoa miralilit Cidiii, 
lledwigia, i, !*%'», 81 ) rroni Greek 
gtgni, giant 

Filaments 20 1 to 55, average 35 tn tO 
nnerons in di.amcter. Kiss, in hi* disg 
nosis, gives 20 1 tii42 Omicronsasdiinen- 
ninns This noiilif exclude the large*! 
form* of liegjialon tnirobi/i* desrnlied 
by llinie (Her «l. deut. bol Oes , IJt, 
1901.30'!). Since the propo«sl of a *eps- 
rate uprrie* for luch organisms appeam 
at present iinjuiitiried, the mssimum 
diameter ho* 1 ere lieen inerea*e<l F»ls- 


ment* elesrly negmented, length of *eg. 
mentK 5 to 13, nwrige 8 5 microns. 
Terioinsl cells rounded or t3|>ering. 

Itlien the filament* are in lie.althy 
ronditinn they tire of uniform width; 
bulging of the side* inilieates iinfavnr- 
aide condition* 

Habitat .\p}i»n*nl|y restrieted to ms- 
nne cnxifonmeiitn ronl.sining hydrogen 
sutftfe rmiiietit on ifecaying marine 
algae 

2 BeccUtoa mlrabiUt CV’hn r nen-t 
hlaa «V.hn, lledwigia, 4, IV/,, m- 
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Klas, Arch. f. Mikrobiol., 8, 1&37, 318.) 
From Latin mirabilis, wonderful. 

Filaments 15 to 21.5, average 1? mi- 
crons in diameter. The BO-defmed epe* 
cica does not overlap with Seggiatoa 
giganlca according to Idas (toe. «(.), 
Segmentation usually observable with- 
out special treatment j Eegments 5 to 13, 
average S.5 microns Jong. Terminal 
cells rounded or tapering, gomcUracs 
bent. 

When tlie filaments are in healthy 
condition they arc of uniform width; an 
unfavorable environment induces bulg- 
ing of the sides. 

Ilabjtat: Apparently restricted to ma- 
rine envirorunents containing hydrogen 
sulfide. Common on decaying marine 
algae. 

Uphof (Arch. f. Hydrobiol., J8, 1927, 
83) has created a species, Beggiatoa 
maxma, which on account of Its diam- 
eter (10 to 20 microns) falls partly within 
the range of Beggiatoa mirabtlta, partly 
witliin Beggiatoa araehnoidea. Since 
it was found in a fresh water environ- 
ment, the habitat of Beggiatoa mitabilii 
may not be restricted to marine media. 

3 Beggiatoa araehnoidea (Agardb) 
Habenhorst . (OsctUaiona orachnoidea 
Agardh, Rcgenaburger Flora, 1827, 034; 
Rabenhorst, IHora europaea algnrum, 
18G5, Ot, Beggiatoa pelluctda Cohn, Hed- 
wjgia, 4, 18G5, 82; J Oscillatona beggia- 
lotilcs Arzichoxiskyy Bull Jard. Imp- 
Bat., St Paersb ,f,1802,3S,47;incIude8 
the larger members of Beggiatoa major. 
Winogradsky, Bsiir. z. Morph, u. n»y- 
siol. d Bact , I, Schwefcibacterien, 1833, 
25; and the smaller ones of Beggialoa 
maxima Uphof, Arch f. Hydrobiol., 18, 
1927, 80.) From Greek, resembling a 
cobweb. 

Filaments 5 to 14 microns in diameter- 
SegmentatJon generally observable only 
after special staining or removal of sulfur 
globules; segments 5 to 7 microns in 
length. Terminal cells rounded, often 
tapering. Filaments of uniform width. 


Habitat; Both fresh water and marine 
environmcals containing hydrogen sell 
fide, 

4. Beggiatoa alba (Vaucher) Trevisan, 
(Oscillaloria alba Vaucher, Histoire des 
Conferves d’eau douce, 1S03, 198; Be?- 
giatoa punctata Trevisan, Prospetto 
della Flora Euganea, 1S42, 56; Begghioa 
alba var. marina Cohn, Hedwigia, i, 
1SC5, 83; Beggiatoa marina Molisch, 
Cent. f. Bakt., II Abt., 53, 1912, 68; in 
p.art, Beggiatoa viajor Winogradsky, 
Beitr. z. Morph, u. Physiol, d. Bact., J, 
Schn-cfelbacterien, 1883, 25.) From La- 
tin ol6us, white. 

This is the type species of the genus. 

Filaments 2,5 to 5, most commonly 3 
microns in diameter, of even width. 
Segmentation difficult to detect in fila- 
ments containing many sulfur globules; 
segments 3 to 9 microns long, shortly 
after division practically square. Ter- 
minal cells rounded. 

Habitat: Both fresh water and manoe 
envifonments containing hydrogen sul- 
fide. 

Distribution: Ubiquitous, anti pmb- * 
ably the most common of the fila- 
mentous sulfur bacteria. 

6. Beggiatoa leptomltlfonals {Mctie- 
ghlai) Trevisan. {Oscillatoria leptomUi- 
fortnie Meneghini, Delle Alghe viventi 
nelle terme Eiigance, 1844, 122; Trevisan, 
Prospetto della Flora Euganea, 1812, 56; 
Beggiatoa media Winogradsky. Beitr. z. 
Alorph. u Physiol, d. Bact., I, Schwefel- 
bacterien, 1S8S, 25.) From Greek lephs, 
small and mtloe, thread and Lstin 
forma, sbaps. 

FiUments 3 to 2.5 microns in diameter, 
of uniform width. Sagmentation only 
observable after removal of sulfur glob- 
ules; segments 4 to 8 microns in length. 
Terminal cells usually rounded. 

Habitat. Fresh water and marine en- 
vironments containing hydrogen sulfide. 
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6. Bcgglatoa minima Winogradsky. 
ON'inogradsky, Beitr. 2 . Morph, u. 
Physiol, d. Bactcricn, I. Schivefclbac* 
tcrien, ISSS, 25, Detjgialoa rntnor Uphof, 
Arch. {. Hjdrobiol., 18, 1027, 79; not 
Deggxatoa minima Warming, Om Jlogle 
vcd DanmarkaKysterlevendc Baktcricr, 
187G, 52, ^ihich from the desenplion is 


not a Beggiatoa.) From Latin nmi- 
mvt, least. 

FilamenU less than 1 micron in diam- 
eter, of uniform nidth. Normally ap- 
pears unsegmented; length of segments 
about 1 micron. 

Habitat. Fresh water and marine en- 
vironments containing hydrogen sulfide. 


<7enus III. Tblosplrlltopsis UphoJ. 

(Arch. f. Ilydrobiol., IS, 1927, 81 ) From Greek iheton, sulfur ML.sptVi/fum, 
spirillum and Greek opaia, appearance. 

Filamentous, colorless sulfur bacteria, segmented, and spirally wound, rxliibit 
creeping motility, combined with rotation, so that the filaments move forward with 
a corkscrew -like motion. The lips produce oscillating movements. Resembles 
Spirufino among the Oscifiafonacfar. 

The type species la TkioapiriUopaia fiondana Uphof. 


1 Thlosplrillopsls florldana Uphof. 
(Arch f Hjdrobiol., 18, 1927, 83) 
Named from Florida, the place where 
It was first found. 

rilaments 2 to 3 microns in diameter. 
Segmentation diflicuU to observe with- 
out special precautions; segments about 
3 to 5 microns long. Thcsplralwindings 
arc regular 

Source Found in the sulfur spring 


water at Wckiwa Springs and F.alm 
Springs, Ilorida. A very similar or- 
ganism has been observed nt Paeifio 
Grove, Californj.a, in n marine AQUariuin 
where hydrogen sulfide had been gener- 
ated by sulfate reduction. The genua 
TAiospmffi>pji» may, therefore, be more 
wide-spread than ii grnerally believed. 

Habitat- Frobably widely distrihuted 
in water containing sulfur. 


Genus ft'. Thioploca Louferborn , 

(Ber d.dcut botan.Ces ,55,1907,233) N3roederi\edfromCreckfAeion,Bulfur« 
and plol.a, braid 

rilaments of Weffyiofoa-like appearince, but occurring in parallel or braided 
bundleSpenclo-K-il by a common wide shnie-she.ath Tlic latter is frequently Incrustcd 
on the outside with detritus Within the sheath the indi\idusl fihaments arc motile 
in the manner of Bcugiatoa; the CJaments are segmented, the terminal segments often 
tapering 

Resembles closely the genera tlgdroeoUua and .Uicrocofeut among the Oseiffa- 
fanaccoe. 

It doubtful whether the members of the genus TAiopfocoare true colorless sulfur 
bacteria, most iiiaT«tigntors of l!ic«c forma lia\-e reported a grecni^h-bluc coloration 
of the filaments Only the regular occurrence of sulfur droplets in filaments taken 
from ti.eir natural habitat stamps the nrgnntsrr^ as sulfur bacteria. In aiew of the 
close nlatiorship of the Bfggiatoaeeae to the blue-green Orcifluf-maccac, this Is, 
lioweaTr, a minor Issue. 

Four spr-cios haae Uen de«cril>ei| to date Tiirre correspond, with respect to iJ.n 
indu idu.al f larrrnts, to Begjialoa craeKtunJta, Jltjjtalia alia, and liegjiiitoa Itpto- 
milijorfria respectiaxly, the fourth appears to lie a combination of the first and thlnl 
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spjeicS bi Beggialoa in a common sheath. This occurrence of two distinct species of 
li^-gmtoain a cordon sheath makes the genus a doubtful taxonomic entity. 

Ihe type species is ThtopZoca tehmidlei Lauterborn. 

^ey to the speeiei of genus Thloploca. 

I. Fiiaments in a common sheath of fairly uniform diameter. 

A. Diameter of individual filaments 5 to 9 microns. 

1. Thioploea schmidlei. 

B. Diameter of individual filaments 2 to 5 microns. 

2. Thioploea ingrica. 

C. Diameter of individual filaments J to 2 microns. 

3. Thioploea minima. 

II. Filaments in common ahe.ath of greatly different diameter. 


4. 

1. Thioploea schmidlei Lauterborn. 
fBer. d. deut. bat. Ges., iS, 1907, 23S.) 
Named for Mr. Schmidlc 

Individual filaments in a common 
sheath 5 to 9 microns in diameter, clearly 
segmented Segments 5 to 8 microns in 
length. Mucilaginous sheath 50 to ICO 
microns in diameter. Number of fiM- 
ments embedded in one sheath variable 

Source • Various localities in Central 
Europe. 

Habitat , So far reported only in fresh 
water mud, containing hydrogen sulfide 
.and calcium carbonate. 

2 Thioploea ingrica Wislouch (Ber 
d. dcut bot. Ges , SO, 1912, 470 ) From 
Jngna, an ancient district of Leningrad. 

Individual filaments in common sheath 
2 to 4 5 microns in diameter, clearly seg- 
mented. Segments I 5 to S microns in 
length. Mucilaginous sheath up to 80 
microns in diameter Number ol 
ments in one sheath variable 

Source. Various localities in Central 
Europe. 

Habitat Found in fresh water and 
marine mud containinghydrogen sulfide 

3. Thioploea minima Koppe. (Arch, 
f. Hydrobiol , 14. 1923, 630 ) From 
Latin mtmtnus, least 

Individual filaments in a common 
sheath 0 8 to 15 microns in diameter. 


Thioploea mixta. 

segmentation generally observable onlj- 
after removal of sulfur droplets. Seg- 
ments 1 to 2 microns long. Mucilagin- 
ous sheath up to 30 microns m diameter. 
Number of filaments in one sheath 
variable. 

Source: Various localities in Central 
Europe. 

Habitat: Fresh water and marine 
mud containing hydrogen sulfide. 

4. Thioploea mixta Koppe. (Arch. f. 
Hydrobiol,, J4, 1923, 630.) From Latin 
mixlus, mixed. 

Individual filaments in a common 
sheath of two clearly different sires, 
comprizing both filaments of 6 to S mi- 
crons, and filaments of about 1 micron 
in diameter. The former arc clearly 
segmented, nith segments of 6 to S mi- 
crons in length. In the Latter segmenta- 
tion is visible after remov.aI of sulfur 
droplets; segments 1 to 2 microns long. 
Mucilaginous eheatb usually about 50 
microns thick. Number of filaments in 
one sheath variable. 

Source- Reported so far only from 
Lake Constanra. 

Habitat: Fresh w.-iter mud containing 
hydrogen sulfide. 

Appendix: In addition to the abort 
genera and species, a numf>er of inaujh- 
ciently chameterired, filamentous stilmr 
bacteria which may be related to the 
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Deggialoaceae haw been describcii under 
various names as follows* 

C'ontdiolArii 8ul^fc«r«a Petersen 
(Dansk Botan. Arkiv , /, 1921, 1 ) 
niamcntous, nonmotile argantsms, of 
uniform width, between 0 5 and 1 mi- 
cron in diameter, covered on the outside 
with sulfur Segmentation not re- 
})ortcd. The outstanding characteristic 
of the genus Conidioffirixis the supposed 
ir.ultiplication of the filaments by means 
of conulia which arise by budding on the 
filament. Apart from this reported oc- 
currence of n budding process, the de- 
scription is similar to that of Leptothnz 
sulphurea and of Tlnothnx (enutt and 
Thvlhrtx (cRutssima. Since consecu- 
tive observations on growing organisms 
are lacking, it seems advisable to con- 
sider Conidiolfiri* «ulp/ii<rca as probably 
identical with Thiolhrtx (enutt or Thto- 
ihrtz fcniiissinia 

Leptolhrix tulphurea Miyoshi (Jour 
Coll Sci , Imp. Univ. Tokyo, Japan, W, 
1W7. 15t ) 

riiamcnlous, non-iiiotile organisms, 
of uniform widtli, not cccocdingO" mi- 
cron m diameter. Tlie filaments are 
cowtvd on the outside with n powdery 
dcjiosit of elementary sulfur. Seg- 
mentation ob«crvable only after special 
staining; length of segments not pub- 
lidieil 

1 otind by Miyo«ht in sulfur ipnngs m 
Japan .\1though not reported «s con- 
taining sulfur globules inside the fila- 
ments, the description would closely fit 
Thiolhnx frnutt or Thtothrix Irnuttsunn 
\\ inognidsky Tb" latter have t>een ob- 
N*r\ed in nissM's covered on the outside 
with elementary sulfur. Therefore, it 
seems likely that JxptolhriT $ulpfturra 
IS n synonym for Thathnx Unuit or 
Thtolhru bnuiisinin 

rkionemn eajinalufn Kolkwit* (ller 
d doul Ih.i Os ,Sfi, 191’^. II ) 


The type specica of the genua 
7*Aioncma 

Described as a filamentous, colorless 
sulfur bacterium, non-motile, attached 
in the manner of ThiolMx. rdamenta 
1 5 to 2 microns in diameter, segmented. 
Segments 2 to 6 n.icrons long llepro- 
duction, ns in the case of r/ifotArir, by 
means of detached segments. 

NVhile this part of the description fita 
that of Thtotknx ntven, the new generic 
name was proposed on the basis of the 
occurrence of a distinct sheath, fre- 
quently impregnated with iron com- 
pounds 8ince Winogr.adsky mentions 
the occurrence of a sheath also in ThiO~ 
Ihnx nirea, it seems desirable to consider 
Thionema xagtnaltim, nt least for the 
time being, as a probable synonym if 
rAiol^fir rtireo. 

Source Pound on w-aterpbnts in the 
Teltow-Camal near Berlin, the water 
containing liydrogcn sulfide and iron 
salts. 

TAiotipIion adriahctm Klas. fSiti- 
ungsber. Akad. d. Wis^ensch. Wien, 
Mathem.-nalurw. Kl , I, fW, IWC, 209 ) 

Described ns a filamentous sulfur bae- 
tcrium, non-motile, but without seg. 
mentation, hence tubular anti uincellu- 
Isr. Multiplication by means of rtinidi.i 
arising from restriction of the apical pirt 
of the cell liPngth of filament about 1 
(ol 5mm, width 17to5.'lmieronM, usually 
tapering towimis ntw't. Conitlia 17 to 
30 microns by 30 to SO microns 

Tliedcseriptien is nt variance with the 
appearaiire of the organism m the pub- 
lishcd phntomicrngraph in so far ns the 
sue of the conidis is eoneernetj. I'nim 
tlie photomirrograph this apjie.irs to 1^ 
alwut 3t) by 200 microns The tntlre 
nppe.sranre is strongly rerniiiiseent of 
that of /irgjtaroi rntrelufK (lUggialoa 
gtgatiUa) in cert.sm cultures Tlic short 
ronfdia.descrilied in the text, strikingly 
resemble sjwcies of Ac^ronafiuei. Con- 
eecutivf Ml«er\Btiotvs on growing tul. 
twre* of ThotiphoH do nm ap|>>xr to 
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have been made. Since (a) the internal 
structure of the large Begi^taloaceae ia 
easily damaged, (b) the eegmcntalion in 
living individuals is difficult to observe 
when the filaments are filled with sulfur, 
(c) the presence of Achromalium in the 


locality from which Tkiosiphon was col 
Icctcd is almost certain, and (d) the de* 
wlopmental cycle is merely a reconslruc 
tion of simultaneously observed ele- 
ments, considerable doubt as to the 
validity of the genus appears justified. 


* AppendJj I; The group of large, unicellular, colorless sulfur bacteria is placed here 
as a single family, Achromaliactae Massart as in previous editions of the Manual. 
It includes orgamsms which are aimiiar in physiology to the Bcggialoaceae, 
hlassart (Uec. Inst. Dot. Univ. Bruxelles, 1902, 251) proposed the family 4cAro- 
matiaccae for the bacteria described by Sebewiahoff {Uber einen neuen bacterienabn- 
lichen Organismus des Silsswa-wrs, HabilitationsschrUt, Heidelberg, 1893) as Achro- 
matiumoxalijeruw. Thefamilydiagnosiswasmotlifiedby Nadson (Jour.hficrobiol., 
St, P6lersb., J, 1914, 72) and by Nadson and Wislouch (Bull. Princip. Jard. Dot. 
Rdpubl. Busse, 2S, 1923, 33) to include the genera Thiophysa ond TKiosphaerelln- 
In this form, the f.amily represents a homogeneous group of orgamsms, all char- 
acterized by a pronounced similarity in cell-shape, structure, method of reproduction 
and motility. They exhibit very alow, jerky and rotaling movements, but are de- 
void of flagella or other visible organa of locomotion. They closely resemble the 
bluC'grecn algae of the genus 5j/nccAococc««, even in size. 

By including the genus Thio^pha in the family AchroTnctioccar, Buchanan (Jour. 
Bact., S, 1918, 462) modified the diagnosis to read: 

UsicfflluUr, laret, mohla (by of Satellaf). CeUa«o&tai&!BScrsQu}«a of >u!/ur forfaoaa/oro 

ponilily oxalate) but ao baelenoputpurin. 

Thus tvas proposed a family in which the spiral sulfur bacteria, indubitably related 
to species of Spirillum among the BuhoclcrtolM.werc linked with the taxonomically 
obscure species included in ytcAromoitwm and Thiophysa. Four genera, Achrom' 
tium, Thiophysa, T/iiosptrc and fftfWousic were recognized. 

n„,T/>nWnfnfri ('17(0 fcrblosen und roicn Scliwefelbaktcrlen, Pflanzenfcrschung, 


Cells free, motile. As he realized that titllhcustaesiomu un ivnaiui-u 
of Ackromalium and added the genus ThioiruJum Hinzo (Bcr, 6. deut. hot. Ges., SI, 
1913, 195) , four genera were again Included in the family. Tkiosphaerella was added 


as an appendix to Thiophysa. ^ 

Thicmulum is morphologically similar to Achromalium, Thiophysa, and Tnio- 
sphaerella with respect to cell size and structure, but dilTera conspicuously m bcmR 
actively and rapidly motile. The manner of locomotion suggests the presenc: of 
polarly inserted flagella. However, these have never been demonstrated con- 


is conceivable that a relationship exista between niwalam ami th« “• 
ganiams ot the Aohro^ali^r^ type, the combination of the 
family should be regarded as tentative and o^n to .-I"™ 7';"' '"‘S; 
justification at present for including tbo sulfur spmlla J' 

placed in this edition ot the Marioai. in Spinlfcoe among the fatoelerfato. 


* Completely revised by Prof. C. B. Van Niel, HopUns htariac Station, raeifie 
Grove, California, January, 1944. 
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FAMILY A. ACHROMATIACEAE MASSAHT. 

(Rcc. Inst Bot.UnW Bru«Ue8, 5, 1902, 251.) 

Cells large, spherical to ovoid in shape, sometimes rod-shaped, may contain 
globules of sulfur and/or calcium carbonate crystals. Do not possess photosj-nthetic 
pigments. Fresh water and marine forms. 

A satisfactory differentiation of the genera Acftromolititn, Thiophysa, and Thio- 
sphairella is at present well-nigh Impossible They have here been combined into a 
single genus, Ac/iromaiJum. 

Acftromatium mo5ife Lauterborn tVcrhandl A'atur-histor.-Mcdir, Vcrcins Iloidei- 
berg, K r.> IS, 1915, 413) is tundan'.entally different from the other members of the 
genus. It possesses a clearly wsible polar flagellum, suggesting its close affinity 
nith the Pteitdomonadaeeae among the Ewhoclmafca- Whether it Is a true sulfur 
bacterium has not been established niih certainty; this appears wry doubtful in 
the ease of the two similar forms desenbed as Ftevdomonas bipunciata and Fteudo- 
TTivnas Iii^alina by GickUiorn (Cent f Bakt , H Abt ,50, 1920, 425,426). UtermShl 
and Keppp {Yerhamll. Intern Ver f tbcorct. u. angew. Limnologip, 1913, 86 and 
Arehivf llydtcViol,,Suppl B<1 5, 1925,231) haw proposed the generic name illacro- 
monos for this greup. Tins hns been adopted hero. 

All of the above mentioned organisms have so far boon studied cvclusivcly as 
found in their natural habitats Pure culture studies arc greatly needed. These 
may show that the peculiar calcium carbonate inclusions (not calcium oxahte ns 
thought by SchcvsiakoQ.norcalcium thiosulfate as believed by Ilacincvart) In AeAro- 
ntaiium orafi/crum and in JHacfomonas lipunclalo occur only under special environ- 
mental conditions. 


Key U) (I<e (cners oj /amify Acbrotnatlaceae. 

I. l^arge, ovoid to spherical organisms, normally containing sulfur globules when 
found in the presence of hydrogen sulfide. 

A Non-moUle, or slowly, jerkily sliding across the substrate. 

Genus I. AcAromalium, p. 907. 

B Actixely motile, independent of the substrate. 

Genus n. r^iorufum, p, 099 
11 B< d ihoprd ard curxed crganiims, motile by means of polar flagella. 

A Bean-fhrpfd to ehert red-shaped organisirs which may contain small sulfur 
globules, but ate chiefly eliatacteriteU by large, round spherules of calcium 
carbciiate ns cell inclusicna. Tic polar flagellum is otlen xisiblc In the 
larger forms without sjiccial staining 

Genus Iff .tfoeromonor, p. 1000. 

Crntit / Acbromatlum SehevxakoS^ 

(Behewiakoff , tjl> cinen nciien hactcrienllinliehen Organismus des FO-xswasvr#, 
IJabiliUlirrrsfiir., llridelWrg, ISM, J/oddernlo Frenrel, Biel Ceniralhl , 17, ISO", 
fOl. West ard Crlffith%I’rcc Itoy See . « 1 , 190a, JSO). From Greek 

0 , without and ctroeia, color 

TAiopfiyra Uinio (Ber.d dcut bot Ges ,fl, 1903,300) and T^ioiptoerfl/a Nadson 

(dour Mierebid , Ft. 1 ftenb , 1, 1914,72) are atv» includrni In tl e genus as der.r.ed 
bere 

I'nirellular crgatiPtra witli l.arge erlls, shortly ejlmdncal wiih iiemiipl.erital 
estremities, aleo elllpsfidal to splencal O-Hs clivid" by a ron^lricll .n In the 
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middle. MovementB, if any, are of a slow, rolling, jerky type and are dependent 
upon the presence of a substrate. No special organs of locomotion are known. In 
their natural habitat, the ceils contain sulfur droplets and sometiraes additional in. 
elusions, such as large spherules of calcium carbonate. 

The type species is Ackronatium oxaliferum Schewiakoff, 

It is not easy as yet to determine whether several species should be recognized in 
this genus. There appears to be some justification for differentiating between the 
forms which contain the characteristic and conspicuous calcium carbonate inclusions 
and forma in which these large spherules are lacking. The former have been re- 
potted mostly from fresh or brackish water environments, while the characteristic 
habitat of the latter seems to be marine. It Is, of course, probable that the intercal 
depositioniof calcium carbonate depends upon the composition of the environment, 
so that the distinction may prove arbitrary and non-specific. 

AcAromatvum cells of nidely different sizes have been described. Schewjakoff 
{t)b. einen neuen bacterienalmlichen Organiarous des Shsswassers, Habilitations- 
sebrift, Heidelberg, 1893) mentions a variation of 15 to 43 microns in length, and 9 to 
22 microns in width for .dchromatium oxattferum. Larger cells have been observed 
by Warming (Videnskab. Meddel. naturhistor. Foren., Kjobenhavn, 1875, No. 20-2S, 
350, size to 85 microns), and by Virieux (Ann. Sci. Natur., S^r. 9, /«, 1913, 265; she 
to 95 microns m length) . 

Nadson (Bull Jard. Imp. Botan., St. P^tersb., JS, 1913, 106; Jour, Slicrob., St, 
P4terab., 1, 19U, 62) proposed the name Xcftromotium gtgas for the larger organiems, 
also West and Griffiths (Ann. Bot > £7, 1913, 83) created two species, ffillAousw 
mirabtlts, with sizes of 42 to 86 microns long by 20 to 33 microns wide, and ffillfiautia 
palustno, measuring on the average 14 by 25 microns, for the same group of sulfur 
bacteria. 

However, Bersa (Sitzungsber. Akad. Wise., Wien, Mothem.-naturw. Kl., I, J!9, 
1920, 233) observed so many intermediate sizes that he recognized only a single 
species. Nadson and Wislouch (Bull. Princ. Jard. Botan., Rdpubl. Russe, fS, 1923, 
SuppL 1 , 33) arrived at the same conclusion, and this vievr is accepted here. 

The marine Achromatium types which do not conUin calcium carbonate cri'stafs, 
also have been segregated into species on the basis of their size. Here again, there 
does not seem to be any valid reason for maintaining several species as there JS a 
continuous series of intermediate forms. 

Thus, the organisms previously described as Achromatvum oxaliferum, Acliroma~ 
dun fftgas, Htllhouem mirabilis and ffillhousia palustrts are provisionally treated 
here as one species, while the marine counterpart, Thiophysa vohdorij, i? combined 
with Thiophysa macrophysn and Tlnosphaerella amyli/era, flU three being regardc 
as Arhromntittni volKtans 

Key to the species of genus Achromatium. 

♦i.rt form 

I- ' ickish 


muds. 

II. Organisms naturally occurring 
Found in marine raud- 


1. Achromatuvn oxaliferum. 
nuthout such calcium carbonate 

2. Aekromaituvi lolutans. 


iiiclusie'’3- 
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1. Achromatluin ozallferum Schenta* 
kofl. (Schewiakoff, tjb. eitien neucn 
bactenenaUnUchcn Organismua dcs Suss* 
^•assors, Ilabilitalionssckrift, Heidel- 
berg, 1803; ^fodderula horlwigi Frcnicl, 
Biol. Centralbl., 17, 1897,801; IltUhousta 
iHirabihs West and GrifTitha, Proe Roy. 
Soc., B, 81, 1909, 3S9, JltUhousta palua- 
iris West and Griffiths, .\nn Bol , 27, 
1913, 83, Achromatium gijaa N’adson, 
Dull. Jard. Imp. Dot., St. V^tersh., IS, 
1913, lOG) From I/atin ozaba, intended 
to refer to the supposed presence of 
oxalate cri'stals and /ero, to bear 

UniccHuI-ar organisms, varying m 
shape from spherical or ovoid to shortly 
cylindrical nith hemispherical extremi- 
ties Division by constriction in the 
middle. OIU vary in size from spheres 
of about 7 microns or even less m di.sm- 
elor to giant forms 100 microns long l»y 
35 microns wide. The extremes arc con- 
nected by a continuous scries of inter- 
mediate sizes 

Organisms may elioa motilii) of a 
jerky and rotating kind, always very 
slow, and dependent upon n substr-iic 
Typical organs of locomotion alisent 

Normally contain small sulfur glob- 
ules, aceompanied by much larger cal- 
cium carbon.stc crystals, the latter in the 
form of large highly refractilc sphcniles 
rnder faiorable environmental condi 
tions these may ilisappear Iwfotc the 
sulfur globules. Cells with calcium car- 
Inmate inclusions hn\T a wry high 
Bjiecific gravity. Tliey are, tberefore. 


found only in the bottom of pools, 
streams, etc., usually in the mud. 

Strictly microaerophilic, and appar- 
ently require hydrogen sulfide. 

Habitat: Fresh x\ atcr and brackish mud 
containing hydrogen sulfide .and c.alcium 
salts According to Nadson and Wis- 
loueh (Bull princip Jard. hot., R^publ. 
Russc, £S, 1923, Suppl. 1, 33) also in ma- 
rine mud 

2 AcbromatlumTolutans (liinze) comb, 
nor, (Thtophysa rolu/onsllinzc, Ber. d. 
deut bot. Ges , 21, 1903, 300; Thtophyaa 
macTOphijaa Nadson, Bull. Jard. Imp. 
Bot , St. P^tersb , IS, 1913, 100 and Jour. 
Microb., St P^tersb., /, 1914, 5$; Thio- 
aphaeretla amyhfera Nadson, Bull. Jard. 
Imp Dot , St. r^tersb , IS, 19J3, lOOancl 
Jour. Microb , St. Pdtersb., /, 1914, 51.) 
From Latin lotufons, rolling 

Unicellular organisms, spherical to 
ovoid in shape, dividing liy constriction 
in the middle. Size variablct ranging 
fromspliercsaboutSmicrons in diameter 
to ©voids up to 40 microns in length. 

Cells may shoo motility of a jerky and 
rotating kind, always wry slow, and 
dependent upon a substrate. Typical 
organs of locomotion absent. 

Normally contain sulfur globules, but 
lark largr internal calcium rarl>onate 
dejwsits 

Micnweruphilie, apparently requiring 
hydrogen sulfide 

ll.sbitat Marine mud cont.xining hy- 
drogen sulfiile, decaying seaweeds 


Ctnut II Thlorulum llimt 

(Ber d. deut. l>ot Ges , St, 1913. 195) From Greek (finon, sulfur and I.atin 
orum, egg 

L'nicellular orpani«ms, round to ovoid Cy toplasoi oflen conee ntr:»te<l at one riicl 
of the cell, the remaining ip.nce Iwing occupied by a large vactmlc Multiplic.ition 
by eonstnetion which, in late stages, merges into fi««ion .Ictiwty moufe; moie- 
tnenis accompanied by rapid rotation, n.agellation hnt ilefimtely demonslrated, 
but tyypc oj locnmetivin suggests polar (lagelHlion. Normally contairi sulfur globules 
in the cytoplasm, hence, these are frequently roncenirated at one end of the cell. 

Tlie type species is TAiorufuei majua lliotc. 
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As in the case of AcAromcUum, U is difficult to establish distinct species. Those 
that have been described differ only in «wc, and the differencea appear to be far from 
constant. For TAjovufum (ilfonas) tnQlleri (Warming) Lauterborn (Verhandh 
Naturhiat.-medum. Veretns. Heidelberg, N, F., IS, 1915, 414) the diameter is stated 
by >\ arming (Vidensknb. Mcddel. natuHilstor. Foren., KiSbenhavn, 1875, No. 29-28, 
363), Ilintc (Ccr. d. dcut. bol. Gcs., 5/, J9l3, 191) and Lauterborn (foe. «!., 415) 
respectively to be 6.6 to 16, 13 to ISandStol^jnicrons. The ovoid cells of Thiovulum 
mnjus are noted aa being 11 to 18 microns long and D to 17 microns wide, while Thb- 
Tvlum minus comprises the smaller forma from 9.6 to 11 microns long by 7.2 to 9 
microns wide. In view of the regular occurrence of all inlcrmodiatc sizes it seems 
best to recogriize only a single speews at present. 


1. Thiovulum majus Ilinzc. {Hinze, 
Bor. d. dcut. hot. Gea., 31, 1913, 195; in- 
eluding Thieriilum minus Hinze, idem.; 
jl/onaa jnuUeri Warming, Videnskab. 
Meddcl. naturhistor. Forcri., ICjdben- 
havn, 1S75, No, 20-23, 363; >icAro»jQ/iuw 
wuWeri Migula, Syat. d. Bakt. 2, 1900, 
1038, Thiovvlum tnulUri Lauterborn, 
Vcrhandl. Nalurhiat.-mcdizin. Vcrcins, 
Heidelberg, N.F , IS, 1915, 414.> From 
Latin major, large 

Unicellular organisms, spherical to 
ovoid Cytoplasm often concentrated 
at one end of the cell, the remainder 
being occupied by a vucuole. Afultipli- 
cation by constriction which, in late 
stages, merges into fission . Size of cells, 
5 to 20 microns in diameter. 


The moat characteristic /cature is its 
motility; it is the only one of the spberi' 
cal to ovoid, colorless sulfur baclena 
capable of rapid movement. Flagella* 
tion has not been definitively demon- 
strated, but the typs of locomotion sug* 
gcsls the presence of polar flagella. 

Normaiiy contains sulfur droplets ia 
cytoplasm, frequently concentrated at 
one end of cell. 

Microaerophilic; apparently requires 
hydrogen sulfide. 

JJnbiiat: In sulfide-containing water, 
usually accumulating nc.'ir the surface. 
Often in cultures of decaying algae 
Both in fresh water and marine environ- 
ments. 


Genus III. Macromonas UtemxShl and Koppe. 

(Verhandl. Intern Ver f. Theoret.u.aogcw.Limnologie, 1923,86.) From Latin 
macro, large and monas, a unit or cell 

Colorless, cylindrical to bean-shaped bacteria, actively motile by means o a 
eingh polar liaBoHum. Mullipliratioa by constriction (fission). Chieny character- 
ized by the occurrence of calcium carbonate inclusions in the form of large sp etu ea.. 
In their natural habitat they may also contain small sulfur globules. 

The type apccios is Wacroirtcnca mobitts (Lauterborn) Utermohl and . 

Two species have primarily been distinguished on the basis of cell size, e 
this is sufficiently Constant to serve ns a specific character has not been ® . 

estafaiished. From studies still limited ia scope and extent on the 
natural habitat . it appears at present that the two species shou d s . ’jj . 

least provisionally. It is possible, however, that Vf 

with cultures under different environmental conditions, V, I s cuUurestban 

intermediate types and of a greater range of variation m size of pure cultures 
what has previously been reported. 
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Key to the species oj genus Macromonas. 

I. Celh measurini; 12 microns or more nilcngthaod 8 microns or more in width. 

1. Macromonas mohih's 

II. Cells measuring less than 12 microns in length and 5 microns or less in nidth, 

2. ilfocromonaa bipunclala. 


1. Macromonas mobllls (Lauterbom) 
Utcrmohl and Koppe. (/Icfcromatium) 
moU e Lauterbom, Verhandl. Katur- 
hist -Medizin Vcrcina, Heidelberg, N F , 
/3, 1915, 413; Microspira rocil/an* Gickl- 
horn, Cent, f Bakt . II Abt., SO, 1920, 
422; Utermohl and Koppe, Verhandl 
Intern. Vei* f. thcorct u angcw Lim- 
nologie, 1923, 80 and UtermOhl and 
Koppe. Arch, f, Hydrobiol., Suppl B»l. 5, 
1925, 2ai) 

Colorless sulfur bacteria, alivaya oc- 
curring singly, slightly curved, elongated 
ellipsoids or cylinders with broad hemi- 
spherical ends. Length vanes from 12 
to 30 microns, width from 8 to 14 microns, 
most common size 20 by 9 microns Mul- 
tiplication by constriction in the middle 

Cells actively motile by means of a 
single polar flagellum, distinctly visible 
without special staining It is 20 to 40 
microns long, and, with respect to the 
direction of motion, always posteriorly 
placed. Rato of movement somewliat 
sluggish, about ROO microns p^r minute, 
probably on account of high specific 
gravity of cells. 

Kormallyconlainemall sulfurdropleta 
arid, in addition, larp*, roughly aphrri- 
cal inclusions of calcium t-arbonale. 
Two to four such crystal masi'’s almost 
fill n single cell Umicr unf.avorahIc 
conditions tiic calcium carbonate crys- 
tals may di»-ippi*.nr before the sulfur 
globules. 

Microaerophihe; oppatently require 
lijdrogrn sulfide 

Hshitat y'rrsh water cniiranment 
containing sulfide and calcium ions, in 
shallow basin'i and streams ifi the up|>rr 
l.ijers of the mud 

2. Macromonit blponctits fCieklhom) 


Utermohl and Koppo. (Fsetidomoiias 
btpunchifa Cieklhom, Cent. f. Bakt., II 
Abt ,BO, 1920,425; UtcrmShl and Koppe, 
Arch. f. Hydrobiol , Suppl. Bd, 5, 1925, 
235) 

Cells colorless, occurring singly, cyliti- 
dneal with hemispherical ends, after 
cell division often temporarily pear- 
shaped Length 8 to 12 microns, width 
3 to 5 microns. Multiplication !>y con- 
striction in the middle. 

Actively motile by means of a single 
polar flagellum, about 10 to IS microns 
long, «nd always posteriorly placed 
with respect to the direction of mow- 
ment. riagelUini delicate, not visible 
without staining. Rate of mov-cnicnt 
sluggish, about COO microns per minute, 
Trobably this slow motion is on account 
of the high Bpcrific gravity of the cells 

XormaHy cont.ain calcium carhnnatc 
crystals as inclurions Tlicse are in the 
form of large spherules, one or two of 
which neatly fill the individual celU. 
Sulfur globules have not been demon- 
strated with certainty as j-et 

Mkroaerophilic, but it is uncertain 
whether hydrogen sulfide is required. 

Source: From stems, leaws, etc. of 
fresh water plants in ponds near Graz, 
-tustna 

HabUnt- Fresh water envjnuinienls 
containing calcium ions, but >l lias tieen 
found in suirulc-contaimng as well as in 
sulfulc-trrc water In shallnw ba«ins 
and slrcam-s in upper ls> era of llm jmid 

Note. Another species in this genus is 
.Ifocromonas Ayufim (Girklhorn) liter- 
tniihl and Koppe. (f’lrudononai Ayofm-i 
OirLthom, Cent. f. Bakt, II Abt, SO, 
1920,420. UternAM and Ko;.pr, Arch, f 
Hydrobiol .Suppl ,5,1925.235) Simihsr 
to J/ocrenoa-ii bipunelala. 
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APPENDIX TO OUDEIt CHLAMYDOBACTERULES 

A recently recognized order of filamentous bseteria includes organisms similar in 
many ways to those included in Chlamtjdobacieriales. 

ORDER CARYOPHANALES PESHKOFF,* 

(Jour. Gen. Biol., (Russian), l, 1910, 611, 616.) 

F ilanicntous or bacillaiy bacteria of variable she characterized either by the pres- 
ence of a central body or a ring-like nucleus which frequently takes the formof adtsk. 
These l>odies arc clearly visible in the living cells. The nuclear elcmctits give a clear- 
cut Fculgen reaction. The fdamente may be enclosed in a sheatli. Cblorless The 
individuals consist of cylindrical cells enclosed in a continuous sheath or they are 
tube-liko cocnocytic organisms containing varying numbers of ring or disk-like nuclei 
separated from each otlier by alternating protoplasmic segments. These may disin- 
tegrate into mononucleate coccoid cells. Gooidia sometimes formed. Found in water 
and in the intestines of artliropods and vertebrates. 


FAMILY I. PONTOTHUICACEAE PESHKOFF. 
Jour. Gen. Rtol. (Russian), 1, 1040, 611, 616.) 


living forms. 


Genus I. Pontothrix Wodson end Krasstfnthow. 


(Comp rend. Acad. Sci. de U.R.S.S., A, No. 1, 1032, 243-247.) 

Characters as for the family. 

The type species is Ponlolhrix lonfftssima (Molish) Nadson and KrassUnikow. 

1, Pontothrix longlsslraa (Molish) ments, 1.5 to 2.0 by 1.0 lo S.O microns. 
Nadson and KrassUnikow. (CAlowiy- Filaments 0 5 cm In length. CeJIsshow 
dolhrjr fonyissima Molish, Cent. f.Bakt., a central chromatin body. Found on 
II Abt.,5S, 1912, 60; Nadson and Krassil- ZosUra marina in the Bay at Sebastopol 
nikow, loc at , 243.) Cells in the fila- on the Black Sea. 

FAMILY 11. AUTHROMITACEAE PESHKOFF- 


(Jour. Gen. BjoI. (Russian), J, 1940, 6U, 616.) 

Filaments probably divided into cells althougii septa (protoplasmic?) disappear 
during sporulation. Disk-Uke nuclei alternate with thin protoplasmic Begmem 
(septa). Spores form in the distal ends of filaments. Xon-motjle. e 
are attached by a splierical body in groups to the intestinal wall of insects, crus 
ccans and tadpoles 

Genus I. Arthromitus Acidy. 


(Pioc. Acad Nat Set., Philadelphia, 4. 1849, 227 ) 

Characters as for the family. Aithmigh the description « “ 

differently, there does not seem to be any essential difference bet 
following genus 

The type species is Artkrormlus cristaius Leidy 


Moscow 


ne ivpe epwiva lo -a - — r- . 

A^nT^by Prof. Michael A. Peshkoff. I^tU^e of Cytology, Acad, o 
SCOW’, U.S S B., April, 1947 
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1. Arthromitus crlstatus Leidy 
(Proc Acad. Nat. Sci , Phila , 4, IWS, 227 
and Jour. Acad. Nat. Sci Phila , S, 1881, 
443.) From the intestine of the miDiped 
{Julns marginatus) and the termite (Re- 
ttculiterme$ Jlavipe$). Filaments deh- 
catc, straight or inflected, growing m 
tufts usually of moderate density, from 
minute, attached, yellowish rounded or 
oval bodies Articuli short, cylindne, 
Uniform, length 2 75 microns, width 0 6 
micron, no trace of interior structure 
Length of filament 67 to 543 micnms, 
breadth 0 6 micron. 

2. Arthromitus Intestlnalis (Valentin) 
Peshhofl. {Ilygrocrocis tnteilinalts Val- 
entin, Report f. Anat u Phya,/,1836, 
000; Peahhoff, Jour Gen Biol. (Russian), 
t, 1940, 597.) From the intestine of the 


cockroach {Blatla orientalis). Chatton 
and Perard (Compt rend. Soc Biol , 
Pans, 74 , 1913, 1160) conclude that this 
species and Arthromilus crislalus Leidy 
are of the same genus although they ac- 
cept the name Ilygrococis as liaving pri- 
onty Honever, the latter is invalid as a 
bacterial genus because it was given 
earlier as the name of a genus of algae. 
See Buchanan, General Systematic Bac- 
teriology, 1925, 183. 

3. Arthromitus nltldus Leidy. 
(Smithsonian Contributions to Knowl- 
edge, S, 1852, 35.) From the intestine of 
the milUpcd (Julus marginatus). 

4 Arthromitus batrachorura Collin. 
(Arch Zool. E^pdr et Gdn , Si, 1913, 63 ) 
From the alimentar>* tract of toad tad- 
poles {Bujo ealamita) 


(7«nus II Coleomltus Duho^cti and Orassi 

(CoUonema Duboscq and Grassd, Arch Zool Expdr. el Gdn , C8, 1929, Notca ct 
Bevue, 14, not Coleoncma Barll and Wendl , 1924, fam liulartne, Duboscq and 
Grassd. Arch. Zool Lxpdr el Gdn . 70. 1930, N et R , 2S ) 

Long filaments, divided by partitions BacilUry elements in basal region. Ovoid 
or ellipsoidal spores m other parts of filament originating by transformation from 
these bacillary elements through eporoblasts 
The typo species is CcUomitu* prurott Duboscq and Grss«(t 


1. Coleomltus pruvotl (Duboscq and 
Grassd) Duboscq and Gra«sd (Caleo- 
mma pruvoli Duboscq and Grassd, Arch 
Zool. Lxpdr. et Gdn , ffS, 1920, Notes el 
llevue, 14; Arch Zool. Ilxpdf. ct Gdn , 
70, 1930, N. cl It., 28 ) In the intestine 
of a termite (Aafofermes sp ) from the 
loyally Islands. 


Filaments with hyaline sheath, length 
variable up to 320 microns, breadth 1.3 
microns Bacillary elements 3 to 4 
microns long, also elements up to 6 mi- 
crons with a chromatic granule or disc 
m the middle of the body. Spores ellips- 
oidal 0.8 to 0 D by I 7 to 2 0 microns, all 
containing an cxccntrically placed gran- 
ule of xxilutin 


F.V.MILY III. ()?ciUA)SPinuT:\i: I'l^^irKorp. 
(Jour. Gen Biol (Itussian), /. 1910. CII. C1C ) 


Bacillary and filamentous forms Fila- 
menls are most probably jnrtilioned to 
form narrow cells evh containing a cen- 
tral chromatin ItkI.i (dii>k-liWc nucleu*). 
Tlic*,* pve a clear Fculgen tr-vrUon, and 
arc embrddisl In loxUlne protoplasm. 


SpiiresaiT! forov-d by a fusion of 2-3 proto- 
plasts of neighljoring cells. Actively 
motile Tlie c luvrxctrr of the motion lug- 
ITSts ih** preurncc of peritriclious fiagelU. 
Barasitie in the intestinal Irv I of verte- 
hntes. 
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Membere of the genua Sporocylopiasa are not known to produce fruiting bodies as 
such, but often dense agglomerations of shortened rods or cocci have been noted- 
these may be interpreted as primitive forms of fruiting bodies. 

Physiologically most species show great similarity, preferring substrates rich in 
cellulosic or other complex carbohydrate materials. 

Most of the knon'n species are saprophytic or coprophiHo and may be found on 
dong, in soil, on rotten n-ood, straw, leaves, etc. They frequently appear to live in 
close association with various true bacteria and are probably parasitic on them 
Many have been cultivated on dung. One species ia aquatic and parasitic on an alga, 
Ciadopfiora sp {Geitler, Arch, f. Prost'istenoh, SO, 1924 . 67). One is parasitic (?) 
on lichens and some are halophilie marine forms (Stauier, Jour. Bact., 40, 1940, 623 ). 
Another species ia reported as pathogenic for fish (Ordal and Rucker, Proc. E\per 
Biol and Med , S6, 1914, 15). 

Culture media. The myxobacteriaarc frequently cultured by transferring to dung. 
For certain species sterilized dung has been reported as less favorable than the un- 
Bterilized. Dung decoction agar has often been employed. Among the early invcstl* 
gators, Quehl (Cent. f. Bakt., II, Abt., 1900, 9) secured slow growth of someBpeeies 
on malt extract-gelatin at 18® to 20*C with digestion of the gelatin. Potato-nutrient 
agar was reported better than dung agar, while no growth occurred on sterilized potato 
alone Peptone was considered necessary; glucose had little effect. Pinoy {Comp, 
rend. Acad. Sei , Paris, JS7, 1913, 77) claimed that satisfactory development of Chon- 
drompee^ croealus depended upon the presence of a species of Microeofeug in the 
medium Kofler (Sitzber d. k. Akad. Wiss., Wien, Math Nat. Klasso, 122 Abt , 
1913, 845) successfully used a sucrose-peptone agar to U’hich was added potAssiiuu 
and magnesium salts. 

Recent evidence indicates that the carbon requirements of these organisms arc 
met satisfactorily by the more complex carbohydrates, and frequently by their prod- 
ucts of hydrolysis. Mishuatm (Microbiology, Moscow, 7, 1933, 427), ImSenecki 
and Solntzeva (Microbiology, JIoscow, $, 1937, 3), Krzemicniewski and Krzemi'enietv- 
ska (ActaSoc Bot. Pol ,S, 1927, 102)8nd others have reported good growthof several 
species of myxobacteria on cellulose. 

Beebe (Jour Bact., 40, 1940, 165) claimed Bcveral species to be facultative parasites 
on various true bacteria. Good growth was obtained on suspensionsof killed bacterial 
cells in 1 5 per cent agar. Sniesko, Ilitchner and McAllister (Jour. Bact , 4/, 1941, 
26) aho« ed the destruction of living bacterial colonies by colonies of my-xobaeferia. 

Temperature range. Most species cultivated in the laboratory show a minimum 
between 17* and 20*0 though Bome species grow at I0®C. Maximum growth uaua y 
occurs at about 36*0 .and the maximum growth temperature is about 40*0. More 


normal fruiting bodies are produced at lower temperatures. , . . . i 

TheKrzemieniewskis (ActaSoc Bot.Pol ,6,l927,lQ2)reportthatthefruitingbailic3 
of Mditlanffium boletu$, Myxoccccm pirMcens, Chondrococcxis cotalloides, 
gephyra and Archangium primigemum var. asoargens first develop, fol onec y 

anpirmMcumandP/uscumvar.wIatum At30*C theyappeannaboutS o7da>j 

at 17“ to 20“C ro S to 13 daya, and at ll’ to H*C .a 24 to 30 daya Each '» C 
tcmpcratt,™ approximately halyca the time Other apec.ca arc s'"™ >“ 
tL vegetatwe tods. The vegetative cella are long, tlexoous f ™ f “ 
as long as broad Thaxter noted loda up to IS m.crons .n ‘""8*'’ 
abnorLlly long In general the cclla arc eylrndncal. (Pol. 

at the ends Jahn (1924, he cl ) desenbed 

Gaa,S7,l')(M,405) believed that a highly claat.e nail .vaa present .other anin 
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failed to prove it by plasmolytic agents. Jahn states that tinctorial and chemical 
methods failed to definitely show the presence of amembrane, but that the elasticity 
of the cells sho^- this clearly. The cells are flexible, not rigid as arc ordinarj* bac- 
teria. Beebe (Jour. Bact., 4 /, 1941,214) reported the presence of a cell membrane m 
J/j/ioeoccu8 xanthus, often made visible with proper staining procedures The cells 
frequently show one or more refractive granules Thaxter also noted nucleus-Iikc 
granules in the spores of 4/ {/rococcus, nhile Bauer (Arch. f. Protistenk , 5, 1905, 92) 
reported that during germination of the spores of ilyxoeoccui a retractile granule is 
found at each end of the cell Badian (Acta Soc Bot Pol., 7, 1930, 55) stated that 
the cell of Myzoeoccua virtseens lacks a true nucleus, but that there is present a baso- 
philic structure probably nuclear in nature It is dumb-bcll-sliapcd and divides 
longitudinally in mitosis. In spore formation an autogamy occurs folloncd by uhat 
appears to be a rciluction division. All chromatin material aas Gram-ncg.ative except 
during reduction; it may be stained by hematoxylin. Beebe noted a condensed 
mass of nuclear material in the vegetative cells of }fytoeoeeus xanlhua that divided 
by constriction prior to each cell fission Nuclear division is considered to be non- 
random amitosis Cell division is by means of constriction at a point near the center 
and is alna}8 complete. The nucleus is stained by gentian violet and by iron-hcma- 
loxylin and gives a faintly positive Fculgcn reaction. What appears to be an autog- 
amous fusion of chromosomes takes place during sporulation, follow cd by a nuclear 
division during germination of the spores The spores germinate by a process aiiala- 
gous to budding Valile (Cent f Bakl , 11 Abt , !S, 1900, 178) found fat globules 
and occasional small x-olutin granules m 3 to 4 day old cultures Glycogen was not 
found. 

In masses tho vegetative rods may beeonicwliai reddish in color Thaxter suggested 
the possibility that the color might be baetenopurpurm Treated w ith concentrated 
sulfuric acid the pigment gives a blue reaction, hence Jahn (192J, loe cif.) concludes 
it to be carotin 

Motility of the cells. Baur (fee ol ) states that cells have a power of forward 
movement at a rate of about 10 microns per minute No fl-igella are present. Tho 
colls do not “swim ” They may bend ami arc unlike most trui' bacteria in this 
respect, though Dobell (Qunrt Jour of Microscop t^cicnce, SC, 1911, 395 and .\rch 
f I’rotistenkumle, fff, 1912, 117) dcserilics such flcxibihly for the gnnl kacterna (sec 
/foci/fiis This IS characlenstic also of Heygialon, OsciUatuna and 

Sptrochacla 

The cells <n TTiaiic move in n "front,” advancing and leaving behind a slime. Tho 
cells in general tend to lie on rather than in the slinic The exact mechanism of 
motion ha-s proved puzzling Jahn believes the motion to be related to that of forms 
like Oiril/aforirt.nml to be due to excretion of slime fn»m the cell, pmbaldy an asym- 
metrical excretion which pushes the cell along. 

The colony. This Im l>ocn variously termed a awarm, pscmlopla-iimodiuin, plaa- 
modiiim and rcprrxluctivc communsli«m It Wars a faintly siqicrricnl resemblance 
to the plosnwxlium of certain of the slime molds (.Wyromycclc*) but diftcrs in that the 
true pla«modiam is eomjir>«e<l of the fu«e<I l«>dies of largo numbers of amocbiid cell*. 
The niyxobactcrnl colony 11 an aggregation of individual nid-shaped, bacterial cells 
that arc wit amocloid. The slime pcwlucMl l»y Uic rclls is tint protoplasmic, and the 
pdony IS not moldc but increases in size as the cells move away from the center. 
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Tha'jtw proi»scd the term "pseuiloptasmodmm" es a Batiafaclory descriptive nme 
for the vegetative eoiony, p-hile jAlm preferred the useef - Warm stage." Inasieach 
M the term co opy" in relation to bacterial growth implies large mmibcrs of vete. 

tative cells devclopipgasaunilirithoutrcgaidforBire.shapeorsfrutfure.itisenually 

Euilable. Slanier (Bact. Ilev., 6, 1942, 183) speaks of the condition as "reprodiiclive 
communansm." 


Pigmentotjon of Ibe fruiting bodies is commonly employed in the differentiation 
of apccica. Species that produce colorless cysts and M)mc with black pigment have 
been reported ; in general the fruiting bodies are brightly colored in shades of yellow, 
red, orange or brown. The color seems to originate in the alimc or cyst walls rather 
than in the encysted cells; its nature is not well understood. The Krzemieniewskis 
(Bull. Arad Polon. Sci. Lctlres, Classc Sci. Math. Nat., S5r. B, Sci. Nat., 1, 1937, 
11) noted that the orangc-rcd fruiting bodies of 5oranpvu)n composjfum became gray- 
brown in strong alkali ; the pigment was highly soluble in acetic acid and alcohol and 
easily soluble in ether and rhioroform. It was insoluble in benzol, carbon di-sulfide 
and petroleum ether. They euggosted that it was a earotin derivative rather than 
true carotin. 

Beebe (1941, loc. eft.) found that the pigments of Polyangium /uscum, Podangium 
ereclum, Myxococevs vireacena, Chondrococcua htasiicus and Myxococcua xantkus 
gave typical carotin reactions in concentrated sulfuric acid, but were insoluble in 
chloroform, ether, acetone and methyl and ethyl alcohol. An otypicsl carotin rwetion 
resulted with hydrochloric and nitric acids. He concluded the pigments to be 
related to the carotins. 

The fruiting bodies. After growth as a vegetative colony the pseudoplasmodium 
usually forms fruiting bodies which may in the different species he of many shapes and 
sires. Dincrentiation of species, genera and families Is based almost entirely upon 
the character of fruiting body developed. lo some eases a stalk is produced, in 
some not. 

In some forms the stalk is delicate and white, consisting of Httle-changed slime, ia 
other cases it may bo stiff and colored. The rods evidently are carried up by the 
efime which they secrete. In some forms the stalk is simple and short, ia otbe/s 
relatively long and branched. 

The rods ordinarily associate in more or less definite clumps to form cysts. ‘ These 
ej'sts may be sessile or stalked. Usually the rods shorten and thicken materfaffy 
before the cyst ripens. In some forms they shorten so much as to become short ovwd 
or cylindncal, functioning as spores. They arc not eadosporcs such as are found in 
the genus BactVlus. . 

The cysts may or may not possess a definite membrane produced from slime, usu- 
ally the cysts arc bright colored, frequently rod, orange or yellow. The spores n/thia 
the cysts when dried retain their vitality for considerable periods of time, ma 
records germination of Polyangtum fuscuni after 5} years, of Myxococeus /ulous slier 


^ Methods of Isolation. One technic of isolation used by the 
(1927, loc. cil ) vas to sieve the fresh soil, place it on blottmg 
Ld add stcrili.od rabbit dune- The soil rvas soturafed mth 

‘eat,aadthcplatcBincubatcdat20"to30'C. "ter5.el0daysr™...n8bed,esbBS.a 

to anpear on the dung. Numerous species were isolated by this ^ 

‘“SuBtia oil f ^ployed P.Hca ,el plates on " 

suer paper bad been placed. Siaall lamps of ».l ' Vegemti^ myso- 

the plates incubated tor several days at vonoos tcmpcraturcB. g 
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bacterial colonics developed around the inocula and were purified by transfer to fresh 
cellulose plates 

Beebe reported a modified Krrcmicmewaki technic to be satisfactory. Fruiting 
bodies that had developed on atcnhzcd rabbit dung were transferred to bacterial 
suspension agar plates. Associated bacteria failed to grow well, but myvobactcria 
developed rapidly. 

The species of the genera Cytophaga and Sporoeytophaga require special technics 
(Stanicr, Bact Rev., S, 1W2, U3) The soil forms which decompose cellulose may 
be enriched vith a medium consisting of cellulose (usually in the form of filter paper) 
and a neutral or slightly alkaline mineral base containing either atiimonium or nitrate 
salts as nitrogen source For certain species chitm may be substituted for cellulose 
Pure cultures may be secured by use of soft agar (1 per cent or less) with finely divided 
cellulose or with cellulo«e dextrins (Fuller and Norman, Jour. Bact., ^5, 1(M3, 2Sl). 

Cultivation of organisms. Pure cultures of many species have been grown upon 
various media and substrates Sterilized dung, dung decoction agar, nutrient agar, 
potato and potato agar, sterilized lichens, etc liav'c all been used Little study 
has been made of the food requirements. Recent evidence indicates the utilization 
of some of the more complex carbohydrates imicneckj and Solntzcva (Microbiologj*, 
Moscow, C, 1937, 3) reported the growth of certain species on cellulose with partial 
decomposition of that compound Mishuslin (Microbiology, Moscow, 7, 1938, 427) 
isolated five species of ccllulo«c-dccomposing myxobaetcria, cuUtvnlinp them on n 
mineral salt-eilica gel medium to which filter paper had been added ns a source of 
carbon Kriemicniewska (Acta Soc Bot Polon , 7, 1930 , 607) grew species of tLc 
Cytophagaetae on cellophane, while Stapp and Bortels (Cent, f llaU , II Abt., fiO, 
1931, 28) record the growth of other member# of thc#amc family on media containing 


extract to be the only suitable nitrogen sources for the Cylophogaetne, inorganic salts 
and ammo acids fading in this respect Agar and cellulose were decomposed, while 
chitm and starch were not utilized Johnson (Jour. Bact , ?!, 1932, 335) and Benton 
(Jour Bact , 1935, 419) both reported chitinovorous myvohactcna Bcclio (Iowa 

Slate Coll Jour Sei , ;5, P>11, 319 and 17, 1913, 227) claimctl growth of spcclpi of 
rol!/an3ium, roi/finjiiujn, Cfionrfrococciit and .Uifjococcuson 1.3 per cent agar with no 
oilier nutrients added Peptone appeared t« aid development, while the addition 
of l>ccf ext net h.sd no fa'iirable ctleci Mo<lcratc growth occurml on a mineral salt- 
agar mcilium without the addition «f carUmor mttngcn sourres (Itow th was stimu- 
l.atrd hy llie addition of various complex carUihydrates including cellulo*e and starch, 
the latter being hjdrol) lol, complete inbiintsm resulted with jicnto«es and hcxo«es 
Besi grow th wa-s report e«l on a mnlmmconiposeilordricil hactcrial cells suiiicndcd in 
J 5 |ier rent ngir The fu«j>eni!c«J cells were ljse»l by the rnvzoliacteria 
The KrzrtiiiciiicwsVis ( \cta Jkw Bot I\>1 , S, |927. 102) shownl that the optimum 
hvdroRrii sm roiict'iitr-itKins for gruwlhof different species were found Iwtwccn pll 
3f> mid S n nc<l>e (1911 , h>c cit 1 ripirted no growth of any sj>e^ies Ulow jiU f, 0, 
while nwMfcratc ifcvr'cipoictil wa-s notC'I up to pII 90 

lUbllst and dlstiibution. Msn> species have liecn dwcrd»c*l fn»m dung Tlic 
wiifk of the Krrcniiciiicwiikis ( \cta }s*c Bui I\j 1 . 3. 1927, 102). Mishustm (Micro- 
brik'gv-. M'Wrtiw , 7, |na^, 427). ImVnecki and Solnticva (loe fit ) and others seems 
to ndic-stc t)iat they occur comnionly in soils, particularly sod* under cultivation 
or high m organic mst crisis Different spr-ies appear to !>" characteristic of varvvus 
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types of soils. Polyansium cdWlosum. var. /errujfncum Mishaatin and Poiysnrium 
ccuutosumvar.jUBCumMisliustin (toe. cit-)\rerc observed to be common in the black 
sods of Eastern European Russia, while a similar variety of the same species i\as 
reported only from podzol fcoila . Species of the families Polyangiacent, Soranjjt a«oe 
and to a lesser degree ArcTiangiaceae appear to predominate in Russian and European 
soils, while the soils of Central and Western United States seem to be more suitable 
for the growth of theil/yrococeaccac. Soils of mountainous regions are said to contain 
fewer numbers of myxobacteria than those of lowland areas. 

The distribution of myxobactoria in the soil seems to show a relationship to the 
hydrogen ion concentration. Some species arc found only in neutral or alkaline soils 
(pll 7.0 to 8.0), others only in acid soils (pH 3.6 to 6.4). Some species show a wide 
tolerance (pII36to8,0). 

Relationships of the Myxobacteria. The resemblance of the pseudoplasinodium 
of the myxobacteria to the plasmodium of the slime molds is ns noted above probably 
to be regarded as without aignihcancc, ns is also the superficial resemblances of the 
fruiting bodies of the two groups. Jahn (1924, loc. cit.) dismisses the relationship to 
the Thiobacierialts suggested by Thaxter as improbable. Thaxter believed the poa 
session of the red color might show presence of bacteriopurpurin; but Jahn found a 
carotin reaction which argues against this idea. Jahn insists upon a close relation* 
ship to the blue-green algae, particularly because of the mobility of the cells and the 
creeping motion. He does not believe all Schhophytae that do not belong to the 
Cyanophyceae (blue-green algae) should be grouped as bacteria. He believes the 
myxobacteria to be more closely related to the blue-green algae than to the true bac* 
tcria, and crealca the class Potyangidat to be coordinate with the class Sehiimycitet 
In this ho ignores the equal evidence of close relationship of the sulfur bacteria to 
the Cynnophj/ceoe. His argument would lead to the recognition of all the orders of 
bacteria recognised in this Mxnum. os classes. The wisdom of this is not apparent. 
The il/i;io6acteric2« may be regarded as a well-diEcrcntiated order of the Schiio^ 
mj/ce/M showing some resemblance to the true bacteria on the one hand and the J/ffW* 
phyeeae (Cyanaphyceae) and ThtGbaclerialts on other. 

Families of the MyxofaactetJaJes. The division of the order Myxobacteriaies icte 
families has been b-isod, in all classifications proposed, upon morphology. The final 
demonstration by Stonier (Jour. Bact., 40. 1940, 636) of (he close reJationahip betnren 
species of the genus Cylophaga and the myxobacteria led him to propose the rccogaitwa 
of a neiv family, Cytophagaccac 

The principal character differentiating this family from the four previously rcKS* 
nized is the absence of differentiated fruiting bodies. The resting eella arc rod-shapco 
in the genus {Cylophaga). In another genus rccogniied by Stonier {Sporocylophaga) 
the resting ceils are spherical. This brings the taxonomist face to face with tbe 
problem of deciding whether the presence of fruiting bodies or the spherical sha^ 
of the spores should be the primary basis of differentiation. The fomatioti 
«nn<vT,r.'v! snores is believed to be of sufficient significance to require the '^elusion 

• Sporocyfopliopa.altbouetJ 

I family, wliile those fornw 

which produce neither spherical spoiea uoi .. dies (gcniis Cylophaga) arc 

.. .u r.itovhaaaceae. _ . / ion 


. ■ k 

, le 


rods nith rads almost truncate, unuB/ue.. ■ ,43, „ also « 

rases with pointed tips) is supported by Stanier (Bact. Eee., S. MS) as 
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conclusion that the family Archangioeeae sbouM be abandoned (Krtemlenicwski 
and Krzemicniewska, Bull. Acad. Pol. Sci. Lettres, Classe Sci. M.ath. Nat., Sdr B , 
Sci Nat., I, 1037, 11-31) and the genera and species redistributed The validity 
of the argument is accepted, but the family is retained until a satisfactory revision 
can be eiTected. This should be based on a careful comparativ e etudj of ilic ppc>cir<« 

Keij to the Fomifies o/ Order Myxohacterlales. 

I. Neither definite fruiting bodies (cysts) nor spores (microcysts) produccil. 

Family I Cj/lophagaccae, p 1012 
II. Spores (resting cells, microcyata) produced. 

A. Rcatingcclls (spores, microcystslelongato.notsphcncalorcllipsoidal Fruit- 
ing bodies (cysts) produced 

1 Fruiting bodies (cysts) not of definite shape; cells heap up to produce 

mesenteric masses or Cngcr-likc (columnar) bodies. 

Family 11. Arehangtaeeae, p 1017. 

2 Fruiting bodies (cysts) of dermitc shape 

a. Cj'sta usually angular. Vegetative cells usually thick and short, 
niih blunt, rounded ends. 

Family III Soronffioceae, p 1021 

as Cysts usually rounded. Vegetative cells long and thin, eomeiimea 
spindle-shaped nilh pointed ends 

Family IV Pdi/ongiaeeae, p 1023 

n Roiling cells (spores, microcyste) spherical or ellipsoidal Fruiting bodies 
produced except in genus Sporeevtepha^a 

Family V. Myioeoccaeeoe, p 1010. 
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FAMILY I. CYTOPHAGACEAE STANIER. 

(Jour. Bact., 40, 1940, 630.) 

Flexible, sometimes pointed rods, showing creeping motility. No fruiting bodies 
or spores (microcysls) formed. There is a single genus Cylophaga. 

Genus 1. Cytophaga Winogradsky. 

(Ann. Inst. Pasteur, 4^, 1929, 678.) 

Diagnosis; As for family. From Greek fcj/tos, hollow place or cell; and phagein, 
to cat, devour. 

The type species is Cytophopo huteWnsonu Winogradsky. 

Key io the species of genus Cytophaga, 

I. From soil. 

A. Do not utilize starch. 

1. Produce yellow pigment on cellulose. 

1. Cylophaga huichinsonii. 

2. Cytophaga lulea. 

2. Produces orange pigment on cellulose, 

3. Cylophaga ouranltacn. 

3. Produces pink pigment on cellulose. 

4. Cylophaga rubra. 

4. Produces olive-green pigment on cellulose. 

5. Cylophaga Icnuisstmo. 

B. Utilize starch. 

1 . Produces yellow to orange pigment on starch. 

6. Cylophaga deprimata. 

2. Produces cream to pale yellow pigment on starch. 

7. Cylophaga albogilca. 

II From sea water. 

A. Dark pigment on cellulose , 

8. Cylophaga kT!emieMeyBt''ae. 

B. No pigment on cellulose. 

9. Cylophaga dijjluens. 

C Liquefies agar, 

10. Cytophaga senstltva- 


I. Cytophaga hutchtasonll Wino- 
gradsky. iWinograJaky, Ann Ins'- 
Pastenr, P, 1929, S^Si Cjlopbtgo sf™ 
8, Jensen, Proo. Linn. Soc. N, S. Wales, 
es 1940 M7; not Ctjlophoga tiulckjnsoni 
Imlenecki and Solnlzeva, Bull. Mai. 
Sci U.S.S.n., Ser. Biol., No. «, Woo, 

"Kyroology ; Named for il. B. Butchin- 

“n'nds • Highly floaiUc, occurring singly. 

oi^to O 4 mlmus wide at the center and 

tapering to both ends tongth 3J) to 


6.0 microns, aerording to 

(Arch. Mikrobiot., 4, 1®. 399 ih» 

4.0microna,accori]ujgtoJcni!en( • 

May be straight, bent. 
shaiuid Slain pooriy wt . et.ta« 
auilL dyes. With “i'S 

gradsky’s stam young e ll 
uniformly except for j' 

rii:‘«SidXuS:tcnci 

readily seen. Gram-ncgati'C- 
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Growth on cellulose, cellobiose, cel- 
lulose (Icxtrins and glucose. On mineral 
saltS'SilIca gel plates covered with 
filter paper, bright yellow glistening 
mucilaginous patches arc produced after 
a few days The filter paper in these 
regions is gradually completely dissolved 
and the patches become translucent. 

Ammonia, nitrate, asparagia, aspartic 
acid and peptone can serve as sources of 
nitrogen, according to Jensen (loc cif,). 
Strictly aerobic. 

Optimum temperature 2S* to 30*C. 
Source: Isolated from soil. 

Habitat’ Soil. Decomposes plant res- 
idues 

2 Cytophaga lutea Winogradsky. 
(Ann. Inst, I’astcur, -<3, 1030 , 500 ) 

Ltymology: Latin luJcua, yellow. 
Dimenaiona of the cells approximately 
tliosoof CytopJiajaourantiaea (ace below ) 
but rather larger and thinner and without 
marked central swelling. Gram- 
negative. 

Troduces a brilliant yellow* pigment 
similar to thalof Cytopha^a hulchintonn. 

Tina apccica diflcrs only in sire from 
Cytophaja huUhinsoni, and is probably a 
variety of it. 

Source Isolated from soil. 

Habitat Soil. Decomposes plant re- 
sidues. 

3 Cytophaga aurantlaca Wino- 
grad^ky. (.tnn. Insl. I*Mtcur, 4?, 1020, 
507; pmb.ably ityeocoeevs eytophayvt 
Hokor, Arch. Microbiol , /, 1030, 31 ) 

Ltymology Moilorn Untin nuranhaeui, 
orange -c«»lorc<l. 

Cells 1 0 micron wide at the center by 
GtoR microns long Lscrpl for sue, very 
»iim!.srl<)lb"iieofCj/fopliayri AufcTiinaonii 
Oram ncgatnc 

IVnluTs orange mucilaginous patrlves 
on filter p'vj'er.eilica gel plates. Kilrndy- 
SIS IS very rapid and intense 
Source’ !rolslc«l from soil. 

Habitat; Sul. Dceotnjose* plant res- 
idues. 


4. Cytophaga rubra Winogradsky. 
(Ann. Inst. Pasteur, 43, 1020, 598.) 

Etymology: Latin ruber, red. 

Painted rods, straight or sometimes 
slightly bent, occasionally hooked at ono 
end. Length approximately 3 microns. 
Gram-negative. 

Produces diffuse, rapidly-spreading, 
pink to brick-red patches on filler paper- 
BiUca gel plates. Fibrolysis is much 
elow'crandlcss extensive than that caused 
by Cytophaga hutehintonii. 

Source: Isolated from soil. 

Habitat : Soil Decomposes plant resi- 
dues. 

6 Cytophaga tenulssima Winogradsky. 
(Ann. Inst. Pasteur, 43, 1920, 599; incor- 
rectly spelled Cytophaga <rrni««tma in 
Pergey ct al.,Manuil,4th ed., 1031, 530 ) 

ri>'nto1ogy: Latin <rnufsstmus, most 
tenuous, very slender. 

Dimensions of celts not given, but 
describeil os bciog extremely slender. 
Gram-negative. 

Produces mucilaginous, greenish to 
olive patches on filter paper-silica gel 
plates 

Source. Isolated from soil. 

Ifabitat: Foil. Decomposes plant resi- 
dues. 

C Cytophaga deprlmata Fuller and 
Norman (Jour. lUct., 43, 1013, SCO.) 

IHjTnoloo”. Latin Jeprimo, to depress 
or sink down. 

Itods. long and (lexuous with pointed 
en«ls, OJl to 0 5 by 5 5 to 10 microns, 
arrangrd singly Creeping motility on 
Mild surfaces. Gram-ncgatisc. 

Gm«thon starch ngar is at first stnoky 
to faint jellow l>eenining bright yellow 
later Colonies are irregular and conr.avc 
in tlevatsm The e<lgc spreads Indis- 
lingnidiably into the snrrouniling 
nwahum and shalViw dcprea«)Otis develop 
around the rohmy Rmall colonics giic 
llie plate a characteristic inttcl ap- 
pcaran-e. 

Growth on crltulosc dextrin agar u 
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milky white. Colonies are depressed in 
medium. 

Gelatin is liquefied in 4 days. 

Glucose, lactose, maltose, aucrosc, 
pectin, starch, cellulose dextrin and 
hemicellulose are utiliied. Very ecant 
growth on cellulose may be found on first 
isolation. 

Yeast extract, ammonium nitrate and 
peptone are suitable nitrogen sources. 
Indole not formed. 

Nitrites not produced from nitrates. 
No visible change in litmus milk. 
HighIy.acrobic. 

Optimum temperature 25“ to 30“C. 
Source: Isolated from soil. 

Habitat; Soil. Decomposes organic 
matter. 

7. Cytophaga albogUva Fuller ond 
Norman (Jour. Bact., 45, 1913, 560.) 

Etymology: Latin alhua, white, and 
Qtlvus, pale yellow. 

Long flexuous rods with pointed ends, 
0.8 to 0.5 by 4 5 to 7.5 microns, arranged 
singly. Creeping motility on solid sur* 
faces. Gram-negative. 

Growth on starch agar is cream to pale 
yellow. Colonies arc small, concave, and 
irregulary round. Edge is entire and 
irregular 

Growth on cellulose dextrin agar is 
restricted. Colonies are pin-point, 
milky white in color, round and concave. 
Gelatin liquefied in 7 days. 

Glucose, galactose, lactose, maltose, 
sucrose, gum arable, pectin, starch, 
cellulose dextrin and hemicellulose are 
utilized. Very scant growth on cellulose 
may be found on first isolation. 

Ammonia, nitrate and peptone are 
suitable nitrogen sources. 

Indole not formed. 

Nitrites not produced from nitrates. 

No visible change in litmus milk 
Highly aerobic. 

Optimum temperature 22“ to 30“C 
Source: Isolated from soil. 

Habitat: Soil. Decomposes oiBanic 
matter. 


8. Cytophaga krzemlenlewskae 
Stanier. (Incorrectly spelled Cytophaga 
trzemhniewskii in Slanicr, Jour. Bact, 
40, 1940, 623; Jour. Bact., 42, 1941, 532.) 

Etymology; Named for H. Krzemiea- 
iewska. 

long, flexible rods, usually of even 
width with blunt ends, occasionally 
somewhat pointed and spindle-shaped, 
0.5 to 1.5 by 5 to 20 microns. Star- 
shaped aggregates occur in liquid media. 
Creeping motility on solid surfaces, 
non-motilc in liquids. 

Growth on a sea water-peptone agar 
plate begins as a smooth, thin, pale pink, 
rapidly spreading swarm. After a few 
days, the older portions of the swarm 
assume a warty appearance due to the 
accumulation of cells in drop-hke masses, 
resembling immature fruiting bodies but 
always containing normal vegetative cells. 

A diffusible brown to black pigment 
which masks the pink color of the swarm 
is produced after about a week. Agar is 
rapidly decomposed, and ultimstely 
liquefaetbn becomes almost complete. 

Sea water-gelatin stab : Liquefaction 
Growth in liquid media is turbid ond 
silky with a pink sediment; the medium 
turns dark brown or black after 1 or 2 
weeks. 

Xylose, glucose, galactose, lactose, 
maltose, cellobiose, cellulose, afei'aic 
acid, agar and starch are utilized, but not 
arabinoso, sucrose and chitin. 

Yeast extract and peptone arc the only 
suitable nitrogen sources knoum. 

Weakly catalase positive. 

Indole not formed. 

Nitrites produced from nitrates. 
Hydrogen sulfide not produced. 

Salt concentration range: 1-5 to 5 0 
per cent. 

Strictly aerobic. 

Optimum temperature 22“ to 25“C. 
Source: Isolated from sea water. 

Habitat: Sea water. Probably on 
decaying marine vegetation. 
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9. Cytophaga difflueos Stanier. (Jour. 
Bact., iO, 1910, C23; Jour. Dact., 42, 
1911, &1G.) 

Etymology. Latin diJJlucTis, eprcading, 
(lowing away. 

Pointed, sometimes spindle-shaped, 
flexible rods, 0 5 to 1 5 by 4 to 10 microns. 
In old cultures inxolution forma consist' 
ing of long, twisted, thin threads ore 
found Star-shaped aggregates of cells 
occur in liquid media. Creeping motility 
on solid surfaces, non-motile in liquids. 

Growth on a sea water-peptone agar 
pl.itc begins ns a thin, pink, rapidly 
spreading swarm which often covers the 
entire surface m a few da3‘8 The swarm 
gradually increases in thickness and 
develops ttw irregular, beaten-copper 
surf.ice due to the liquefaction of the 
underljing agar After 4 to 5 days iho 
color becomes orange. Liqucfactioti of 
the agar is ultimately almost complete. 

Sea water-gelatin stab- Rapid lique- 
faction 

Growth in liquid media is turbid, often 
with suspended f1occulc.i and a he.av}' 
pellicle 

Xjlose, glucose, galactose, lactose. 
mft1lo*c, ccllobiosc, cellulose, agar and 
nlginic ai id are utilized , but not arnbinose, 
6uerr)«e, clutin or starch. 

Yeast extract and peptone arc the only 
suitable nitrogen sources known. 
Weakly cat.alasc jxisitive 
Indidc not formeil 
Nitriles produced from nitrates. 
Hydrogen sulfide not pmdiired 
Salt concentration range IJi to 5 0 
per cent 
Slightly aerobic 

Optimum temperature 22* to 25*C 
Source lolated from sea water 
Habitat: Sea water. Probably on 
dcr.aying marine vegetation. 

to Cjtophagi tensltira Humm 
(Duke I'niv .Marine l.ah , North Caro- 
lina. Bull 3, lOiq, Cl ) Etyomnlogj 
Ijititi to |«-rrri\e 

Cells Jong, sli-ndef, fleamj* loda 


Apparently not flagellated, 0 8 to 10 
by 7.0 to 20 microns Cell ends not 
tapered or only slightly so. Gram- 
negative. Cells exhibit creeping motil- 
ity *on agar with ability to reverse 
direction of movement without turning. 
Bending movements occur in liquid 
media 

Colonics light orange, thin and shin- 
ing Irregular margin. Outer part 
eomposed of n single laj'cr of cells, 
spreading rapidly, the center somewhat 
thicker and more or less opaque, sunken 
tn the agar. Agar liquefied. Single 
colony may nearly coicr the surface 
of (he agar in the Petri dish williin one 
week, center of colony sinks to the bot- 
tom of the dish and may develop vertical 
sides. Usually the colony begins to die 
after a week or ten days from the center 
outward, as shown by loss of pigment. 
•Npparently no water-soluble pigment is 
produced Colony IS mm in diameter 
and gelase field 25 mm in diameter after 
three dsy's on agar containing OS per 
cent potassium nitrate and 0 8 per cent 
peptone (lodino stain) 

Gelatin No growth. 

Milk. No growht 

Nitrate ajiparently not produced from 
nitrato (agar medium) 

Optimum nitrate concentration of 
medium appeared to lie 0J> per cent. 
Fair grow Ih on sea w atcr plus agar onl^*, 
and on agar containing 1 0 per cent 
potassium nitrate Slight growth on 
3 0 per cent nitrato agar. 

Optimum peptone concentration ap- 
peared to lie about 0 1 per eent; growth 
inhiliilcd by concentrations of peptone 
exceeding 0 4 per cent 

No growth on agar media containing 
any one of the following substances in a 
concentration of 0 2 per eent gluef>«c, 
starch ammonium sulfate Tl.r ba'xl 
medium, howexer, siipporte<l cxeellenl 
growth. 

Ilrpeatetlencirts Were iimle to obtain a 
pure culture by slrraVing plate* and bv 
poiinng pistes Tl.ese were finxlly sue 
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ccssful by tbc use of an agar medium that 
contained 01 per cent peptone, 0 05 
per Cent beef extract, 0.05 per cent glu- 
cose, and traces of yeast extract and 
ferric phosphate. Good gron-th on broth 
of this composition was also obtained. 
Apparently the yeast extract supplied 
necessary growth substances. 

Source: Isolated September 19, 19>5 
from a mix-ed culture nith Pseudomemos 
coToUina^ by streaking a piece of Diclj/ola 
dtcholoma on agar containing 0.2 per 
cent potassium nitrate. 

Ilabitat: From seaweed. Beaufort, 
North Carolina. 


Appendix: Stapp and Bortels (Cent. f. 
Bakt., II Abt., 90, 1934, 28) described 
four new obligate cellulose-decomposing 
epecies: Cyttiphaga silvesiris, Cyiophaga 
anularia, Cytophaga Jlavicula and Cyio- 
phaga croeea. The differences between 
them are small and, while it is impossible 
to make positive identifications on the 
basis of present know ledge, they seem 
to be very similar to Cyiopkaga kulchtn,’ 
sonti. In the absence of comparative 
pure culture studies on the obligate 
cellulose-decomposing members of the 
genus, the proper delimination of species 
is not possible. Their inclusion in keys 
must await additional information 
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FAMILY It. ARCHANGUCEAE JAIIN. 

(Beitrige zur botan. Protistologic, I. Die Bolyangiden. Gob. Borntraegcr, Leipzig, 
1924 ) 

In the organisms belonging to this family the snarm (pscucloplasmodium) produces 
irregular swollen or twisted fruiting bodies, or develops columnar or fingcr-like 
growtlis, usually without a definitely diETercntiatcd membrane. 


Key to the genera of famtly Archanglaceae. 

I Fruiting body depressed, usually irregularly delimited, the interior usually con- 

sisting of swollen or intcstine-like twistedorintcr-twincd masses, whose wind- 
ings may be constricted or may jut out (project) as free ends. 

Genus I Arehangium, p. 1017. 

II Fruiting body consists of single (separate) columnar or fingcr-like structures 
arising from the substrate 

Genus II. Stelangium, p. 1020. 

Genus I. Arehangium John. 

(Jahn, Bcitrage zur botan Protistologic, I. Die Polyangiden Gcb Borntraegcr* 
Leipzig, 1921, 07 , Opfiiocysha Endcrlein, Bermerkungen zur Systematik der Chondro" 
mycidcn, Berlin, 1921, 6 pp ) 

Etymology: Greek arcAc, primitive, and angion, vessel (acrording to Jahn, this 
genus IS tho moat primitive). 

The mass of shortened rads embedded in slime forms a pad-shaped or more rounded, 
superficially swollen or tuberous fruiting body, even uilh homy divisions. Tho 
fruiting body has no membrane In the intcnorcan be seen a mass rchembling coded 
intestines The windings of this coil may bo uniform, or irregularly jointed, free or 
stuck together; the ends may be extended and horny. Instead of a membrane there 
may bo loosely enveloping slime. 

The typo species is Arehangtum gephyra Jahn 

Key to the eprette of genvs Arehangium. 

I. No slimy capsules. 

A. Fruiting body usually wound, irregularly constricted, eometimes swollen 
and vesicular, oppressed 
I. Fruiting body red. 

a The shortened rods 2 5 to 3 microns 

1 ArcAan^ium gephyra 
aa. The sliortcned rads -t to 0 microns 

2 drcAoRytum pnmisrnium 

2 Fruiting body yellow. 

3 ArrAoR^turn ^arum. 

B Tube usually uniformly thick, loosely wound, often branched. 

4. .IrcAaRjiuht serpens 

II Fruiting body consisting of a reddish coUed tube, embedded in yellow Blime. 

5. ArcAonyium tkertrri. 


1. Arehangium gephyra Jahn. (CAon* totanijchen Prolu*o!ogie. I Die I’.dy. 
rfrpnycf# iffprns Qachl, Cent f. BaVt., angiden, Gcb Itirntraeger, I,eipri' 
I! .M't , 15. 1C, Jahn. Bciirtge tur l'»2l,C7.) 
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ho is dealing with one of the ityio- 


Etymology: Greek gephyra, a bndge. 
So named because a transition form 
between the /IrcAan^/mccac and the 
Mytococcaceaa, 

Swarm stage (pseudoplasmodium): 
Grows easily in manure decoction, 
forming a pseudoplasmodium and ring of 
fruiting bodies. The vegetative rods 
are about 10 microns long, 0.5 micron in 
diameter. 

F«i/ting bodies: Up to 1 mm in di-. 
ametor, of irregular form and with 
anoJJen or padded sur/aeo. Average 
sized fruiting bodies arc a reddish flesh 
color by reflected light; smalJcr /ruiting^ 
bodies, a light rose. On a dark back- 
ground large fruiting bodies nhen fresh 
appear bluish violet. By transmitted 
light the fruiting bodies appear yellow isli 
to light red. Upon addition of alcohol or 
when heated in glycerine, they lose the 
color quickly and appear gray or 
colorless. 

Tho inner structures are for the most 
part a mesenteric mass of tubes 40 to GO 
microns wide, without any membrane, 
and W'itbout any enclosing slime. The 
convolutions ore often pressed together. 
On the inside of these tubes there appears 
definitely a eeptation by straight or 
slightly arched cross walls which, how- 
ever, do not always cut entirely through 
the spore masses from one sidcof the lube 
to thcothcr. Upon pressure, the fruiting 
body breaks up into a number of small 
fragments about 15 to 30 microns »n 
diameter. Within these fragments the 
shortened rods lie parallel and in bundles. 

The rods m the fruiting bodies ore so 
shortened that they resemble the spores 
of the Uyxococcaceae. The spores are 
2.5 to 2& microns long and about 1.4 
microns wide. Often they are somewhat 
bent so that they appear to be bean- 
shaped. In the smooth, transparent tips 
of fruiting bodies they stand closely 
parallel to each other, so that in trans- 
mitted light one sees only their cross 
section and is at first led to believe that 


coceaccae. 

^ Source and habitat: Found frequently 
in tbc region af Berlin on the dung of 
deer, rabbits, and hare, once also on old 
decaying lichens. Easily overlooked on 
account of its usual bluish color. Accord- 
ing to Krzemieniewski fl927) the most 
common of myxobactcria in the soils of 
Poland. Isolated on rabbit dung. 

Illustrations: Quehl (he. cil.) PI. 1, 
Fig, 7. Jahn (1924, he. ctl.) PI. 1, Fig. 5 
ICfzemieniewski, Acta Soc. Bot. Polo- 
niae, 4. 1926, PI. Ill, Figs. 25-26. 

2. Arcbangiuni prlmlgenlum (QueW) 
Jahn. (Polyangium primxgcnium QueW, 
Cent. f. Bakt., II Abt., IS, 1906, 1C, 
Jahn, BeitrSge zur botaniseben Pro- 
tistologie. I. Dio Polyangiden, Geb. 
Bomtracgcr, Leipzig, 1924.) 

Etymology; Latin, primxgeniut, primi- 
tive, referring to the simpleand primUiv? 
charactcrof the /ruitJng body. 

Swarm stage (pseudoplasmodium); la 
niaDuredecoctioncystsgenamatereadily. 

V^etative rods 4 to 8 microns in length 
Fruiting bodies; Up to 1 mm in di- 
ameter, sometimes larger, uith irregu- 
larly padded swollen surface; when 
fresh a lively red color which » quite 
ptomioent especially against a dark bsek- 
ground; when dried, dark red. h 
transmitted light flesh red to yellowish 
red In alcohol and upon heating it b 
quickly bleached. 

In transmitted light one sees that the 
fruiting body is made up of numerous 
intestine-Itko convolutions cJo.seIy op- 
pressed, not however, siwaj's deSaitely 
delimited. These tuiws usually have a 
diameter of from 70 to 90 microns, often 
constricted and attenuated. No mem- 
brane is present. The rods in the frui * 
ing bodies arc about 4 microns long 
0-8 micron wide. Us»n pressure c" * ® 
fruitmg bodies, the rods remain together 
ID small fragments of various sizes. 

2a. Archangium primtgeniwn var. 



FAMILY ARCHANGIACEAE 


1019 


assurjjenj Jahn. (Jahn, BeitniBe 2 Ur 
botanischen Protistologie. I. Die Poty- 
angidcn, Gcb. BornUacger, Leipzig, 
B, 1921, G9; /IrcAanyium assur^enz 
KrzcmicnicwsU, Acta Soc. Bot ‘ Polomae, 
1927, 95.) 

Etymology : Latin aisurgens, rising up 

Sire and colorof the fruiting body as in 
the species, likewise the inner structure, 
Birc and arrangement of the rods. IIoH- 
ever, the tubules which together consti- 
tute the fruiting bodies arc more or less 
free at their ends and stand up from the 
substrate. Their diameter is somewhat 
less (about 45 microns), they arc often 
conTOlutcd so that they many limes 
appear to he constricted (like pearls), 

i’ronouncc<i races of the species and of 
the variety are so difTcrcnt m habits that 
they may be regarded as dislmcl epecies. 
Jahn behoves the presence of inter- 
mediate strains makes a separation 
dilTicult 

Source and habitat: According to 
Jahn, .Irfhflnjium primi'jenium is not 
particularly common It is usually 
found on rabbit dung, aometmics on roo 
dung The variety nsjurjcni is rcla- 
tisoly rare (found three limes on rabbit 
dung) Kijller (1930) on rabtiit dung, 
Vienna Very rare m roJisb wils ac- 
cording to Kricmienicwski (1927). 

Illustrations (Jiiohl, Cent, f Bakt , 
11 \bl , /«, I'KIO, Ifl, I’l. 1, Fig 5, Jahn, 
KryptoganicnCora d Mark Brandenburg, 
V. i’drc I, Lief 2, 1911,201, FI l.Fig 5, 
Jahn (19'2L loc ciI ) I’l. I, Fig 4, ali^i 
Fig (1. page 37, Kricmicnicwski (1920, 
lot nt ) n n. Fig 23, (1927, loe nl ) 
I’l IV, Fig 3 vsr nsturgent, FI IV, 
Fig I and 2 

3 Arcbanglum flavum (Knflcr) Jahn 
(f’ofiiajiam f!arurt KoUcr, Fitilicr «I 
Kftii AkacI Wi«« lYicn Math. Nat 
Kla««c,l22 \l>t .1913, SOI, Jahn, Bcitrtgc 
ri;r JwisMMchcn Fn>li«ln!>'<g»r 1 J>jc 
Foly.angidcn, (Jcli Barntrseger, l^riptig, 
1921.71 ) 


Etymology; Latin ;Tarus, golden or 
teddtah-yellow. 

Snarmstage (pseudoplasmodium) :Not 
described. 

Fruiting bodies: About 0 5 mm in 
diameter, yellow, spbcrical or oval, with 
humped or padded surface. The mass of 
cells quite homogeneous, upon pressure 
under cover glass single sections tend to 
adhere No membrane, though the rods 
arc so tightly linked that when cautiously 
placed under a cover glass, the form of the 
fruiting body is retained. Rods 2 to 4 
microns. 

Source and habitat. Koflcr (192-1) on 
hare dung found in Danube meadows. 
Reported as frequent in Polish soils by 
Krzemieniewski (1926, 1927). 

Illustrations: Krzemioniewski, Acta 
Soc Bot Poloniae, 1920, I’l. II, Fig 
21 (1927), n IV, Fig. 4, 5 and 0. 

4 AfChsngliun serpens (Thattcr) 
Jabn. {Chondromyctt rrrpcn# Tha'ttcr, 
Bot. Gaz , 17, 1S92, m-, Jahn, BeitrAgo 
tur botanischen I’rolistologic I. Die 
Polyangidcn, Gcb Romlraegcr, Leipzig, 
1921. Ti ) 

Ktymology l.atin eerpene, creeping 

Swarm ulage (p<cu(lopIa.<>modium): 
RmU cylindrical, 0(> by 5 to 7 mienms. 
Cultures on ngar develop con\-olutcd 
form. 

Fruiting body. -Moiil 1 mm in di- 
ameter, recumbent, consisting of numer- 
ous !oo«cly intertwined cysts, confluent 
in an nnaslomosiriR coil, flcsh-colorcd, 
wben dry dark real, EO microns in di- 
ameter, t)Cnt, occa-Kinally somewint 
broadencil or ninstrictcal, branched. 

Source and h.abital -Thaatcr, Bot.Gaz , 
17, l^'O, 3^9 On decaying lichens. 
Cambridge, M.a*s 

lUustrai>''ms Thaatcr (lex cil ), I’l. 

21. F« 01. 

5 Arehinctum thiitrri Jahn. (Bcl- 
irag^ t'lr liotani-rhi-n rmtisto'^Yic I 
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Die Pol3’angiden, Gcb. Bomtracger, 
Leipzig, 1924,71.) 

Et^'mologj': Xamed for Dr. Roland 
Thaxter. 

Swarm stage (pseudoplasmodium): 
Vegetative stages not observed. Either 
no gcrmin.'ition or prompt cessation ot 
growth on dung extract, ifaj’ be trans- 
ferred on dung 

Fruiting body : Usually 0 25 to 0 6 
mm, occasionally 0.75 mm in diameter. 
Irregularly rounded, superficially sulfur 
yellow. Upon pressure numerous red- 
dish convoluted tubules are observed 
embedded in a y’elJow aJjmc- The 
average diameter of the tubules is about 
60 microns . No membrane surrounds the 
tubes. They contain the shortened rods. 


The fruiting body is bleached by alcohol 
or heat, becoming yellowish. En\dop. 
»ng slime is variable. In well developed 
specimens^ the slime forms a stalk, giving 
the whole the appearance of a morel. 
Insmall specimens the rods are cmbeiided 
in the slime. The fruiting bodies stand 
loosely separated on surface of dung, 
never in largo groups. Shortened ro<b 
(spores) 0 5 mieron by 3 microns, aerj- 
slender. 

Source and habitat: According to Jahn 
rare, on rabbit dung. Races with well 
developed stalks even less common. 

Illustrations: Jalm (foe. cff.), PI. 1, 
Fig. 1 and 2. Krzemieniewski, Acta Soc. 
Dot. Polonlae, 4, i020, TL U, Fig. 27. 


Genua 1 1. Stelanglutn /aAn. 

(Kryptogamenflora der Mark Brandenburg, V, Pilre J, LW. S, J£)JJ,205.) 
Etymology: Greek aide, pillar or column and anjfon, vessel. 

Diagnosis* Fruiting bodies arc columnar or fmgerdike, sometimes forked, without 
definite stalk, standing upright on the substrate. 

The type species is Slelangium musconim (Tliaxter) Jahn. 


1. Stelanglum muscorutn (Thaxter) 
Jahn. (Chondromyccs Tnwscorum Tfiax- 
ter, Bot. Gaz., 37, lOOl, 411; Jalm, 
Kryptogamenflora der Mark Branden- 
burg, V, Pilze I, Lief. 2. 1011, 205 ) 

Etymology: Latin muscus, moss. 

Swarm stage (pscudoplasmodium):Kot 
described. 

Fruiting body Bright yellow-orange. 


00 to 300 mkrotia )onp, JO to 50 nflerons 
wide, without dlfTcrentiatcd stalk, slmri® 
or rarely furcate, upright, elongate, 
compact or slender, narrowed at rip 
Rods (spores) 1 to 1.3 by •! to C microns. 

Pourco and habitat: According to 
Thaxter (foe. ciL) on Jivenvorts on living 
bcoch trunks in Indiana. 

Illustnalion-x; Th-axlcr {loe. fit.) D. 
27, Figs. 30-18. 
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FAMILY III. SORANGUCn.\E JAIIN. 

(BcitragQ zurbotan Protistologic l.DiePolyangiden. Gcb. Borntracger, Leipzig, 
1D24, 73.) 

Diagnosis • The shortened rods of the fruiting body He in angular, usually relatively 
small cysts of definite polj'gonal shape. Often many of these ej’sts are surrounded 
by a common membrane. The primary cyst may be differentiated from the angular 
or secondary cysts. No stalked forms ate known. 

Genus/. Sorangltim John. 

(Jahn, Bcitr."igQ z. botan. Protialologic. I. DiePolyangiden. Geb.Bomtraeger, 
Leipzig, 1921, 73; Cijslotcemia Endcrlcin, Bemerkungeo z. Sj'stcmatik d. Chondro- 
myciden, Berlin, 1921, 73.) 
litjTnology • Greek soros, heap and angion, vessel 

Diagnosis. ^Va for the family The cysts arc united into rounded fruiting bodies. 
Eight species have been allocated to this genus. 

The type species is iSoranjium scAroetm Jahn. 

Key (o the tpeeiet of Genus Sorangtnm. 

I. Fruiting bodies not black when ripe. 

A Primary cysts absent; fruiting body shows only angular, spherical or oval 
small ej’sts 

1 Cysts angular 

a Fruiting liody very small (50to80 microns), often irregularly cerebri- 
form; the angular cysts often completely separated from each other, 
and about 13 microns in diameter. 

1 ^oran^iumscArorfrri 

aa Fruiting body composcil of many small cysts. 

b Cysts orangc-red m color; over 50 microns m diameter. 

2. ^oritn^ium lorrdiatuin 

bb Busty broe n color; cysts less than 3 5 microi.s in diameter. 

3 .Soran^Mini rrlfufosum. 

2 Cjsts spherical or oval, 

4. Soron^iurrt spumoivm. 

B Both primary and *c«ind.ary cysts present. 

1 Primary cysts small and numerous, about 20 microns, with definite mem- 

brane an<l few angul.ar secondary cysts. 

5 •^oran^tum srptatum. 

2 Priinari cysts large, with delicate, often indefinite, membrane. 

6 Aoran^tum eompotilum. 

II Fruiting lioilies black or brownidi black when ripe, 
k Primary ej’sts generally not formed. 

7. Soronyiiim nfyrum. 

B. Primarj eysts generally formed, 

5. Seronyiun ntgrrrcrru. 


1 Sorsnglum tehroeterl Jahn (Jahn, I. Die DilyangiJen. Geb. Bomtrseger 

lteitr:'.ge fur l-Uani«rhen Pn7twto!'*gtc. liciptig, 1921, 73; regard's] at a synonym 
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of Sorangium compositutn by Krzcmios> 
iew-aki, Acta Soc. Bot. PoJomae. g 
1927, 96.) 

Etymology ; Named for Julius Schroeter 
(1837-1894). 

S^'armstage (pseudop]asmodium):Not 
described. 

Fruiting bodies; Very small, circular, 
swllen, often kidney-shaped tvithbrain- 
llkc convolutions, usually 60 microns 
(occasionally 120 microns) in diameter, 
bright orange-red. Surroundt^ by a 
delicate shme membrane about 0.7 micron 
thick, apparent only with high magnifica- 
tions. Divided secondarily into angular 
cysts, by sutures extending inward which 
divide the mass regularly into well 
delimited portions, many angled, usually 
about 12 microns in diameter, and in other 
plaecs into areas less well delimited and 
about 14 microns in diameter. Re- 
sembles gelatin which has dried in a 
sheet and cracked into regular areas. 
Rods in cyata 6 microna long. Cysts 
sometimes occur together in large num- 
bers, covering an area to 0.5 mm. 

Source and h.abitat Found by Jaho 
(foe c(t.) five tim^ on rabbit dung in 
environs of Berlin. 

Illustrations* Jahn (1924, toe. ctl). 


with thick and sharply defined edges. 
Rods 0 8 by 3 to 5 microns. The Krze- 
raieniewskis (1927, loc. cil., 96) have 
described a variety, Sorangium sore- 
dialum var. macrocystum, consisting of 
cysts 6 to 14 by 7 to 16 microna, about 
twice as large as in the type. 

Source and habitat; Reported once by 
Thaxtor (lot. eit ) on rabbit dung from 
South Carolina, Krremieniewski (1927, 
loc. eil.) comnaon in Polish soils. 

Illustratjona: Tha-xter (loe. cii.) PI. 
27, Figs. 2S-24. Quebl, Cent. {. Bakt,, 
1906,9, PJ.l, Fig. 2. Jahn, 
Kryptogamen-flora d. Mark Branden- 
burg, V,Pilze I, Lief. 2, 1911, 202, Fig.I. 
Krzemienienaki, Acta Soc. Bot. Pol., 4, 
1926, PI, IV, Fip. 39-41. (1927, Isc. 
cit.) PI. V, Fig. 17, var. maeroegslm 
Fig. 18. 

3. Sorangium cellulosum ImSenecki 
and Solntzcva. (Microbiology, Moscow, 

6, 1937, 7.) 

Etymology; Modern Latin feH«Io»u«r 
cellulose. 

Fruiting body; Mature fruiting body 
rusty brown, 400 to 500 microns in 
diameter, sessile on layer of partially 
dried slime. No outer wall or JitnUlng 


PI. 2, Fig 22. 

2. Sorangium soredlatum (Tbaxter) 
Jahn iPolyangiiiinsoTcdiaiumThtixter, 
Bot. Gaz , S7, 19CK, 414, Jahn, Beitrage 
zur botanischen Protrslologie I. Die 
Polyangiden, Geb Borntraeger, Leipzig, 
1924, 73.) 

Etymology Prom Greek, soros, heap, 
probably through the botanical term 
soredium, one type of reproductive body 
in the lichen, and sorediate, with surface 
patches like soredia. 

S\\Tirm stage (pseudoplasmodiutn); 
Rods 0 8 by 3 to 5 microns Attempts to 
cultivate have failed. 

Fruiting body. Orange-red, irr^Iarly 
lobed, consisting of a compact mass of 
small angular cysts Average site of 
cysts C to 7 microns, smallest 3 microns. 


membrane. Ckimposed of numerous 
cysts, irregular in shape l.G to 32 
mjcrons in diameter, cat i contaming 
less than ten shortened rods. No dis- 
cernable cyst wall or membrane. 

Spores; 0.3 by 1.5 to 2.0 microns (no 
other data). 

Vegetative cells: Flexible, rod-shaped 
celts with rounded ends, occurring singly , 
no flagella but motile by means of s 
crawling motion, 0.4 to 0 C by 22 to 4 5 
microns 

Vegetative colony : No data. 

Physiology: Good growth on sfarcb, 
cellulose. Decompose up to 24 per cent 
cellulose in ten days, but does not form 
fruiting 
ar&binos 
tion fom 


bodies. Very poor groatn o« 
• with formation of many inrolu* 

3 including very much elongated 
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cells. Fail to grow on nutrient agar, 
washed agar, potato, carrot, milk. 

Source: Isolated from soil. 

Habitat; Soli. Decomposes organic 
matter. 

4. Soranglum spumosum Krzemic* 
nienski and Krzemienewska. (Acta Soc 
Bot. Poloniae, 5, 1927 , 97.) 

EtjTnologj’ : Latin tpumoaua, frothy or 
foamy. 

Swarm stage (pscudoplasmodium)' 
Rods 07to09by2()to52 microns 

Fruiting bodies; Consist of numerous 
cysts, spherical or oval, not surrounded 
by a common membrane, but united into 
bodies embedded in slime Often in 
double or single rows. Cyst nails color* 
less, or slightly brow niah, transparent, so 
that the characteriatic arrangement of 
the rods may be seen within Cysts 8 to 
20 by 7 to 20 microns. 

Source and habitat: Krzemiemewski 
(1927, loe. ett ) from Polish soil, isolated 
on rabbit dung. 

Illustrations: Krzemieniewakt 0927, 
he. cU.) PI. V, Fig. 19. 

5. Sorangluotseptatum (Tha'ttcr)Jahn. 
(Poliiansrium teplalum Th-a^tcr, Bot 
Gaz., 37, 1901, 412; Jahn, DcitrSgc zur 
botanischen Protistologic. I Die I’oly- 
angiden, Geb. Dorntraeger, Ixiipzig, 
1924,75) 

Etymology: Latin aaeplaivi, fenced, 
t.c., divided by walls 

Swarm stage (pscudoplasmodium) 
Rods OS to 1 by 3 to 5 microns 

Fruiting bodies. Yellowish^irangc 
BTicn dried, dark orangc-rcil, 50 microns 
to more than 100 microns in di.amctcr. 
cj^sts rounded or ovoid, angular or 
c>lindrical, inner portion of the envelope 
dividc<l into a variable number of 
recondary cysts. Cysts IS to 22 by 12 
to 22 microns in iliamcter. Fceondsiy 
cj-sts 10 to 12 microns. Tlic Krrcmie- 
nicwskis (1927, loc. rtt., 90) rcc(>cnirc a 
variety, Sorangium atplelum >ar. 


eysluffi, which has secondary cysts witli 
dimensions 4 to 10 by 3 to S microns. 

Source and habitat; Collected twice 
(Thaxter, Bot. Gaz., 37, 1901, 412) on 
horse dung in Cambridge, Moss. Re* 
ported by Krzemieniewski (Acta Soc. 
Bot. Poloniae, 5, 1927) as common in 
Polish soil. 

Illustrations .Thaxter (loc. cit ) PI. 27, 
Figs 25-2S John, Kryptogamcn-flora d. 
Mark Brandenburg, V, Pilrc I. Lief 2, 
1911, 202, Fig. 2 Krzemieniewski, Acta 
Soc Bot. Pol., .i, 1920. PL 27, Figs. 27-38; 
lin'd , 1927, PI. V, Fig 15, var. micro* 
eystum. Fig 10 

6 Soranglum composltum (Thaxter) 
Jahn IPolyangium compotttum Thax- 
tcr, Bot. Gaz , 37, 1904, 413; Jahn, 
Bcitrilge zur botanisebe Protistologic I. 
Die I'olyangidcn, Geb. Borntroegcr, 
Ecipt'C. IWl , 74 , Polyangium tortdiatum 
Queht, Cent f Bakl , 11 Abt., 10, 190C, 
17, not Polyangium toradiatum Tbaatcr, 
tbti ) 

Etymology; Latin compoiilwj, com- 
pound 

Swarmstage (pscudoplasmodium) :N'ot 
described 

Fruiting bodies - Dull ycllowisb-orango 
changing to dark red on drying. Round- 
ed, em.an.O 5 to 1 mm, usually as a whole 
or even in Larger rluinpt surrounded by a 
delicate and evanescent membrane In 
targe fruiting Indies the e}stn arv Ixiund 
together in balls 70 to 90 microns in 
diameter by a dclioatc membrane Tiie 
lialUreadilj fnllaparl Sccondarj’ cysts 
are angular, 7 by It mirrons, surrounded 
by a delieate orange-red membrane, 
nivmt 0 4 micron in thickness Length 
of rods m the cysts 5 microns 

5«urre and habitat Tliaxtcr (/cc. cit.) 
rabbitdung.J^uthC.irolma. J-shn 
!<« ctl ) found It f.)ur times on rabbit 
dung near Ilerlm, and tw if*' on hare du-g 
in Ol-crharg Girnmnn in mils of I’oltnd 
aecording to Krzemieniewski (1927, /<>c, 
C.1) 
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llUistrationa : Thaxtcr {lot. crt.) PI. 27, 
Fjkh. 29'30. Jahn (192-}, Joe. eft.) PI. I, 
Pig. 0. Krzemicniewski, Acta Soe. Bot. 
Pol., 4, I92G, PI. Ill, PiB'i- 32-30; i6iU, 
1927, 5, PI. IV, PiRS. 7, 8, 9, 10, 11, 12; 
n.V, Fig^.13, HjPl.VI, Fig. 36. 

7. Sorangtum nigrum KTzcmiemeweki. 
(Bull. Int. I’Acad, Pol. Sci. ct Lettres, 
Classc Sci. Math, ct Nat., S<5r. B, JS, 
1937.) 

Etymology: Latin m’ffcr, black. 

Fruiting body: Primary cysts generally 
not formed; when observed, apRoared as 
smokc-colored slime envelope surround- 
ing clumps of a few cysis. Seeonda^ 
cysts usu.ally arranged in ron-a within 
cellulose fibers, the material of the fiber 
forming a common shcatli. Each indi- 
vidual cyst inclosed by a cyst wall, 
clearly difTerentiated from the tubular- 
fihaped cellulose fibers. Cysts measure 
0 to 10 by 9 to 23 microns; average 10 by 
18 microns. Cyst wall moderately thick, 
colorless, transparent, becoming light 
brown with age, and finally black. 

Spores: No data 

Vegetative cells' 1.1 to- 1-3 by 2.5 to 
5.5 microns. ^ , . 

Vegetative colony: ‘loung colonics 
dead black in color On filter paper a 
bright orange margin is noted, the v^cta- 
tive cells of nhich cover the eclluloso 
fibers. On cotton cloth the margin is 
bright dirty-yellow, tinged with pink. 
Under low power magnification, centerof 
the colony appears similar to matted 
fungal hyphac. due to charaetensUe 
compact accumulation of cysts and cel- 
lulose fibers. 

Physiology: Cellulose fibers become 
swollen by the action of this organism, 
and become gray-brown with a violet 
tinge Fibers lose the properties of 
cellulose and give no ch-aracteristm 
reactions 

Source . Isolated from eoil. 


Habitat: Soil. Decomposes cellulose 
fibers. 

Illustrations ; Krzemieniewski (fee. 
cif.) Plate IV, Figs. 22-26. 


8. Sorangiom nlgrescens Krzemie- 
niewski. (Dull. Int. PAcad. Pol. Sci. 
ct Lettres, Classe Sci. Math, ct Nat., 
S6r. B, 15, 1937.) 

Etymology : Latin niy rescens, becoming 
darker black. 

Fruiting body; Primary cysts vary in 
Biic up to 200 microns in diameter, 
irregular in shape and inclosed in a 
colorless slime envelope. Formed by an 
accumulation of secondary cysts. See- 

ondarj'cystsatfjrstcolorlcss.iranspartnt, 

later becoming brownish with a linjiting 


membrane; the young cysts appear 
dirty-yellow, the older ones grayish- 
brown to black. Color originates not 
only from the brownish cyst wall but 
from the gray mass of encysted cells. 
Secondary cysts measure 5 to 12 by 6 to 

15 microns, average G by 10 microns. On 
filter paper not only well -formed primary 
ej’sts are formed, but also free secondary 
cysts are noted embedded in the slime 
of the colony. 

Spores: No data. e. 

Vegetative cells : 1 2 to 1 .4 by 2-5 1® “ ’ 
microns. Younger cells somewhat 


shorter. • , , , 

Vegetative colony : Mass of dark fru 
ins bodies dovelops at ceater of “'“W 
ater paper; maTginerayisb-ysUo'''- ' 

loloso fibers covered with «««““ 
colls on outB.do, and contaw »“»!' 


thin. 




Isolated from sandy »d 
nine woods in Ciemianka (?). 

JUbilat: Soil. Decomposes cellulose 

'"naWions: ErsemieniewsM (I«c- 

eft.) Plate III, Kss- 
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F.VillLYIV. POLYANGLVCEAC JAllK 
(BcUrage tur bolan. Protistologie. I. Die Rjlyungiden. Gch. Borntracgcr, Leipzig, 
1024.) 

Diagnosia: In tlic fruiting bodies the more or less shortened rods lie in rounded 
rysts of definite form The well-defined viall is composed of hardened slime, and 
IS yellow, red or brownish. The cysts may be united by a definitely visible slime 
membrane, the remnant of the vegetative slime, or they may be tightly appressed 
and cemented by the scarcely visible remnants ol the slime, or they may develop 
singlyorm numbers on astalk In thcmorohighlydcvcloped forms the stalk branches 
and carries the cysts at the tips of the branches 

Kty to the tjentra of family Polyaogtaceae. 

I. Cysts rounded, not stalked, usually many (one in Polyanytum ttmplex) lying 
loosely in a slime membrane or closely apprcssctl 

Genus I. Poli/angnim, p. 1023. 

11. Cysts not as in I 

A. Cysts pointed at the apex, often complelely concrcsccnt, and united to large 
disks or spheres 

Genus II. Synonjjum, p. 1(02. 

n. Cysts free, single nr many on a stalk. 

1 Cysts forming a disk, flattened dormienlrally, like the cap of a Befrlui, 
on a white stalk 

Genus III. \ftUttanoium, p ICVYl 

2. Cysts not forming a disk 

a Cysts rounded or elongate, single on stalks. 

Genus IV. Podangtum, p. l(X'kl. 

aa Cysts miimled or riongale or pointnJ, numerous on tlic endi of stalks 
which may be brancbe<l 

Genus V. CAondromyeei, p ICOfi. 
Cotus / Polyanglum Lint. 

(Link, Mag d Ge< Naturforrcb.Freundeiullcrhn,3,JWl'>,42, CyjIotnfterSchroc- 
ter, in Cohn, Kryplogamcnfiora v Sk-hl(-«ien, S. 1, 1$W, 170, .If yrotxsrfrr Thaxter, 
Hot Gai , 17, 1S02, 301 1 

rtjmolngj’ Greek poly, many and onyion, ve<«cl8, referring to Uic numeroiw cjrt^ 
Dngni>«is Cjsts roundeil or emlcil, surrounded by a wrll-dcipIope>l membrane, 
cither free or cail>c»Me«l lua second slimy lajcr 
The tyiie species is Polynngivm nlrnintini Link 

Kty to Iht speeirs of gmiit Polyanglum. 

I. Not para-sitic on water plants (algae) 

SiriLs not white or gr.a> I'b in color 
I Cysts roiindeil i<» spbenr.-i! 

a Jlij'e cysts jellow, rrddwh-ycllow. orange or Jigbl ro<J; not Lnmn 
b. Cysts seicral or immcmus and small, 
e Not rl'»«clj apprc««e»l 

d Flime envelope tr.'inspvent a bile or col.ulc'S. 

e Usually 10 to 15 easts. Itfxls in rj»t«, 3 rnwro-is long. 
C)*st« 75 to 2nn iRiemr4s 
1 fVfyonjmei 
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2. Polgangium minus. 
ad. Sbmc envebpe bright yellow. 

. 3. Polyangium luUum. 

CG. Closely appressed* often polygonal due to pressure, 
d. Bright yellow. 

. ,4. Polyangivm morula. 

dd. Orange. 

5. Pdjfangtitm ccUulosum. 

bb, Cyata single, large. 

c. I»arge, 250 to 400 inieronsj reddish-yellow, 

C. Polyon^ttiW simplex. 

cc. Smaller, 30 to 60 by ^ to 130 microns; orange to light red. 

7. Potyanfftufn ocAraceuw. 
aa. Itipe cysts reddish-brown to dark brown. 

b. Cysta lying free, covered by a more or less definite slime envelope, 
c. About 60 microos la diameter; slitne envelope delicate and 
colorless. 

S. Polyangium /useum. 

cc. About 3S mleroos in diameter; slime envelope yellow. 

9. Pofycnpium oureuw 

bb. Cysts rounded, io stellate arrangements on a slimy substrate. 

10. Polyangium stellalum. 

2. Cysta elongate, coiled, 
a. Cysts brownish-red. 

n. PdliwnpiMffi/errupinfium. 

aa. Cysts bright orange-yellow. 

12, Polyangium indivisum. 

B. Sorus white or gray in color. 

1. Hyaline slime envelope white, foamy in appearance; cysta averoge 23 by 

34 microns. 13. Polyangium spumosum, 

2. Sorus fiat, crust-like, smoke-gray }q color due to slime en-'elope; cyst* 

average 3S by 44 microns. 

14. Polyangium f unmum. 

II. Aquatic, parasitic on Cladophora. 

15 /^ofyanpiuijj parasilicum 


1. Polyangium vltclllnum Link. 
(Link, Mag. d Ges. Naturforschender 
Freunde zu Berlin, S, 1809, 42; Myxo- 
bacler aureus Thatter, Bot Gaz , 17, 
1892, 403 ) 

Etymology . Modem Latin mleltus, 
like an egg yolk 

Swarm stage (pseudoplasmodium)* 
When rising to form cysts, milky white 
Bods large, cylindrical , rounded at either 
end, 0.7 to 0 9 by 4 to 7 microns. 

Fruiting body: Cysts golden yellow, 
usually relatively spherical, 75 to 150 


microns, occasionally 200 microns io 
diameter, almost always surrounded 
by a white sHmy envelope, about 10 t® 
15 cysts in a mass. Rods in the cysts 
about 3 microns in length 
Source and habitat :Thax(er {loc. cil.) 

on very wet wood and b-ark In swamps- 
Maine, Belmont. Jalm (1924, he. et(.) 
states it is not common; on old wood, 

l^ng in moist ditchcs.alsoonold poplar 

bark which n-M kept moist ip a diA, 

found twice on rabbit dung. 

Dlustrationa : Tfaaxtcr (he. eiQ H- 
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25, rigs. M-30. Zukal, Bcr. d. tlcufsch 
Bot Gcs., 15, 1S97. 5J2, PI. 27, Figs. 
C-10. Jahn, Krj'plog'imcnflora d Mark 
Brandenburg, V, Pilze I, Lief 2, 1911, 
199, Fig. 3. Jahn, Beitrage zur botan- 
ischen Protistologic. I Die Polyangiden 
Geb. Borntraeger, Leipzig, 1921, 77, and 
PI. II, Fig 13 

2. Polyanglum minus Krzcmienicaski. 
(Acta Soc. lk>t. Poloniac, 4, 1926, 33 ) 

Etymology Latin minor, less or email. 

Sa'arm stage (pscudoplasmodium)* 
Vegetative rods 0 4 to OG by 3 to 7 
microns. 

Pruning bodies: Cyst masses com* 
monly cover the substrate to an area of 
0 5 sq mm. Cysts are spherical or 
oval, small, 20 to SO by'20 to 50 microns, 
light ro«c in color, becoming brownish, 
embedded in a transparent colorless 
slimo Cyst membrane light colored, 
relatively thick, 0 5 to 1 0 micron, trans* 
parent, revealing the contents. Hods In 
cyst 05 tol Oby 15 to2 0 microns. 

Source and habitat - On rabbit dung 
stcnliicd and placed on soil (Pohand) 
Uathcr rare Belalivcty slow in appear- 
ance, only after many tliys. 

Illustrations' Krzcmienicwski (foe 
Cil ) PI IV, Fig 47-IS; PI V. Fig. 49 

3. Polyanglumluteum Krzcmicnicwski 
(Acta Si'C B>it. Poloniac, S, 1927,9^ ) 

l.tymolog)' Eatm (utcus, saffron- or 
golden-} cllnw 

Swarmst.'ice (p'ciKlopIvimoinum) Not 
dc^crilxsl 

Pruiling bodies G<»ldcii yellow, con- 
sisimg of a few cysts eurrmindcti by » 
common bright s'Cllow wry thick slime 
wall. The r)at« have cnUrrlc-i thin 
walN P<«N 07 to 05 by 3-S to 5S 
nmrons 

ttiurrc and h.abil.at. I-o'atcd from t»il 
on rabbit dm g by KricmicnicwAi 
irOT) 


Illustration : Krzemieniewski (loe. eit.) 
PL V, Fig. 22, 23. 

4. PolyanglumaionilaJahn. (Krypto- 
gamenflora dcr Mark Brandenburg., V, 
Pilze I, 1911, 202.) 

Etymology : Modem Latin from Greek 
mora, mulberry. A diminutive referring 
to shapeof cysts. 

Swarm stage (pscudoplasmodium) :Nol 
described. 

Fruiting bodies: Cysts bright yclfow, 
ctosely packed into a mulberry-shaped 
eorus; cysts with thick membrane (3 
microns), often made polygonal by 
pressure, 20 to 35 microns, bound together 
by slime. The whole sorus is 100 to 200 
microns broad Rods in cysts about 3 
microns in length. Jahn states he has 
not studied fresh cysts In the older 
cysts the rods arc dilTicult to observe. 

Source and habitat: Observed once 
oul) by Jalin (foe c>( ) on rabbit dung. 

Illustration: Jahn (I92f, toe eit.) 
1*1. 2, Pig 21 

5. PelyangluiD cellulosum Imicneeki 
and Solnlrcva • (On aerobic cellulose- 
decomposing bacteria .\kadcmiiaNauk, 
I.eningrad, Isvcstiia, I03G, 1115; English 
summary, UC!1 ) 

Clymologj-: Modem lAtin cellulosum, 
ccllufose 

Fniiting body. Rods at center of llio 
colony non-mntile, forming large orango 
aggregates Shorter than iho-c at mar- 
gin' 0.7 to 0 9 by 3 4 to 5 G microns. 
Later a concentratiou of cells occurs. 
Rods come clo«cr together, form rnundc«l 
or o\aI aggregates from which cysts 
become rhhmitctl Cjsls orange in 
color, H to 21 microns, average 20 to 25 
microiM In addition to bacterial cells 
droplets of fit, I A ti» 35 nifrnns, arc 
•ometimes seen within the cyst. tVl.cn 
trcatc«l with lh?0,, cysts are ca.*ily 
broken up under the cover gta«.i. Pruil- 
ing liTKhcs arc compo-M of clumps of 
cysts. Fruiting l«<bei oval or pcar- 


• Train’ lie- 1 from the original liy E V.ProstoT, lowaBlate College Library, .tmes, 
Iowa 
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shaped, 40 to 55 by 110 to ICO imcjons, 
reddish‘bron-n. Covered T^dth a slime 
membrane (flakes of dried Blime). Each 
composed of 12 to 40 cysts which become 
polygonal from pressure. No cystophore, 
except those formed from slimy threads 
which have a stratified structure . Cysts 
sometimes arranged in chains. 

Spores : 0.7 to 0 8 by 2.2 to 3.5 microns. 
Vegetative cells: Thick, bent rods, 
with TDunded ends, 0.8 to 1.2 by 3.5 to 
8.5 microns. Motile, no flagella. Young 
rods liave 1 chromatin granule, older 
have 2, Found in cellulose fibers at the 
margin of the colony. Fibers solidly 
stuffed near the margin. At the periph- 
ery individual cells may be seen. 

Vegetative colony t Cysts germinate on 
filter paper producing vegetative colonics. 
Colonies large, orange, moist, increasing 
in size. The older colonics have orange 
margins while the center is dark brown, 
corresponding to the color of the fruiting 
bodies Often show several concentric 
rings. 

Physiology •. Hods cover cellulose fibers, 
partially or completely destroying them. 
Paper becomes transparent. 

Optimum temperature 18® to 22®C At 
30® growth very slow. 

Grows only on wet cellulose; not in 
ordinary media No growth in a hanging 
drop of broth. 

Aerobic. 

Source and habitat : Soil. 

Illustrations Im^cnecki and Solntzeva 
{loc. cil ) Table II, 2, figures 1 to 5. 

5a Polyanginm ccllufosun var ferru' 
gtneum Mishustin. (Microbiology, Mos- 
cow, 7, W3S. 427 ) 

Etymology. Latm ferrugineus, of the 
color of iron-rust 

Fnuting body *. Composed of numerous 
cysts having definite wall Mass of rods 
•has a yellowish tinge, and the cysts are 
colored reddish-yellow. Color probably 
confined to the cyst walls Cj-sts round 
or egg-shaped, or may be angular due to 
pressure. Each cyst contains numerous 
shortened rods Cysts usually 13 to 40 


microns in diameter. Numerous cysts 
grouped into fruiting bodies having bright 
red or drabblsh red color when ripe. 
Form of fruiting body variable; most 
commonly rounded, ellipsoidal or biscuit- 
shaped, sometimes sausage-shapod. 
Cysts confined by an orange-colored slime 
membrane or envelope. No cystophore 
present. Fruiting bodies not easily 
broken up. Vary in size from 80 to 240 
microns. 

Spores : No data. 

Vegetative cells: Long, fie.ribJe, non- 
flagellate cclks, motile by crawling, 0 S to 
1.2 by 3.0 to 5.0 microns. Become 
shortened and highly refractile during 
fruiting body formation. 

Vegetative colony; On silica gel with 
cellulose at first *pale pink. After sit 
days fruiting bodies of red color appear, 
together with free cysts and many non- 
encysted shortened rods. Fruiting 
bodies numerous at center of colony, 
and later form in concentric rings around 
center. Margin of colony composed of 
vogclalive cells; periphery pink. Ma- 
ture colonies 2 to 5 cm in diameter, bright 
red, becoming drabbish red; pigmenta- 
tion appears to be confined to limited 
areas Surface dull, moist. Margin not 
definite. 

Physiology: Cellulose at center of 
colony completely destroyc'^ ; not entireiy 
broken down under remaiaderof colony. 

The author considers this a cohr 
variant of Polytmflium cellufoittm Ira- 
SeneeW and Solntieva. 

Source: Isolated from the black eoifs of 
Eastern European Russia. 

Habitat * Digests organic matter in soil. 

5b Pdyatigium cctfuiosum var. fmeum 
Mishustin. (Microbiology, Moscow, T, 
1038, 427.) 

Etymology: Latin fuscus, dsrK, 
swarthy, dusky, tawny. 

Fruiting body • Composedof indtviduaj 
cysts, each with separate cyst uaJl, amt 
held t<«etber by a common sfi’mc mem- 
brane or envelope. Shortened rod' 
shaped spores inclosed within the cyst 



FAMILY POLYANGIACEAE 


1029 


walls. Cjsts forming outside the large 
masses usually rounded; those within 
often polygonal or angular. Cysts 5 to 
24 microns long, oval or egg-shaped 
Encysted cells give eysts granular ap- 
pearance. Ripe cysts brown to light 
brown in color; immature, yellow to 
pink. Fruiting bodies pinkish-yellow 
when young, becoming brown when 
ripened. Considcrablcvariation inform: 
round, oval or sausage-shaped, and from 
60 to 80 microns up to several hundred 
microns. Outer slime envelope often 
indistinct; no dried slime noticeable 
between the cysts. 

Spores: No data 

Vegetative cells : Identical w ith those 
of Polj/ongtujn celluloaum var /erru- 
gincum. 

Vegetative colony : A faint yellow cast 
on cellulose-silica gel after 2 to 3 days 
Becomes yellow^jrange to ycllow-pmk 
after 0 to 8 days, w lule center is brownish- 
gray. Margin pinkish to jcllow-pink 
Surface dull, moist. As fruiting bodies 
ripen, colony becomes darker, fmatly dark 
brown. Reaches diameter of 2 to 5 cm. 
Fruiting bodies often arranged in form of 
pigmented, closely set, concentric rings 
^targin of colony not clearly defined. 
Usually regularly rounded or oval. 
Cellulose completely dcitroycd only at 
ccntcrof colony. 

Source. Common in black eoils of 
Sumy Experiment Station. Found only 
once in podzol soils 

Habitat : Digests organic matter in soil 

6c. I’oli/Qnjium crMufojuri var fulrvm 
Mislni'tin. (Microbiologj', Moscow, 7, 
1038,427.) 

Etymologj-' Ratin fulm, reddish- 
1 cllow, gold-colored. 

Fruiting lody : Hose or pink in color, 
composed of numerous cyst* Young 
cysts yellow to >cllow-omrRC, I’ceoming 
pink, rose or red, or pinkish jcllow. 
Cysts same shape Mothers of the species; 
C to 21 microns in diameter, aicrsge 10 
to 12 micmns; contain many sliort twls. 
Fruiting Imdies vary In ahspe, often 


elongated, flagella (?)-shaped (columnar?), 
up to 20 to 25 by 350 to 450 microns. 
Also globular, maee-sliaped, etc. 
Usually 25 to 40 by 50 to SO microns. 
Cysts inclosed by outer common envelope 
or shme membrane Easily broken up 
mechanically. 

Spores . No data. 

Vegetative cells : 05 to 1 i by 3 5 to G 0 
microtis. 

Vegetative colony: On ecllulosc-silica 
gel form a hardly visible white (colorless 
?) colony at 2 days. After 6 days be- 
comes pink m color. Fruiting bodies 
first form near center. After 9 to 10 
dal's central area reddish-pink while 
periphery h.as yellowish east. Mature 
colony 2 5 to 7 5 cm in diameter, pink- 
orange color, fairly regularly round or 
oval in shape. Pigmented concentric 
mgs of fruiting bodies 

Physiology Cellulose entirely de- 
stroyed el ccntcrof colony and oHcn at 
other points 

SouKC Podzol soil* of Timiriazev 
Agricultural Academy. Seldom in black 
soils of Sumy Experiment Station 

Habitat- Digests organic matter in 
soils. 

5d rofyonjium ccf/idoaum var fidcum 
Mixhuslm (Microlnolngy Moscow, 7, 
IMS, 427.) 

Etymology: I-alin fuJrws, eaffron-yel- 
low ,oraTigc-j eltow 

Fruiting liodj Poorly organiicil ng- 
glomcrationx of folorlc«x to yellow cyst* 
inclosing eporulatctl cells. Cysts regu- 
l.arly cgR-ehapeil to ov.al, 8 to 20 mlcron-s 
in diameter, pre«lomiri.antly C to 10 
microns Matured cysts Ioo«efy con- 
nected into rounded or elongate mvfcs 
40 to SO by 100 to 150 microns, llipc 
fruiting l»>dies evil) pulled apart. 

Ppores • No data 

Vegetative cell* Similar to others of 
tlics|«ecies. 

Veget.ative eol-my On ec!lu’o<r eo!o- 
nie« regularly roundr,! or oval, surfiee 
liM iwiist Appearance. Yellowhh east 
Sndor 3nl day, l>eeoming deeper yellow. 
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Printing body ; Colorless sori embedded 
in hyaline slime forming a common en- 
velope around the cysts Surface white, 
foamy in appearancej cysts in irregularly 
Toundedaecumulations,100 to ISOmicrons 
in diameter. Cysts usually spherical, 
sometimes elongate; 18 to 33 by 20 to 60 
microns; average 28 by microns- 
Cyst membrane colorless. Cysts con- 
tain bundles of shortened cells, a granu- 
lar colorless mass, and a dear oleaginous 
fluid. 

Spores : Shortened rods. 

Vegetative cells : Straight rods, uni- 
formly thick, with rounded ends; 0 6 to 
0.8 by 3.9 to 6.8 microns. 

Habitat: Soil. 

Illiistratioos • Krzemicniewski (lac. 
e«.) Plates XVI-XVII, Figs. 10-J3. 

14. Polyangium fumosum Krzemten- 
iewski (Acta Soc. Bol. Pol., 7, 1930, 
253.) 

Etymology Latin /utnosus, smoky 

Fruiting body. A flat, cruat-liko layer 
of 2 to 20 (ormore) cysts arranged to form 
a sorus. Sori rounded, up to 90 microns 
in diameter, or irregularly shaped; often 
elongate up fo 400 microns long Smoky- 
gray color due to surrounding slime walls. 
Outer profile of sheath (or cortex) ir- 
regular Cyst wall 2.4 to 3 5 microns 
thick; cysts often nearly spherical, 13 
to 48 microns in diameter, though fre- 
quently elongate. Average 36 by 44 


microns. Colorless, single, inclosed j® 
a transparent membrane. 

Spores: No data. 

Vegetative cells: Long, straight, cy. 
lindricai with rounded ends; 0.7 to 09 
by 2.7 to 6.7 microns. Encysted cells 
similar. 

Habitat: Soil. 

Illustrations ; Krzemieniewski (lot. 
cil.) Plate XVI, Figs. fr-9. 

15. Polyangium paraslticum Geitler. 
(Arch- f. Protistenkunde, SO, 1921, 67.) 

Etymology. Latin parasUicus, para- 
sitic. 

Swarm stage {pseudoplasmodiutn) : In 
water, on surface of the alga Cladophora. 
I^eudoplasmodia small. Rods long, cy- 
lindric, rounded at end and 0.7 by 4 to 7 
microns. At first saprophytic, later 
entering and destroying the Cladophora 
cell. 

Fruiting bodies: Sometimes single, 
usually 2 to 8 microscopically small/ 
united in irregular masses, spherical or 
somewhat elongated. From 15 to 50 
microns, usually 25 to 40 microns, with 
hyaline slime. When mature, red-brown 
In color, with firm wall. 

Souroe and habitat ; Found on CMo* 
phora (Jracla}) in pool at Vienna (Geitler, 
1924). 

Ulustrations ; Geitler (H24, loc. cit.) 
Figs 1-10. 


Genus JL Synaoglom John. 

(Jato, Beitrage lur botan. Protistologic. r.DioIWyangHoa. Gab. 

Leipzig, 19M, 7!>. Apetmcco^na Bnderlain, BaManea-Cyclogon.a Barim, ^ 
Etymology : Greek sun. together md angicn. vessel, leferimg to the cluster, ng 

^dSosIs: Cysts provided with an npieal pomt. nn.lcd more or less complexly 
to rosette-shaped, hcmispberjc.al or spherical fruiting bodies. 

The type species is Synanpium sessile (Thaiter) Jahn. 

Key to the species of genus Synanglum. 

Cysts irregular, pointed, unttedasarnsettoona^^^^^^^^ 

[I. The [used cysts on a staple or branched atatt. .eddish. 

A Cyatgroupspber.eal,w.ththepo.ntsof^^^^y,^^^^^^,^^^^^ 
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B, Cyst group au oblate spheroid, yellow. Points of cysts less numerous. 

3 Synangium Waxfcri. 


1. Synangium sessile (Tha-ster) Jahn 
{Ckondromyces seasilts ThaTtcr, Bot. 
Gaz., 57, 1904 , 411; Jahn, Beitrage *ur 
botanischen Protistologie I. Die Poly- 
angiden, Geb. Bomtraeger, Leipzig, 
1924, 79 ) 

Etymologj’: Latin sessilis, sessile, not 
stalked. 

Swarm stage (pseudoplaamodium):Not 
described. 

Fruiting body : Cysts form on the base 
a clump or rosette without trace of stalk. 
Diameter of rosettes 100 to 250 microns 
Individually the cysts are quite variable 
in form, irregularly spindle-shaped, usu- 
ally short-pointed, wrinkled surface 
toward the tip. At the base they fuse or 
unite to irregular masses. Cysts 18 to 
55 by 25 to 75 microns, average 40 by 50 
microns. 

Source and habitat : Thaxter (foe. ct( ) 
found this on decaying wood in Florida 

Illustration. Thaxter (foe cif.) Pi 27, 
Figs. 14-15 

2. Synangium lanugloosum (Ixoiler) 
Jahn. (Chondromyccs lanuginoauf Koflcr, 
Sitzber. d. liais. Akad. Wiss Wicn. 
Math.-Nal. IGasse, 122 Abt , 1913, 801; 
Jahn, Beitrage zur botanischen Protis- 
tologie. I. Polyangidcn, Gcb. Bom- 
traeger, Ixipzig, 1921,79 ) 

Etymology : Latin ionuyinosui, woolly 

Swarm stage (pscudoplasmodium):Not 
described 

Fruilingbody . Cyst cluster, Consisling 
of uniteil cysts, fphcric.al or oval, 80 to 
200 microns in di.amctcrjWlicn dry, dark 
ilcsh-colorcd, covered with hairs 15 to 50 
microns long, originating from the indi- 
sidual ejsts and giving the cyst cluster 
the appeamnee of a hairy ball SUm of 


the cysts not definite. Rods within the 
cysts 3 to 0 microns The cyst clusters 
arc terminal on more or less forked stalks, 
about 1 mm high 

Source and habitat: Koflcr (foe. cif.) 
found tills on rabbit dung at Vienna. 

Illustrations Koflcr (foe. cil.) Pi 1, 
Figs. 

3 Synangium thaxterl (Fnull) Jahn. 
(Chondromyces thaiiert Faull, Bot. Gaz., 
€2, 191C, 22G;Jahn, Bcitr.ige zur botan- 
ischen Protistologie, I Die Polyangidcn 
Geb Bomtraeger, I>cipzig, 1921, 79 ) 
Regarded as n synonym of Synangium 
lanuginoaum by Krzcmienicwski, Acta 
Soc. Bot. Polontao, 4, 1926, 39. 

Ctymolc^. Named for Dr. Roland 
Thaxter, American botanist 

Swarm stage (pscudopkvinodium) : 
Cultured for 2 years on dung, best m 
mixed cultures Rods 0 5 by 3 to 0 
microns. 

Fruiting body • Fruit cluster flattened, 
spherical, yellow to flesh color or red- 
dish-orange, with a stalk which varj*B in 
length, nbeut 140 microns in diameter. 
Tlic bristles corresponding to the single 
cysts arc 15 to 30 microns long, at the 
base 10 to 12 microns wide Bomclimea 
cyst single, usu.ally 3^o I, occasionally 
SO to 30 Rods 0J> by 3 to C microns 
Stalk maximum length 0 75 mm, usually 
350 micnin.s, single or branchetl. Ilroad 
bascii, narrowing to njict and yellow in 
color In gernunatiim tods moNC from 
basal scar of mcnihrniio, Icaxitig the 
empty sack Iwhind 

Fourre and habitat On deer dung in 
Ontario, Canada (Pauli) 

IHuMralions Fnull (for ei( ) I’l. 5 
and f> Jahn {foe ci( ) Fig X, p 80. 


(7mu» in. Mellttangium John. 

(Jahn, Bcitr*ge zur Mtan. Protistologie- 1- Die rolyangidrn.Ceb Bomtraegrr, 
Uipiig, 1921,78 ) 

Ftytwlr^y: Greek mrfWa, and engi'wi, >ra-el, l-erau.c of the lioney-comh 
pattern of the membrane. 
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Diagiiosia: Cysts brownisb orange-red, on abort white stalk, like a mushroem 
Has appearance of a whitc-stalk^ Boletus. The rods inside stand at right angles to 
the jnembranc. Upon germination the <»vering membrane is left colorless and with 
an appeamnee of honey -comb. 

The type specie^ ia il/ehllQnptum boletus Jahn. 


1. Mellttanglum boletus Jahn. (Bei* 
trage zur botaniichon Protistologie. I. 
Dio Polyangldcn, Geb. Bomtraegcr, 
Leipzig, 1924, TS,.) 

Etymology. Latin iolefns, & kind of 
mushroom. 

Sivarm stage (pseudoplasmodium) : No 
description 

Fruiting bodies; Cyst stalked, mush- 
room-hko, white when immature, then 
ycllowish-fiesh colored, finally yellowish- 
bronn to nut broivn, when dried more 
reddish-bron n. Larger diameter of cyat 
about ICJO mieroaa, heigbtdO ioSOnticroos, 
length of white stalk about 40 microns, 
length of rods in the cyat 3 to 4 microns 


by 0.5 microns. Sometime? the cyst is 
smaller and spherical (50 to 60 microns 
diameter), sometimes there is fusion of 
neighboring cysts, occasionally the stalk 
is abortive. 

Source and habitat: Jahn f/oc. cit} 
found this not uncommon on rabbit and 
deer dung in the vicinity of Berlin, also 
on deer dung from Denmark. Krzenuen- 
ifittski (1027, loe, cit.) reported it as 
Common in Polish soils. 

IHustratioos: Jahn (foe. cih), PI. 2, 
Fig. 17 and IS. Also Pig B, p. JI, C-F, 
p. D-Q, p, 43, T-U.p. 55. KrremiM* 
iewski, Acta Soc. Bot. Poloniae, 4rl025, 
I, n. V, Fig. 6S-56. 


Genvs IV. Podanglum Jahn. 

(CifStobocigr Schroeter, in Cohn, Krypiogamenflora v. Schlesien, S, 1, 18S6, 1”0; 
John, Bcitruge tur botan Protistologie. I. Die roJyangiden, Geb. Borntraegeff 
Leipzig, 1924, 80, Monocyctio Enderlcin, Baktcrien-Cyclogenic, Berlin, 1924, 213) 
Etymology . Greek pus, porhs, foot and onjton, vessel. 

Diagnosis’ Cysts chestnut-brown or red-brown, single on a more or less definite 
white etalk 

The type species is erectum {Schroeter) Jaha. 

Key to the spea'cs of genus Podanglum. 

I. Stalk scarcely 'definite, cysts short, appressed, if elongate then passing over from 
the w'hitc stem into the club-shaped cyst Ripe cysts chestnut-brown. 

I Podonyium erecliim. 

II. Stalk well differentiated 

A Cysts spherical, often irregular, confluent, the white stalk snort. 

2. Podanffiuvi hchenicolum. 

B. Cysts lOTgtheoeti dlipsoidal, red-brawn, debmlcly dillcreatWcd from ‘K 

white, elcadcr stalks , 

3. Potfangtum graciitpes. 


1. Podangiinn erectum (Schroeter) 
Jahn. (Cpstobacter erecius Schroeter, in 
Cohn, Krytogamenffora v SeWesien, A, 
1, 28S6, 170; Chondromyess ereclvs Thax- 
ter.Bot Gaz 1897,407, Jahn, Beitrage 


tur botanischen Protistologie- f-^ 
FbJyaneiden, Geb. Borntracger. Leipzig. 
1921, SO.) , 

Etymology Latin erechis, erect, up 

right 



FAjnLY rOLYANGIACEAE 


1035 


Swarm stage (pseudoplasmodiura) 
Koflcr states rods are 2 to 5 microns in 
length. 

Fruiting bodies. Cysts usually short, 
almost spherical, compact, roundedaboTC, 
orange-red changing to chestnut-brown, 
single on a white to yellow hypothallua 
constituted from the slime remaining 
behind. A deheite "foot” of whitish 
slime is seldom observed. Fifty to 
hundreds together Usually about 80 
microns high and 40 to 50 microns broad 
above, smaller below, often spherical 
cysts GO microns in diameter Rods in 
cysts 0 G by 4 microns 

Jahn believes the European form to be 
distinct from that described by Thaxlcr 
Thaxter’s form produces cystophorcs 00 
to 300 microns long which wither at 
maturity so that cysts appear sessile 

Source and habitat* Tha\tcr(loc ctl ), 
horse dung in laboratory cultures, Massa- 
chusetts. Koflcr (,Sitibtt.d.Ka«s Ahad 
Was.Wien.Math -Nat Klasse, 122 Abt , 
I013),mousedung. Jalm (1024) common 
on manuroof different hinds, also on bark 
covered with lichens. Krzcmicnicwski 
(Acta Soc. Dot. Pol , S, 1927, 102) re- 
ported this species from Polish soil, 
but tare. 

Illustrations Thastcr (foe cU ) Pi 
31, Figs. 16-19. Quchl, Cent, f Bakt , 
U Abt., JO, 1900, I’l. 1, Figs 4 J.ahn 
(foe. eil ) PI. I, Figs. 7, 8, and 0 Krrc- 
inieniewski, .keta Soc Hot Polonnc, 4, 
1920, l.ri.V, Figs 52-53 

2. Podanglum llchenlcolutn (Tlm^tcr) 
Jahn {Chondrontijccs Uchcnicolu$ TIist- 
ter, Rot. Gar , 17, 1S92, 402; Jahn, 
llcitrSge rur t>otani«chcn Protisfologie. 
1. Uio Polyangiden, Gcb IlomlracK«*r, 
Uiptig, 1921,81.) 

I’tytiiologj-; Creek licArn, tree uws, 
lichen. l.atin -colui, dnclling. 

Swarm 8t.age: lleddi-h, roils rylin* 
drical, tapering slightly, OG by 5 to 7 


mlcTOna. Germinate readily after drj*- 
for 18 months when sown on moist 
lichens 

Fruiting bodies . Cysts single, rounded 
or irregularly lobed, often confluent. 
Cystophorc short, squarish, often lacking 
or misshapen Cysts 2S to 35 micron", 
stem 7 to 8 by 10 microns. 

Source and habitat: Tha’cter (1892), 
parasitic upon living lichens, which it 
destroys, New Haven, Conn Thav- 
ter (1901, toe c\t ), lichens, Indiana, on 
algae, seen on wet board?, in mill race, 
Massachusetts. 

Illustrations Thaxter (1S92, foe. cit ) 
ri. 23. Figs 20 to 23 Quchl, Cent. f. 
BaU , II Abt , 16, 1906, 9, PI 1, Fig C. 

3 Podanglum gracillpes (Tli.axler) 
Jahn iChondromyces groexltre^ Thar- 
ter, Bot Gar , S5, 1897, lOl; .fahn. Bei- 
trage tur botamschen Protistologic. I. 
Die Poljangidcn, Gcb Bomtraefipr,I.cip. 
zig. 1921,82 ) 

Et>*molog>* Latin ffracifiprs, slender 
footed 

Swarm sUage Bods 5 to 7 microns. 

Fruiting bodies C>sts bright orange* 
red, or rc<l, 25 by 35 microns, elongate, 
roundctl, on a white pointctl Rt.a)k, rigid 
and persistent on substratum, rods also 
m stalk Shortened rods in ejsi 3 to 5 
mirrnns Cj*sts pomeflmes pcnr-ghapi’d, 
caducous 

Source and habitat Tlnrtcr (ff»c eil.), 
from ralibit dung, Mv»acbu«cls Koflcr 
(1913, toe cit ), dung, Vienna Jahn 
(for c«l ) rclatiicly Common Twifcon 
rabbit durg ncir Berlin, once on gnat 
dunginNorwa} Krzcmicnicw*ki (l'>27 
loe ett > rcportnl this rpccics from lWi«h 
eoil, but rare 

Illustrations Thaatcr (foe. cif.) Pl 31, 
rigs 20-21 Quchl. Cent f. Bakt., II 
Abt., 16 , I9f«. PI 1, Pig 12. Jahn 
(foe <il ) PI II, Figs 19,20 Knemicn- 
iewsVi (1026, loe cil }, IT V, Fig 51. 
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Grans Y. ChoBdromicts Berkcleu and Curtis. 

(StoBcrWoy, lulroductbn loCryptogaroicBoiany, London, )SS7. 313; 

Berkeley ami Curtis, ibid. 1857, 313 (ligure but no deaeription); Berkeley (deecrip. 
lion), Xotes on North American Fungi, Grcvilica, 3, 1874, S7; ece Berkeley anii 
Curtis, in Snecardo, Syiloge Funsomm, i, ISSO, G73, PohjcepMhml Kalchbrcmer 
ami Cooke, Grcvlllea, S.JSSO, 22; WtfroSotin-a Zukal, Bcr. li. dcutsch. Bot. Gcsellacli., 
14, 1S96, 3S0j Cj/siodeamia Enderlcin, B»ktericn*CycIogcnje, Berlin, 1924, 213.) 

Synonymy : /V gpcclca was figuredi and named in 1857 by Berkeley as ChoTidromyces 
crocalus Berkeley and Curtis, but not degcribed. The generic name was finally 

dcscribcdinl874. Probably thedateoftbe nameshould be thedateofita description, 

nltbough it is possible that an adequate Itdicted inuatratioti should be vntctpTeledoa 
valid publication. 

EtiTwology; Greek cAondros,gra5rt and myc<8, (fungus). 

Diagnosis; Cysts compactly grouped at the end of a colored stalk (cystophore). 
CyatopboTC simple or branched. 

The type species is Ckondromyua erocatua Berkeley and Curtis. 


Kiy to the apcctes of genua Chondromyces. 


I. Cysts not in cliains. 

A. Cysts scssilo when rii«. 

I. Cysts not pointed. * 
a. Cysts rounded- 
b. Vcllotv. 

1 . Chondromi/ces crocalus. 

bb. Bright orange-red. 

2. Chondromtjees aurantiaeus. 

aa. Cysts cylindrical. 

3. Chondromyees cyl»nt/r/c«s. 


B. 


2. Cysts pointed. 

4. Chondromyces apiculatus. 
Cysts borne on stalk or stipe when ripe. 

1. Cysts orange-colored and truncate or rounded at distal end, 
a. Cystophore usually simple. 

5. Chandromyces pcdtcuJatiM. 
aa. CystopboTc usually branched. 

6. Ckondromyces mcdiiis- 
2 Cysts copper-red when ripe; pear-shaped. 

7. Chondromgees minor. 


11. Cysts in chains at end of a compact stalk. 

8. Chondromt/ees eatenulatus. 


I. Chondromyces crocatos Berkeley 
and Curtis. (Berkeley, Introduction 
to Cryptogamic Botany, London, 18S7, 
313; Berkeley, Notes on North American 
Fungi, Grevilica, 5. 1874, (W. lifvzobotgrs 
pariabihs Zukal, Bcr. d. deutsch. bot 
Gea., IS, 1896, 340, according to Krce- 
mieniewski, Acta Soc Bot Biloniae, 4, 
1926, 33.) 


Ethnology; Latin erocatus, saffron 

Swarm stage (pseudoplssmodium)- 
ae orange-red. Bods cyBudrical £>r 
perfng slightly, straight or slightly 
rved, 0.0 to 0.7 by 2 5 to 6 
Jtivated on nutrient agar and steriiired 
rsc dung. Cysts placed in moist 
amber germinate in one or two aaya- 
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The contenta are first conlraclcd within 
the cyst walls, showing the individual 
roils The cyst wall is then absorbed or 
disappears at the base, and the rods 
e-'cape m a regular stream untd only the 
empty cyst is left. 

Truiting bodies: Cysts nearly eonical, 
rounded at tip, average 12 by 2S microns 
(C) to 20 by 15 to 45- microns), straw 
yellow, in spherical heads of variable 
numbers (70 to 90 microns) at tips of 
branches. Cystophorc orange-colored, 
slender, striated, often twisted or ir- 
regularly bent, simple or branched as 
many as 6 times. Alwut GOO microns 
high, rarely 1 mm. 

Source and habitat: Tba\tcr (1892, 
he. ci'l ), melon rind from South Carolina 
and old straw from Ceylon and Cam- 
bridge, Mass Zuhal (loc eil.), Vienna 
Quchl, dung from Java and on deer 
ilung, near llcrlm. Thaxter (1901. toe 
eif.), New Haven, Conn , Talior, Iowa, 
riondn, I.aubach, Java 
Illustrations ; llcrkclcy, Introduction 
to Cryptogamic Botany, I/mdon, 1857, 
313 Thaxter, Hot Gat , /?, 1802. 3S9. 
I’l 22 and 23, Tigs 1-11 Quchl, Cent 
f nakt.,lIAht ,/«.1900.9,ri I, Fig 10 
Jahn, Kryptogamenflofa der Mark Bran- 
denburg, V, Pilzc I, Lief 2, 1911, 109, 
Fig. 0 Jahn, Bcitnigc lur Iwlamscbcn 
I’mtistologic, I. Pic I’olyangidcn, Gob 
Itonitraegcr, liCipiig, 1921, PI 2, Figs 
ll.lS.andlO. 

2. Chondrotnyces aurantlacus (Ilcrke- 
Icj and Curtii) Tb.sxtcr (Sliffmalrlh 
aurantiara Hcrkelc> anil Curtis (no 
di'^rnption), Introdiirtinu lo Crxpio 
ginup IVitany, I/mdon, 1M7. 313, Berke 
ley (de«criptiohl,Nuto9nn North Ameri- 
can Fungi, Gri'Mllca, S, ls74,97,N(ilfcuin 
rAyft'/nsporurti Bcrkrley and Browne, 
I'lTS, Ssrrsnio, SjUnge Fungu- 

rum. 4, 571, /’ofvcrp*'<iIu»»i ournn- 

(iflcvn Kalchbrenner and <’«K»ke, 
.\«»lrnliM» Fungi, Grci illcs, .9, IW). 23, 
.'/yroJ-oirj/t mriaf’ib* Zukal, Ber 
dnit^ch. ll-it. V.rf. , U. JViO, atO. Ckon- 


dromyces aurantiaeus Jahn, Kryptoga- 
menflora der Mark Brandenburg, V, 
Pilrc I, 1911. 200) 

Etjmologj' Modern Latinaiiranfiactu, 
orange-colored 

Swarm stage (pseudoplasmodium) 
Flcsb-colorcd, distinctly reddish Hods 
laigc, tapering somewhat, normally 
straight, rounded at either extremity, 
0 6 to 1 by 7 to 15 microns, average 0 5 
by 7 microns (*) Fasily cultivated on 
nutrient agar, but on this rarely produces 
well formed cystophorcs, though culti- 
vable on its ordinarj' substrate without 
difTieulty 

Fruiting bodies' Cysts oval, elliptical 
or spherical, average 30 by 50 microns, 
at first stalked then sessile, united in 
small numbers at one end of cystophorcs, 
bright orange-red, chestnut-brown when 
kept moist for a considerable period or 
flesh-colored Cystophorc colorless, of- 
ten yellowish at the tip. usually simple, 
rarely forked, 200 to 400 microns high 

The KrzcroiCDiewskis (\ctaSoc Hot 
Polonwc, J, 1927 , 90) lia\c tleserilicd a 
CAondromycfS aiirontioeus var /rule^fem 
in which llic fruiting l*)dy consists of a 
greenish, later yellowish of mils 

which develops into a thick cystoptiore 
with numerous terminal cysts TJio 
cysts BTC ov.al or spherical, sonictmiw 
with cro<is-8t nations, first orange-colored, 
later brown, al<oul 40 to 120 l*y 30 to 90 
microns The cyst rods are 0 9 to 10 
by 2iJ to 3 4 micnms 

S<mrce and habit.it Berkeley (1^7, 
Irtf c«l ». on hrhen Berkeley and 
Brown HATS. f-T c.f >, <m nOten wood 
from IcyUin TInxter toe riJ ) 

in North .\mcnr.s not uncommon on 
old wwd and fungi Zukal (toe nl ), 
Vienna Thaxter. Itot Gaz , S3, 1*^07 
yi', fin antelope <furg from .kfnea. 
Thixtcr.Itit Gar .37. lOOJ, 4a'., Honda. 
Philippines Quelil, Cent, t Bakf , If 
Abt , B*, lf*^>. 9. 'lurg from Java Kric- 
nucnipwski, Acta Sv B-.l. Poloniap, J, 
192*», 1, rare in IWt«fi ^>it* 

IlIustritioTvs Berkeley and Brown 



1038 


itAXXJMj or DETJEBMDIATIVE BACTEmOLOOV 


XKU.O, vui,. tiA./ *1, -i, rig. 16 . I^ch- 

brenner and Cooke (loc. ciL). Thajcter 
(1892, loc. ciO PI. 23 and 2-4, Figs. 12-19 
and 25-28. Zukal (he. cit.) PI. 20. 
Quehl Hoc. cit.) PI. I, Fjg. 10. Jabn, 
Beitrage zur botanischen Protiatologie, 
I. Die Polyangiden, Geb. Borntraegcr, 
Leipzig, 1924, Fig. V, p. S7, Fig. \V, p. 59. 
Krzemieniewski (1926, loc. cit.), PI. V, 
Figs. 57-GO; (1927) var. frutescens P). 
VI, Figs. 27-35 

3. Chondromyces cylindricus Kne* 
mieniewski. (Acta Soc. Bot. Pol., T, 1930, 
260.) 

Etymology: Greek fcj/Imdrifcos, cylin- 
drical. 

This organism was at first thought to 
beavarictyof Chondromyces auranttaevs. 
It 18 separated from it on the basis of 
size, shape and pigmentatioa of the ci'sts. 

Fruiting body: Cyatopbore composed 
of bundles of celJs, develops from a thick, 
greenish-yellow massof rods; unbranched 
or with short branches, colorless to pale 
orange-yellow; up to 200 microns high. 
Numerous cyats develop from cystophore 
and branches; at first borne on slender 
stipe 20 microns long, later becoming 
sessile on cystophore. Young cysts 
orange-yellow, later becoming deeper 
orange, and finally bright orange-brown 
when ripe Shape variable: oval, ir- 
regularly rounded; predominantly cylin- 
drical with rounded ends, 16 to 49 by 30 
to 90 microns; average 29 by 56 microns. 

Spores: Shortened rods 03 to 1.! by 
1 8 to 3 3 microns. 

Vegetative cells : Long rods, tapered 
at ends, 0 5 to 0.6 by 6.7 to 11.0 microns. 
Habitat ■ Soils 

Uluatrations . Krzemieniewski (loc. 
cit ) Piste XVII, Fig 18 

4 Chondtomyces aplculatus Thaxter, 
(Bot. Gaz , S5, 1897, 405.) 

Etymology • Modern Latin from Latin 
apeXf a point' with a small point. 

Swarm stage (pseudoplflsmodium) . 
Rods 1 by 3 to 20 microns Docs not 


grow as well on nutrient agar as Chndro- 
mt/ces erocatus and produces cysts and 
cysfophores rarely. Cul tivat cd oa dung, 
Kofier states rods are 3 to S microns ia 
length. 

Fruiting bodies : Cj-sts of variable form, 
Cylindcical to broadly turnip-8h.sped, 
usually with basal and apical appendages, 
the latter longer and pointed, bright 
orange, 2S by 35 microns. Cysts united 
in a single spherical terminal head, about 
200 microns in diameter. Cystophore 
rigid, stiff, seldom branched, to 1 mm 
high, colorless, longitudinally striate. 
Cysts germinate at both base and apex. 

Source and habitat: Thaxfer (JS97, 
loc. eit.), on antelope dung from Africa. 
Thaxlcr (1904, loc. cit.), deer dimg, 
Philippines, Florida. Baur (1906, lac 
cit.), on rabbit dung near Berlin. Kofier 
(1913, loc eit ), on rabbit dung near 
Vienna 

Illustrations: Thaxter (1897, loc, eit ) 
Pi. 30. Figs 1 to 15. Quehl (1990, 
foe. eit.), PK 1, Figs 13 to 14. Jaba 
(1911, foe. eit.)p. 199. Fig, 5. 

5. Chondromycespedlculatus Thaxter. 
(Bot. Gaz., S7, 1961,410.) 

Etymology: From Latin ptdiculua, 
a emalJ foot; email footed (stalked). 

Swarm stage (pseudopiasmodlum) : 
Rods 06 to 07 by 2to4 Microns. 

Fruiting bodies : Cysts loundcd to bell- 
ahaped, truncate at distal end, orange- 
yellow', when dry orarigc-red, 35 to W 
microns. Sessile on stalks 40 to GO 
microns in length, which ere arranged as 
an umbel on the tip of the cystophore. 
Cystophore 300 to 700 microns in 
length, solitary, simple, usually rather 
slender and somewhat wrinkled. 

Source and habitat:Thaxtcr (loc. etl ), 
on goose dung in South Carolina. 

Illustrations: Thaxter f/fw cit.) Pi- 

26, Figs. 7 to 13. 
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Etymology Latin mtdtus, medial, 
moderate. 

Fruiting body: Glistening, orange- 
colored cysts attached to cystophorc in 
clusters by means of fdamentous stipes 
about 40 microns long. Deciduous. 
Mass of rod-shaped cells from nhich 
cystophorc develops colorless to pink. 
Cystophorc composed of bundles of cells, 
often branched; appear similar to those 
of Chondromycci aurantlficus var /rufes- 
eens Cysts variable in shape; pre- 
dominant are tho«c roundcil or flattened 
at the npe\ and tapered tonard the base, 
2J to 78 by 2G to 93 microns. .Average 
51 by 6 j microns. 

Spores: No data. 

Habitat Soil. 

lUu3tr.ations: Krzemicnienskt (foe. 
ei( ) I’late XVIl, Figs 20-22 

7 Cbondromyces minor Krtcmtcnien*- 
ski ( \cta Sor. IJot. Pol , 7, 1930, 265 ) 

Etymology. Latin minor, less, little, 
small. 

Fruiting lody : Coll ma-sses from n-hicb 
cystophorc develops, reddish-violet in 
color Cystophorc nhite, simple or 
branched, up to 120 microns high, 17 to 
bO microni thick. Cysts liornc in clumps 
of 2 to 20 at npev of cystophorc and 
branches on delicate colorless stipes 
Cjsts ro«o red Incoming copper-red when 
dry, pcar-«hapeil, tapeniig toward base 
nit<l liroad at the apex; 20 to 47 by 20 to 


65 miciuns; average 2S by 33 microns. 
Deciduous. Stipes 3 to C by 10 to 25 
microns. 

Spores :0 C to 05 by 2.9 to 45 microns. 

V'cgclative cells: 0 0 by 3 8 to 72 
microns. 

Habitat; Soil. 

Illustratbns: Krrcmicnicaski (loc. 
eit ) Plate XVII, Figs 23-24. 

8. Cbondromyces cstenulatus Th.attcr. 
(Bot. Gar., S7. 1901, 410) 

etymology Modern Latin from co/eno, 
a chain, » occurring in chains. 

Swarm stage (pscudoplasmodium): 
Cultivated only on original substrate. 
Itods I to 15 by 4 to C microns. 

Fruiting bodies: Cysts light yellow- 
orange, 20 to 50 by IS microns in roaary- 
like chains, w hich may bo branched once 
or twice, tcfsilc on a short compact 
stalk, cysts separated by shriveled isth- 
muses Chains to 300 microns. Cysto- 
pbore simple ISO to SCO microns, cleft 
above, and passing over into the chains, 
rather broad at ba^c end spreading 
somembnt on substratum The divi- 
sions of the cystophorc aro pointed, 
short and slightly swollen. 

SoiiKc and habitat • Tliaxter (fee. eit.), 
on decaying pnplsr wood, Kew Hamp- 
shire 

Illustrations : Thaxter (foe. cif.) PI. 
20, Figs 1 to 5. 
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MANUAL OF DETERMINATIVE BACTEUIOLOQY 


FAMILY V, MYXOCOCCACEAE JAHN. 

1024 Protistoloeie I. Die Polyangiden, Geb. Bomtraeger, Ulpzi?., 

Diagnosis: The rods become shortened when fruiting occurs (resting cells are 
formed), and develop into spherical or ellipsoidal spores or microcysts, Upon germi- 
nation the vegetative ceil develops from the spore by a process analogous to budding, 
pinching off at the point of emergence, leavii^ the spore wall entirely empty. In three 
of the genera, definite fruiting bodies arc produced. In Sporocytopfiapa, the spores 
(microcysts) are produced from the vegetative cells without development of fruiting 
bo<hcs. 


Key to the genera of famtltj Myxococcaceae. 

I. Definite fruiting bodies formerl. 

A. Fruiting body not containing or made up of cysts. 

1 . Fruiting bodies deliquescent. 

Genus I. Jlfyiococcus, p. 1040. 

2. Fruiting bodies firm, not deliquescent. 

Genus II. C/iondrococcus, p. 1014. 

B. Fruiting body made up of cysts. 

t Genus III. Angiococcus, p. I04r. 

11 No definite fruiting bodies formed. 

Genus IV. Sporocylophago, p. lOlS 

Genua f. Myiococcus Thaxter. 

(Bot. Gar., f7, 1892, 403.) 

Etymology : Greek tnyia, mucus and kokkos, berry ; slime sphere. ^ 
Diagnosis: Spherical spores irr conical or spherical or occasionally ovoid upngi 
fruiting bodies, united by a loose more or less mobile slime. 

The type species is ilyxococcua fulmt$ (Cohn emend. Schroeter ) Jahn. 

Key to the species of genus Myxococcus. 

1 Stalk lacking or indicated only by a constriction. 

A. Spores average less than 1 4 microns in diameter 

1 . Fruiting body red or brownish-flcah color. 

1 . ilfyiocorcas/ulrw*. 

2. Fruiting body light blood-red 

2. Myxococcus cruenius. 

B. Spores average 2.0 microns in dimeter. 

1. Fruiting body yellow to greeoisb-yelJow . ^ 

3. Myxococcus virescens. 

2. Fruiting body yellow-orange to oran^- 

4. ilfyxococcus jaiUAuj. 

11, Well developed stalk supportine spherical spore uiass aliovc. 

A Spores spherical. 5 . „„,„c«.c». rh>ih.i«- 

6. Myxococcus ovalispoTus. 


B. Spores oval. 
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1 . Myxococcus fulTus (Cohn emend. 
Schroctcr) Jahn. {Mierocoeeus fulcva 
Cohn?, Bcitr.Igc z Biologic d. Pfianzcn, 
1, Ilcft 3, 1875, 181; Jahn (1921) states 
that the description of Cohn is too inailc- 
quAle to determine whether he was 
dealing with a true species of the genus 
J/t/iocorcuj. Cohn described the or- 
ganism from Iiorsc dung, as producing 
conical, rust-red droplets 1 mm in diam- 
eter, the cells bound together by an inter- 
cellular slime, cells large, 1.5 microns in 
diameter, Microcoecua /ideus Schroctcr, 
Schiromycclcs, in Cohn, Kryptogamcn- 
flora V. Schtcsien, 3, 1, ISSG, 141. Ob- 
served on horse dung and rabbit dung at 
various localities Jahn insists tli.at 
this organism must be the same as 
.l/yxocoecus rulescen* Tliaxtcr. J/yxo- 
coecus riil/eseens Thaxter, Dot. Gat , 17, 
ISW, 403, .Vyroeoecus ruter Baur, Arch, 
f Trotistcnkun'lc, 6, 1903, 93, J/yxe- 
eoccu* ;>yri/ormt« A. L Smith, Jour Hot , 
jO, 1901, 71; .Ifyioeoceus joroncnxis tic 
KrujfT, Cent. f. Bakt, If Abt .St, !90S, 
ii'O, i'htxloeoeeua /idrui IViaslow and 
Minslow, Systematic Iletnionships of 
the Coeeacese, 190S, 2C2; .Uyxofoccwr 
jiiltMa Jahn, BcItrAge tur botanisclicn 
Protistologie. I. Die Polyangiden, Ceb 
Ihirnlrsfger, Ixiprig, 1921, 8t ) 

Btyrro'ogj • I.atm Julna, reddish- 
yellow. 

Swann stage (p<cudop!xsn>odium) . 
Thaster states that the nxl mx««es arc 
mhlish, n>d< slender, irregularly curved. 
0 1 by 3 to 7 inicn'ns. Hauer followdl 
s[»>rc germination in hanging drop 
Fp’rca 0 H to U iricron.a, without struc 
tore, in fiac lioura iwullen to 1 to 1.5 
mieron«, anil no longer as refractive 
The menhrane i* not burst; the cell be- 
e»>rrca egg •haj'eil, then c’ongnic and 
c>lm drif He reganls l.is .tfyrpfoccu* 
T\i'-rr as dialinrt fnim Thaxter’s J/iXJ- 
ctvrui rt.Vifrni in inrt I'C-a'i'Pofdi'^cr- 
rne*^ in sj»ife f-minatrin Tlecclli 
l<s-i •’■p rxiti'c after tinillingor troMirg 
in Irtgih I( h a frte;'irg rootam in 
rnrta't » ilh tip •iilwlrilc; tl p rrll* da 


not *'swim.’' Hate of motion 5 to 10 
microns per minute. Hods eacntually 
are 0 5 to 0 7 microns by 4 to 10 microns. 
Cell division by transverse fL«sion. 
Spore formation is through shortening 
and rounding of the cells, the eonxerse 
of germination. In h.mging drop the 
cells tend to congregate after three daj-s 
and to transform into spores. Rods 
sponiTate in 3 to 1 hours The rods con- 
tinue to congregate, and the spore inx®s 
increases, held together by vieeous matrix. 
Vegetatix'c cells arc light flesh color. 

Gelatin is quickly liquefied, completely 
in I to 3 dij’s, hut no fniitirg bodies are 
formed. 

Kofler secured good growth on Hast- 
ing’s milk agar, and determined digestion 
of casein. 

Baur could not secure good growth on 
any agar rociliiim of krown compiisition. 
With peptone, sugars, etc., pome growth 
but not normal when peptone present. 
He caTTied one strain 5) montli-s on pep- 
tone sugar agar. Good growth on dung 
Agar. Addition of peptone to <Iung agar 
not signifleant in elTeet, the Addition of 
glucose altered the form of the fruiting 
bmlics. 

Dc Kru) ff secured beu results w ith n 
dung extract agar to which wxi added 
ammonium nitrate and polx"ium phos- 
phate. 

Fruiting bodies: Fphcrical or elongate 
poxr-sha}>c, constriplcil be’ow, often 
with dcfimlc slimy stalk, Pe®h rcil to 
brownish-ml, w hen dry rust-red to brown, 
alxiut .’’/’O microns m diameter. Sfmrcs 
1 to 1 2 miTons Jshn (1921, /<v ci'l ) 
notes iwx) xaricties. 

\ar 0/9111 (Latin cRu>, white). 
Constantly while, even when 
tran-sfcrml. Fruit i.pglc<Jic-i some- 
wlai s— .sMcr than tic tj'f>e. 
vor. riinisfui. (f.i'.in mcni’afus, 
(tti-iTr.! » )th red lexdor rinnsb-sr ) 
Cci*'’rfina.xbar.ri''l, fniilipg Lxlies 
foacwl.st tsrjer. 

13 p f tm di-sent^ i by dp Kru) (T had 
•pores I ti i-nins in ibur eter. 
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Source aud habitat: Thaxter (1892. 3. Myxococcus vlrescens Thaxter 

/OC. cii.). on various flecavinji - n t-r , 


lichens, paper, dung, etc. Smith ((ec. 
cit.), on rabbit dung from Wales. Baur 
(toe. cil.), on con' and clog dung. De 
Ifruyff (Jee. cii.), on stable manure in 
Java. Jahn (1924, toe. cit.), very com- 
mon, on almost all specimens of dung, 
also on bark, decaying wood, end lichens. 
ICrzemicnicwski (1927, loc, ciL) very 
common in Polish soil. Koflor (foe. cth), 
dung of rabbit, Jjoiso, goat, mouse, roe, 
deer, on stem of clematis and decaying 
leaves and in bird nest. 

Illustrations : Cohn (loc. eit.) PJ. 
0, Fig. 38. Smith (foe. cil.) Fig. 1. 
Baur (foe. cf{.) Figs. 1, 2, 3, and PI. 4, 
Figs, l-ia, 10. Jahn (1921, he. cii.) 
Figs. L-M, p 43, Fig. R, p. 47. Krze- 
mieniewski, Acta Soc Rot. Polomac, 4, 
1920, n. I, Figs. 7-8. Koflcr. Sitzber. 
d ICais. Akad. Wiss. Wien. Math.-Nat. 
Klasse, 122 Abt., 1913, Si5, PI. 2, Figs. 
10 and 12. 

Cultures: Baur (he. cit.) states that 
ho deposited a pure culture in the Zen- 
tralstclle fur PikkuUureo. 

2. Myxococcos cruentus Thastcr. 
(Thaxter, Bot. Gaz., SS, 1897, 395; 
Chondroeaccus cruenius Krzcmienicft'sfci, 
Acta Soc. Bot Poloniae, S, 1927, 79.) 
Etymology: Latin cruenius, blood-red. 
Swarm stage (pscudoplasmodium) : 
Rods 0.8 by 3 to 8 microns Was not 
Cultivated- 

Fruiting body; Cysts regularly spheri- 
cal, 90 to 125 microns, blood-red. Shme 
forms on the surface a more or less defi- 
nite membrane, in which the spores 
lie Spores oval or irregularly oblong 
about 0 9 to 1 by 1 2 to 1 4 microns. 
Cysts are densely aggregated. 

Source and habitat : Thaxter (hc.nl ), 
on COW' dung, Tennessee. Kraemieniew- 
ski (1927, he. at.) rare in Polish soils. 

Illustrations Thaxter (foe. ctt.) PI 31, 
Figs. 28-29. 


Etymology: Latin virescens, becoming 
green. 

Snarm stage (pseudoplasraodium): 
Rod masses grcenish-yellow'. Rods slea- 
dcr, irregularly curved, 0.4 by 3 to 7 
microns. When cultivated in potato 
a^r tends to lose its green color and 
becomes yellowish. Badian (1930) re- 
ports the prcsenceof a dumb-bell-shaped 
nuclear structure which sphts longi- 
tudioally in cell division, and shows 
autogamy preceding and a reduction 
division during spore formation. 

Fruiting body: Sphericai or conical, 
usually less rounded than other species 
of the genus, yellowish, occasionally 
greenish, in culture on artificial media, 
easily becoming white, 150 to 500 microns. 
The slime deliquesces io continued 
moisture. Spores Jaige, about 2 microns. 

Source and habitat : Thaxter (fee. «f.), 
OR ben’s and dog’s dung, New England. 
Jahn (1924, he. cit.), not very abundant 
on dung of rabbit, horse, stag and black 
cock. Krzemieniewski (1927, toe. eit.), 
common in soil in Poland. Badian (foe. 
cil.), Poland. 

Illustrations: Krzemienie'S’ski, Acta 
Soc. Hot. Pohnhe, 4, 2926, PJ. I, Fig- 9. 
Badiao, Acta Soc. Bot. Poloniae, 7, 1930, 

55, PI. 1,8 figures. 

4. Myxococcus lanthus Beebe. (Jour* 
Bact., 1941, 193.) 

Etymology : Greek xanthos, orange, 
golden. 

Fruiting body: Spherical to aubspheri- 
cal, iisually sessile but occasionally con- 
stricted at the base giving theappearanee 
of a short stalk or foot. Mature fruiting 
body up to 300 to 400 microns in diameter, 
often Blighlly flattened on toporoneside. 
Color varies from light yellowish-ora»g® 
when young to bright orange when m^ 
tute;oolor constant, never tending toward 
gtecnisfa-yellow. No outer cyst wall or 
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limi ting membrane discernible, the spores 
being imbedded in the slime holding the 
mass together. Usually single, though 
two or three fruiting bodies may become 
joined to form an irregular mass; each is 
attached to the substrate, however, and 
never bud one from another. 

Spores. Spherical, with thick outer 
wall or membrane. Highly refractile. 
Stain very easily with any of theordinary 
bacterial or nuclear dyes 2 0 microns 
in diameter, seldom larger. 

Vegetative cells : Large, flexible, single. 
Gram-negative rods with rounded ends. 
No flagella, but move on surface of solid 
or 8cmi-8olid substrate with a crawling 
or creeping motion. Vary m size from 
0.5 to 1 0 by 4 to 10 microns, average 
0.76 by 5 microns More or less distinct 
cell wall often evident. 

V’egetativo colony: Characteristics 
varj’ with the substrate. 

On plain 1.5 per cent agar (no nu- 
trients added): Very thin and trans- 
parent, often hardly visible except by 
transmitted light. Little or no pig- 
mentation. Surface covered with fine, 
more or less regularly spaced ndgea 
causing a dull macroscopic appearance 
without gloss or sheen Morpn %ery 
thin and (|Uite regular. 

On rnlibit dung decoction ngar ('ol- 
nny thicker, the surface being broken 
by Veins or ridges radiating from the 
center Thick central area often smooth 
and glo.«sy while margin much the same 
as that on plain agar. Vcin.s or rtdgcs 
extend outward from center m Ioo«e 
spiral, alw.ajs in cloek-wisc direction 
Pigni'-ntaticn, yellow to pile omngc, 
confinwl to thicker central iwrtion, 
f itetids l«rt way along ' eins to margin 

On nutrient rgar- Growth poor Col 
ony thick, nl f.rrl hcaiily v<in*-*l, the 
\eini liter merging to form an irregulir 
gltH'y surfaee. Colony rcmiini smill, 
pigmentation u»uallT fairly hnvy, riir- 
gin tl.iek, irirgulir to hjbste 

rhyrVilogy : Grtiws well on mineraJ 


aaU-agar to w-hich has been added dul- 
citol, inulin, cellulose, repreclpitatcd 
cellulose or starch; hydrolyzes starch; 
docs not destroy cellulose to any appreci- 
able extent. Best grow th on suspension 
of killed b.ictcrial cells in agar; suspended 
cells in growth area Ijscd. Develop- 
ment completely inhibited by arabinoic, 
largely by maltose and mannose. 

Source: Isolated from dried cow dung, 
Ames, Iowa. 

Habitat Decomposed bactcri.'il cells 
in dung. 

Illustrations- Beebe (foe. ci'i.) Figs. 
1-2S 

5 Myxococcus stipltatus Th-axter. 
(Dot. Gai , £3, 1807, 305 ) 

Ktymology. From Latin $tipes, st.ilk; 
stalked 

Swarm stage (pscudopla«modmm): 
Hods 05 to 0 7 by 2 to 7 microns or 
longer. Grows welt on nutrient ogor, 
but does not fruit readily 

Fruiting lody Spore mass nearly 
spherical, 175 micreai in diamcIcCi del- 
iquescent, sessile on a well developed 
cnmp.act stalk, white to yellowish and 
flesh color Spores OS to 141 by 1 0 to 
1 15 microns. Stalk 100 to 200 microns 
long, 30 to 50 microns wide. 

Source and habitat Tlmxtcr (foe- eif.), 
repeatedly on dung in lalioralory cul- 
tures ni Cambridge, Mim., Maine, Tcn- 
ne-«5ec Krrcmicniewgki (1927, foe- eit.), 
rommon in Dilidi roili. 

inuitration-i. Thaxter (foe. cif ) I’l. 
31, Figs. 30 to 33, Krremiciitewski, 
.\cla Soe IVit I\>loniie, f, 1920, IT. II, 
Tics 13-11. 

G Myxococcus ovaUsporus Knrniien- 
iewaki (.\etaS)C Ikii .Pul ,4, 19?*’, 15 ) 

Ktymology Mmlern I.atin crofifjOval, 
Creek #pf»'in, ree-l Oval fpored. 

Swarm it.ige (p<eiid ip'.vt-ioilmm): 
Not de«enl>etl. 

Fruit leg l»»liei rrMltren alrvwt f pher- 
leal, eharactfriili'-illy »l>ortene»l, ovidJ 
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spore masses ot light milky yellow color. 
These are often raised on a poorly <Ic« 
velopcd blalk. This stalk always ahows 
pome bacterial colls remaining, and in 
this and rolor is differeniaied from 
M. stipjtatws. From the base of the 
stalk or directly from jbo sulwlrale ono 
or more small fruUing Ixidici develop. 
Spores arc oval, Fomettmes irregularly 
spherical, (o 1.9 by 1.0 to 1.4 microna. 
In culture retains its differcnecs from 
il/l/iococcus atipitalus. The htteraporu- 
latcs best at room temperature, but 


Jlfyiococcus oroliaporya in aa incubator 
(presumably at 37*C). 

Source and habitat : Develops on rabbit 
dung (sterilized) on soil in Poland 
(Ivrrcmlcniewski) . 

Appeodlr: Uippcl and Flebmig (Arch, 
f. Klikrobiol., 4, 1933, 220) describe a 
new type of aerobic cellulose destroying 
b.actcria under the new genus name of 
llertonia. This genus includes a single 
species, Jfersonm fcrniginea. This or- 
ganism shows similarity to those in- 
cluded in ^/fjrococcus. 


<7tfrtuj II. Cbondrococcus Jafm. 

{Jnlm, llcitriigo zur botan. Protialologie. I. Die Polyangiden, Geb. Borntraeger, 
Leipzig, 1921; Daclyfocoena EnUcrlcin, Baktcricr^-Cyclogcnic, Berlin, 1924, 213.) 

Synonymy. A segregate from Myzococeui Thaxter. 

Etymolog)' : Greek ckondros, gr.ain and Aahlea, ball (coccus). 

Diagnosis: Sjxircs embedded inn vUeous sUmc uhich hardens. Frurtiog bodies 
divided by joints or constrict ions, often branched, usually rel.atively small. 

Seven species arc included, of which the fi«t described by Tliaxtcr and best de- 
scribed, Chciniiroioccui coraltoidcs (I’haxter) Julm, may be designated os the type 
The first specjcs listed by John is regarded as doubtful and should not to regarded 
ns the type for there is no evidence that Jnlm ever saw the species. 


Key lo the speetea oj yenua Cheadrococcus. 

1. Not parasitic on fish. 

A. Erect, simple or somewhat branched fruiting bo<lh3. 

1. Secondary fruiting bodies not produced, 
a. Fruiting bodies constricted or jointed. 

J. CAonrfrococcus coraUutd^a. 
na. Fruiting body simple, columnar, club- or cushion-shaped, 
b Fruiting body thick below, lesser above. 

2, Chondrococcus cirrhasts. 

bb. Not ns in b. 

c. Spores 1 0 to 20 microns in diameter, 
d Fruiting body cushion-ahaped. 

3 . Ckondrococcua mtgaloaponis. 


dd. Fruiting body branched. 

4. Cfiondrococcus niacres'fwr&rj. 

cc. Fruiting body smaller below, above club-shaped. Spores UO 

to 1.2 microns in diameter. 

i« rrhandrococcus coralmdes var. 


eiavaius. . 

2. Secondary Mling bodies arise as bod-. Sneer, or coral-bko porrtbs fro 
primary frn.tins body. ^ Siori.cas. 

B, neenmboat. simple s«elUnE or cyst heap constituting the fm.l.ng bo y. 



